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SYLLABUS

Paper - IV : Business Statistics

Max. Marks : 100

Time : 3 Hours

Note : 1. Ateast ten questions shall be set in the question paper within minimum of three questions from

each unit. The candidate shall be required to attempt five questions in all, selecting atleast one

question but not more than two from each unit.

Note : 2. One weightage should given be given to theory portion.

Unit-I Introduction : Statistics as a Subject, Statistical Data-Meaning and Types, Collection and Rounding

of Data, Classification and Presentation of Data, Diagrammatic Presentation of Data, Graphic Pres-

entation of Data, Statistical Averages, Measures of Dispersion.

Unit-II Method of Measurement of Correlation, Rank Correlation, Method of Concurrent Deviation, Coef-

ficient of Determination, Association of Attributes, Regression Analysis (Linear), Uses of Regres-

sion Analysis, Regression Lines, Regression Equations, Standard Error of Estimate.

Unit-III Index Number : Definition and Characteristics, Problems involved in the construction of Index

numbers, the uses of averages, Construction of different type of indices, Simple aggregate method,

Simple average of relatives, Weighted aggregate method, Test of adequacy, Time reversal test,

Factor reversal test and the Circular test, Consumer price index, Time Series Analysis, Definition,

Utility of Time Series Analysis, Components of time and concepts series-secular trend, Seasonal

variations, Cyclical variations, irregular variations, Measurement of trend, Moving average and

Least Square Methods, Interpolation and Extrapolation.

Unit-IV Probability concept and various approaches of defining probability, Additive rule, Applicative theo-

rem, Conditional probability and Bayes Theorem, Probability distributions : Binomial, Poisson and

Normal distributions.
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vè;k; - 1

ifjp; % lkaf[;dh ,d fo"k;
(Introduction  : Statistics as a Subject)

lkaf[;dh dk mn~xe ,oa fodkl
(Origin and Growth of Statistics)

;|fi vkèkqfud vFkZ esa, ^lkaf[;dh* 'kCn cgqr iqjkuk ugha gS, rFkkfi ;g 'kCn izkphu dky ls iz;qDr gksrk jgk gSA bl
'kCn dh mRifÙk fdl izdkj gqbZ ;g ,d jkspd fo"k; gSA

vkaXy Hkk"kk ds ‘Statistics’ rFkk ‘Statistical’ 'kCnksa dh mRifÙk ySfVu Hkk"kk ds ‘Status’, bVSfy;u Hkk"kk ds ‘Statsta’ vkSj
teZu Hkk"kk ds 'kCn ‘Statistsik’ ls gqbZA bu lHkh 'kCnksa dk vFkZ jktuSfrd jkT; (Political State) gSA ‘Statistics’ 'kCn
dk loZizFke iz;ksx djus dk Js; teZuh ds izfl) xf.krkpk;Z xkWVÝk;M ,psuokyk dks izkIr gSA bUgsa lkaf[;dh dk
tUenkrk Hkh dgk tkrk gSA l=kgoha 'krkCnh esa izfl) dfo lezkV fofy;e 'ksDlih;j rFkk egkdfo feYVu us viuh
jpukvksa esa bl 'kCn dk iz;ksx blh vFkZ esa fd;k FkkA 'ksDlhi;j us vius izfl) ukVd ^gSEysV* rFkk ^lkbEcykbu esa
vkSj feYVu us vius egkdkO; ̂iSjkMkbt jhxsUM* esa bl 'kCn dk iz;ksx fd;k FkkA 1770 esa csju ts. ,Q. okWu ckWiyQhYM
us viuh iqLrd ‘The Element of Universal Erudition’ esa lkaf[;dh ij ,d vè;k; lfEefyr fd;k FkkA mUgksaus
lkaf[;dh dks ^Kkr lalkj* ds vkèkqfud jkT;ksa dh jktuSfrd voLFkk fl[kkus okys foKku ds :i esa ifjHkkf"kr fd;k FkkA

fiNyh rhu 'krkfCn;ksa esa lkaf[;dh foKku dk cgqeq[kh fodkl gqvk FkkA bl fo"k; esa ^vczkge Mh ekW;j, ykIysl, xkWl,

xkYVu, dkyZ fi;lZu, fofy;e ,l. xkslsV, vkj. ,. fQ'kj vkfn ds uke mYys[kuh; gSA Hkkjr esa izks. ih. lh.
egkykuksfcl, MkW oh. ds. vkj. jko ,oa MkW. ih. oh. lq[kkRed ds uke lkaf[;dh ds fodkl ds {ks=k esa fo'ks"k rkSj ij
mYys[kuh; gSaA

lkaf[;dh foKku dh mRifÙk nks L=kksrksa ls gqbZ gS %-

(1) ljdkjh vfHkys[k( rFkk

(2) xf.kr

(1) ljdkjh vfHkys[k (Governemnt Records) % ;g lcls izkphu L=kksr gSA ljdkjh dk;ks± ds fy;s tula[;k dh
x.kuk dh tkrh FkhA mnkgj.kkFkZ, ̂ feL=k esa iqfyl ds ikl izR;sd ifjokj ds eqf[k;k dk ys[kk gksrk gSA blh izdkj
twfM;k esa tula[;k dh x.kuk bZlk ls 2030 o"kZ iwoZ gqbZ FkhA ftlds vuqlkj tula[;k dk vuqeku 3,800,000

yxk;k x;k FkkA jkse esa igyh tux.kuk bZlk esa 430 o"kZ iwoZ gqbZ FkhA jkse esa tux.kuk ds vfrfjDr QkSth 'kfDr,

dj {kerk, tUe rFkk èR;q -nj lEcUèkh lead ,df=kr fd;s tkrs FksA pw¡fd lead vfèkdka'kr% ljdkjh dk;ks± ds fy;s
,d=k fd;s tkrs Fks, blfy;s bldks ^ljdkjh-foKku* ;k ^jktrU=k dh dyk* dgk tkrk FkkA lksygoha 'krkCnh ds
vkjEHk esa lkaf[;dh ij dbZ iqLrdsa izdkf'kr gqbZA

(2) xf.kr (Mathematics) % vkèkqfud lkaf[;dh fofèk;k¡, fo'ks"kr;k U;kn'kZ ds vkèkkj ij lexz dk Kku, xf.kr ds
laHkkouk fl)kUr ij vkèkkfjr gSA baXySaM o Ýkal esa izpfyr tq, dh izòfÙk ls bl fl)kUr dk mn~xe gqvkA
l=kgoha 'krkCnh esa Mh ekW;j, QjesV, xSfyfy;ksa vkSj izeq[k xf.kr'kkL=kh ^tSEl cjukSyh, MSfu;y cjukSyh, bR;kfn
us gkj-thr ds volj tkuus ds fy;s lEHkkouk fl)kUr dh jpuk dhA vkèkqfud la[;k-'kkL=kh, izkphu dky ds
tqvkjh dh Hkk¡fr, fdlh dk;Z esa fufgr tksf[ke dks ekius esa yxk gSA fdlh ,d ?kVuk ls D;k gksxk, crkuk dfBu
gS ijUrq ?kVukvkas dh la[;k vfèkd gks rks lEHkkouk vFkok vuqeku-lacaèkh fl)kUr dh lgk;rk ls Bhd-Bhd
vuqeku yxk;k tk ldrk gSA izfl) xf.kr'kkL=kh Mh ekSjs us lkekU; oØ dh [kkst dh, tks vkèkqfud lkaf[;dh
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fl)kUr dk egÙoiw.kZ vax gSA fiNyh 'krkCnh esa lkaf[;dh jhfr;ksa esa dkQh izxfr gqbZ gSA izeq[k la[;k-'kkfL=k;ksa
Ýkalhlh xSyVuZ, ,. ,y. ckmys, ,toFkZ dkyZ fi;lZu, vkj. ,. fQ'kj, ;sV~l vkfn us lkaf[;dh fofèk;ksa ds fodkl
esa egÙoiw.kZ lg;ksx fn;kA bUgha ds iz;Ruksa ds lkaf[;dh ,d lèf)'kkyh 'kkL=k cu ldh gSA

lkaf[;dh dk fodkl (Growth of Statistics) % lkaf[;dh dh mRifÙk jkT; foKku (Science of Statecraft) ds :i esa
gqbZA izkphu dky esa lkaf[;dh dk iz;ksx jkT;ksa ds 'kklu izcUèk dks mfpr :i ls pyus ds fy;s fd;k tkrk FkkA vkèkqfud
le; esa lkaf[;dh dks fu.kZ; ysus dk ,d egÙoiw.kZ lkèku ekuk tkrk gSA okLro esa, izR;sd foKku lkaf[;dh dk iz;ksx
fdlh u fdlh :i esa vo'; djrk gSA lkaf[;dh ds fodkl ds fuEufyf[kr nks izeq[k dkj.k gSa %-

(1) lkaf[;dh dh c<+rh gqbZ ek¡x (Increasing Demand for Statistics) % vkèkqfud ;qx esa O;kikj, okf.kT; ,oa
ljdkjh dk;ks± esa cgqr izxfr gqbZ gSA lkaf[;dh mfpr uhfr;ksa ds fuèkkZj.k esa lgk;rk nsrh gS blfy;s bldh
vko';drk cgqr c<+ tkrh gSA O;kikj ds dk;Z {ks=k esa òf) gksrh tk jgh gS rFkk O;kikfjd leL;k;sa tfVy gksrh
tk jgh gSaA bl tfVyrk dks okLrfod rF;ksa ds vkèkkj ij lqxerk ls lqy>k;k tk ldrk gSA

ljdkj dks mfpr :i ls 'kklu pykus ds fy;s lkaf[;dh dk vfèkdkfèkd iz;ksx djuk iM+ jgk gSA izkphu dky
esa ljdkjh dk;Z dsoy vkUrfjd dkuwu O;oLFkk rFkk ns'k dks fons'kh vkØe.kksa ls cpkuk FkkA ljdkj vk£Fkd
leL;kvksa ls de-ls-de gLr{ksi djus dh uhfr viukrh Fkh( ijUrq vkt ljdkj dk dk;Z dsoy dkuwu O;oLFkk
dks cuk;s j[kuk vFkok fons'kh vkØe.kksa ls cpkuk gh ugha gSA vc ljdkj izR;sd {ks=k esa lfØ; gS vkSj mu lc
dk;ks± esa vxzlj gS tks ekuo-dY;k.k ds fy, vko';d gSA mi;qDr uhfr;ksa ds fuekZ.k esa lkaf[;dh dk vR;fèkd
;ksxnku gSA

foKku ds {ks=k esa cgqr fodkl gqvk gSA vUos"k.k dk;Z cgqr rsth ls c<+ jgk gSA lkaf[;dh foKku vUos"k.k dk;Z ds
fy;s ,d izdkj dk midj.k gSA bl izdkj vusd fn'kkvksa esa lkaf[;dh dh c<+rh gqbZ ek¡x ls lkaf[;dh fofèk;ksa
ds fodkl dks cgqr vfèkd izksRlkgu feyk gSA

(2) lkaf[;dh dh ?kVrh gqbZ ykxr (Decreasing Cost of Statistics) % lkaf[;dh dk iz;ksx leadksa dks ,d=k djus
eas yxs le; vkSj ykxr ij fuHkZj djrk gSA fo|qrx.kd (Electronic Computers) ds vfo"dkj ls lead ,d=k
djus ds le; o ykxr esa cgqr cpr gqbZ gSA mnkgj.k ds fy;s, cM+s-cM+s vadksa dk ;ksx, xq.kk, Hkqtk, oxZ o oxZewy
dqN gh {k.kksa esa e'khukas }kjk Kku fd;k tk ldrk gSA QyLo:i lkaf[;dh dk iz;ksx leL;kvksa dks gy djus esa
fnu-izfr-fnu c<+rk tk jgk gSA

lkaf[;dh fl)kUrksa ds fodkl esa leadksa dk ,d=k rFkk fo'ys"k.k djus dh ykxr esa cgqr deh gqbZ gSA mnkgj.k ds fy,
fun'kZu jhfr lgk;rk ls lexz dk vè;;u cgqr ljy gks x;k gSA 1935 esa lkaf[;dh dh ,d 'kk[kk ijh{k.k ds izk:i
esa Hkh dkQh fodkl gqvk gSA blds }kjk leadksa dk ,d=k djus rFkk muds fo'ys"k.k esa ykxr ,oa le; dh cgqr cpr
gqbZ gSA ;|fi vusd fo}kuksa us lkaf[;dh ds fodkl esa ;ksxnku fn;k Fkk rFkkfi vkj. ,. fQ'kj rFkk dkyZ fi;lZu ds
uke fo'ks"k rkSj ij mYys[kuh; gSaA

lkaf[;dh dh ifjHkk"kk;sa
(Definitions of Statistics)

^lkaf[;dh* 'kCn dh vusd ifjHkk"kk;sa nh xbZ gSA dqN fo'ks"kKksa us bls rF;ksa ds lewg (facts and figures or data) ds :i
esa ekuk gS rFkk dqN us lkaf[;dh; fofèk;ksa (Statistical Methods) ds :i esaA dqN izfl) fo}kuksa }kjk nh xbZ ifjHkk"kkvksa
dk ;gk¡ foospu fd;k x;k gSA

osCLVj (Webster) lkaf[;dh dh ifjHkk"kk bl izdkj nh gS %-

^^lead ,d jkT; dh turk dh fLFkfr ls lEcfUèkr oxhZÑr rF; gSa - fo'ks"k :i ls os rF; ftudks vadksa ds :i esa vFkok
fdlh Hkh lkj.kh ;k o£xr i)fr }kjk izLrqr fd;k x;k gSA

mi;qZDr ifjHkk"kk cgqr gh ladh.kZ gSA blds }kjk lkaf[;dh dk {ks=k dsoy jktdh; ykHk ds vad ladyu esa gSA okLro
esa lkaf[;dh dk {ks=k vc vR;Ur foLr̀r gks x;k gSA
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MkW. ckmys ds vuqlkj, ^^fdlh vuqlUèkku ls lEcfUèkr vadksa esa O;Dr fd;s x;s mu rRoksa ds fooj.k dks lead dgrs gSa
ftUgsa ,d-nwljs ds lEcUèk esa j[kk tk ldrk gSA**

bl ifjHkk"kk ds vuqlkj leadksa dh rhu fo'ks"krk;sa gksrh gSa %-

(i) lead rF;ksa dks la[;kRed :i ls O;Dr djrs gSa(

(ii) lead fdlh vuqlUèkku ls lEcfUèkr gksrs gSa( rFkk

(iii) rqyuk djus ds fy, leadksa dks ,d-nwljs ds lEcUèk esa j[kk tkrk gSA

bl ifjHkk"kk esa leadksa dh dqN gh fo'ks"krkvksa ij izdk'k Mkyk x;k gS - leLr fo'ks"krkvksa ij ugha( vFkkZr~ ;g ifjHkk"kk
Hkh ladh.kZ gSA

izks. ;wy rFkk ds.My ds vuqlkj, ^^leadksa dk rkRi;Z mu la[;kRed rF;ksa ls gSA tks i;kZIr lhek ij vusd izdkj ds
dkj.kksa ls izHkkfor gksrs gSaA** ;g ifjHkk"kk Hkh iw.kZ ugha gS D;ksafd blesa leadksa dh dsoy nks fo'ks"krkvksa dk gh mYys[k fd;k
x;k gSA ¼d½ la[;k esa O;Dr gksuk rFkk ¼[k½ vusd dkj.kksa ls izHkkfor gksukA

izks. gkSjsl lsfØLV (Prof. Horace Secrist) us lkaf[;dh 'kCn dh ifjHkk"kk bl izdkj nh gS %-

^^lkaf[;dh ls gekjk vfHkizk; rF;ksa ds ml lewg ls gS, tks vusd dkj.kksa ls i;kZIr ek=kk esa izHkkfor gksrs gSa, ftUgsa vadksa
esa O;Dr fd;k tkrk gS, ftudh x.kuk ;k vuqeku ifj'kq)rk ds ,d mfpr Lrj ds vuqlkj dh tkrh gS, ftUgsa iwoZ-fuf'pr
mís'; ds fy, ,d O;ofLFkr <ax ls laxzghr fd;k tkrk gS rFkk rqyuk ds fy, ,d-nwljs ds lEcUèk esa j[kk tk ldrk gSA**

bl ifjHkk"kk ds vuqlkj leadksa ds fuEu izeq[k y{k.k dgs tks ldrs gSa %-

(1) rF;ksa ds lewg (Aggregate of Facts) % vdsyk vFkok vlEc) vad lead ugha dgykrkA O;fDrxr vFkok
vlEc) leadksa dh rqyuk ugha dh tk ldrh D;kasfd mudk vkil es dksbZ lEcUèkh ugha gksrkA mnkgj.k ds fy,,

;g okD; ^jke dh vk; 50,000 :. ok£"kd gS* lkaf[;dh ugha dgyk;sxk ;|fi ;g rF; vadksa esa O;Dr gSA blh
izdkj mRiknu, fcØh, tUe, èR;q , jkstxkj, Ø;, vkfn ds vdsys vad lead ugha gks ldrsA fiNys ik¡p ;k nl
o"kks± ds mRiknu, fcØh vkfn esa leadksa dks lkaf[;dh dgsaxs D;ksafd budh rqyuk dh tk ldrh gSA

(2) fofoèk dkj.kksa ls izHkkfor (Affected to a Market Extent by Multiple of Causes) % lkèkkj.kr;k, leadksa ij
dbZ dkj.kksa dk izHkko iM+rk gSA mnkgj.k ds fy,, pkoy dh mit cgqr ckrksa ij fuHkZj gS, tSls o"kkZ Bhd gqbZ gS
;k ugha, Hkwfe dh {kerk, cht dh fdLe, [kkn dk iz;ksx, [ksrh dk <ax, bR;kfnA fuf'pr :i ls ;g dguk cgqr
dfBu gS fd pkoy dh mit ij bu lc dkj.kksa dk vyx-vyx D;k izHkko iM+kA pkoy dh mit bu lc dkj.kksa
ds lfEefyr izHkko dk ifj.kke gSA HkkSfrd 'kkL=k rFkk jlk;u 'kkL=k esa vyx-vyx dkj.kksa dk izHkko vklkuh ls
Kkr fd;k tk ldrk gSA lkaf[;dh foKku esa bl fn'kk esa dqN dk;Z vo'; gks jgk gSA rks Hkh ?kVukvksa dk vyx-

vyx izHkko tkuuk cgqr dfBu gS D;ksafd cgqr ls izHkko gS tks uki-rkSy ds ;ksX; ugha gSA

(3) la[;kRed :i esa vfHkO;Dr (Numerically Expressed) % xq.kkRed okD; tSls ^Hkkjr dh tula[;k cgqr rsth
ls c<+ jgh gS** ;k ^^xsgw¡ dk mRiknu dkQh ugha gS** vkfn Li"V gSa rFkk budk dksbZ vFkZ ugha fudyrkA lkaf[;dh
rF;ksa dks la[;kRed :i esa O;Dr djrh gS ftlds vusd ykHk gSaA

(4) ;Fkksfpr ifj'kq)rk (Reasonable Standard Accuracy) % lead nks fofèk;ksa ls ,d=k fd;s tk ldrs gSa% fxurh
vFkok eki, vkSj vuqeku lsA vuqeku fofèk iw.kZ x.kuk fofèk dh rqyuk esa bruh 'kq) ugha gSA mnkgj.k ds fy;s
vuqeku gS fd 1992 esa nl yk[k O;fDr;ksa us 26 tuojh dh ijsM ns[kh( bldk vFkZ gS fd dqN gtkj O;fDr vfèkd
gks ldrs gSa ;k dqN gtkj de gks ldrs gSaA ;fn ge d{kk esa cSBs fo|k£Fk;ksa dks fxudj dgsa fd 60 fo|kFkhZ cSBs
gSa rks ;g okD; 'kr-izfr'kr 'kq) gksxk dqN ifjfLFkfr;ksa esa 'kr-izfr'kr 'kq)rk gksuk vlEHko gS, vr% muesa vuqeku
fofèk viukuh iM+rh gSA tk¡p ds mís'; ,oa {ks=k ds vuqlkj gh 'kq)rk gksuk vlEHko gS, vr% muesa vuqeku fofèk
viukuh iM+rh gSA tk¡p ds mís'; ,oa {ks=k ds vuqlkj gh 'kq)rk ds Lrj dk fu.kZ; fd;k tkrk gSA mnkgj.k ds
fy,, euq";ksa dh Å¡pkbZ lsUVhehVj esa ukih tk ldrh gSA ijUrq nks 'kgjksa ds chp dh nwjh ukius ds fy, ge
fdyksehVj esa gh uke Kkr djsaxsA tSlk fd Åij dgk x;k gS izR;sd lkaf[;dh vè;;u esa 'kr-izfr'kr 'kq)rk ugha
gks ldrh, rks Hkh ;Fkksfpr ifj'kq)rk gksuk vko';d gS vU;Fkk lead Hkzked gksaxsA
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(5) lqfu;ksftr <ax ls laxzghr (Collected in a Systematic Manner) % lead ,d=k djus ls igys rFkk lqO;ofLFkr
;kstuk cuk ysuk pkfg;sA vO;ofLFkr <ax ls lead ,d=k djus ij xEHkhj ifj.kke gksus dh vk'kadk ges'kk cuh
jgsxhA

(6) iwoZ fuf'pr mís'; (Pre-determined Purpose) % lead iwoZ-fuf'pr mís'; ds fy, ,d=k fd;s tkus pkfg;saA
fcuk mís'; laxzghr fd;s x;s lead izk;% fujFkZd gksrs gSaA

(7) ikjLifjd lEcUèk (Placed in Relation to each other) % lead lEc) gksus pkfg;sa rkfd mudh rqyuk lqxerk
ls dh tk ldsA izk;% mudh rqyuk,a le;kuqlkj vFkok {ks=kkuqlkj dh tkrh gSA mnkjg.k ds fy,, Hkkjr dh 1991

dh tula[;k dh rqyuk fiNys o"kks± dh tula[;k ls dh tk ldrh gSA Hkkjr dh tula[;k dh rqyuk vejhdk
vkSj baxySaM dh tula[;k ds lkFk dh tk ldrh FkhA lkFkZd rqyuk rHkh gks ldrh gS tcfd leadksa dk vkil
esa lEc) gksA Å¡Vksa dh Å¡pkbZ dh rqyuk euq";ksa dh Å¡pkbZ ls dh tk;sa rks ;g lkFkZd ugha gksxhA

mi;qZDr o.kZ ls ;g Li"V gS fd lHkh lead la[;kRed gksrs gSa fdUrq lHkh la[;kRed rF; lead ugha gksrs (All statistics

are numeral statements of facts but all numerical statements of facts are not statistics) vr% vadksa dks lead rHkh
dgk tk ldrk gS tcfd mleas mi;qZDr y{k.k fo|eku gksA

lakf[;dh fofèk;k¡
(Statistical Methods)

dbZ ys[kdksa us, ftuesa ckmys, cksfMUxVu, lSfyaxeSu rFkk ØksDlVu vkSj dkWmVu ds uke mYys[kuh; gSa, lkaf[;dh dh
ifjHkk"kk cgqopu ds :i esa dh gSA

izks. ,. ckmys us rhu ifjHkk"kk;sa nh gS % ,d LFkku ij ckmys us dgk fd fd ̂ ^lkaf[;dh x.kuk dk foKku gSA** ;g ifjHkk"kk
cgqr gh ladh.kZ gS, D;ksafd ;g dsoy ,d gh i{k izLrqr djrh gSA fo'ys"k.k] fuoZpu] vkfn i{kksa dk mYys[k bl ifjHkk"kk
ls ugha feyrkA

cksfMaxVu (Boddington) ds vuqlkj] ^^lkaf[;dh vuqekuksa vkSj lEHkkoukvkas dk foKku gSA** ;g ifjHkk"kk Hkh Bhd ugha
gS D;ksafd blesa vuqeku rFkk lEHkkoukvksa ds ,d i{k ij gh izdk'k Mkyk x;k gS] vU; i{kksa dks blesa LFkku ugha feyrkA

dkWDlVu (Croxton) rFkk dkWmMu (Cowden) us ,d cgqr ljy rFkk foLr̀r ifjHkk"kk bl izdkj nh gS % ^^lkaf[;dh
dks la[;kRed rF;ksa ds laxzg.k, izLrqrhdj.k, fo'ys"k.k vkSj fuoZpu ls lEcfUèkr dgk tk ldrk gSA**

;g ifjHkk"kk lkaf[;dh vuqlUèkku (Statistical Investigation) dh pkj voLFkkvksa dk o.kZu djrh gSA (i) leadksa dk
ladyu, (ii) izLrqrhdj.k, (iii) fo'ys"k.k ,oa (iv) fuoZpuA

mi;qZDr ifjHkk"kk esa O;oLFkk (Organisation) dk lekos'k ugha gSA ;g dguk vfèkd mfpr gksxk fd lkaf[;dh leadksa ds
,d=khdj.k mudh O;oLFkk, izLrqrhdj.k fo'ys"k.k rFkk fuoZpu dk foKku gSA

(1) leadksa dk ladyu (Collection of Data) % lakf[;dh vuqlUèkku esa leadksa dk ladyu lcls izeq[k dk;Z gSA
lead lkaf[;dh fo'ys"k.k rFkk fuoZpu dh vkèkkjf'kyk dh rjg gksrs gSaA ;fn lead v'kq) vi;kZIr gSa rks muls
fudkys tkus okys fu"d"kZ Hkh HkzekRed gksaxsA lead nks izdkj ds gksrs gSa — izkFkfed o f}rh;dA izkFkfed lead
vuqlUèkkudrkZ }kjk vkjEHk ls vUr rd u;s fljs ls ,d fd;s tkrs gSaA f}rh;d lead igys ls gh vU; O;fDr;ksa
o laLFkkvksa }kjk ,df=kr ,oa izdkf'kr fd;s tk pqds gksrs gSa, vuqlUèkkudrkZ rks dsoy mudk iz;ksx djrk gSA pkgs
lead izkFkfed gks ;k f}rh;d, muds ladyu o iz;ksx esa cgqr lkoèkkuh dh vko';drh gksrh gSA

(2) ,df=kr leadksa dks O;ofLFkr djuk (Organising Collected Data) % leadkas dks O;ofLFkr djus esa lcls igyk
dk;Z lEiknu dk gSA lEiknu dk dk;Z cgqr gh è;kuiwoZd fd;k tkuk pkfg;sa rkfd v'kqf);ksa, vrdZiw.kZ vkSj
vuko';d rF;ksa dks vyx fd;k tk ldsA tc leadksa dk lEiknu dk;Z iwjk gks tkrk gS rc mudk oxhZdj.k
fd;k tkrk gSA oxhZdj.k bl eq[; mís'; ,d gh fo'ks"krk okys leadksa ds lkFk j[kuk gksrk gSA bu leadksa ds
vkèkkj ij lkj.kh cukbZ tkrh gSA lkj.kh cukus dk mís'; leadkas rFkk iafDr;ksa esa ck¡Vuk gS rkfd izLrqr lead
vklkuh ls le> esa vk ldsa rFkk lkaf[;dh; fo'ys"k.k ds fy, iz;ksx fd;s tk ldsaaA
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(3) O;ofLFkr leadkas dks izLrqr djuk (Presenting the Organised Data) % leadksa dks ,d=k djus rFkk O;fLFkr
djus ds i'pkr~ izLrqr fd;k tkrk gSA Bhd izdkj ls izLrqr lead lkaf[;dh fo'ys"k.k esa cgqr lgk;d gksrs gSaA
,df=kr leadkas dks izLrqr djus dh rhu fofèk;k¡ gSa %-

(i) lkaf[;dh, lkj.kh

(ii) fp=k, rFkk

(iii) js[kkfp=k

(4) leadksa dk fo'ys"k.k (Analysis of Data) % leadksa dks ,d=k, O;ofLFkr rFkk izLrqr djus ds i'pkr mudk
fo'ys"k.k fd;k tkrk gS bl iqLrd esa vfèkdka'k leadksa ds fo'ys"k.k dh jhfr;ksa dk gh o.kZu fd;k x;k gSSA fo'ys"k.k
jhfr;k¡ ljy ls ljy ,oa dfBu ls dfBu gSa ysfdu bl iqLrd esa dsoy mUgha fo'ys"k.k jhfr;ksa dk mYys[k fd;k
x;k gS tks lkèkkj.kr;k iz;ksx esa vkrh gSa, tSls dsUnzh; izòfÙk ds eki , fopj.k ds eki, lglEcUèk, izrhixeu vkfnA

(5) leadkas dk fuoZpu (Interpretation of Data) % lkaf[;dh vuqlaèkku esa vafre dk;Z fuoZpu djuk vFkkZr ,df=kr
;k fo'ys"k.k leadksa ls fu"d"kZ fudkyuk gSA fuoZpu dk dk;Z cgqr dh dfBu gksrk gS ftlds fy;s mPpdksfV ds
vuqHko ,oa ;ksX;rk dh vko';drk gSA ;fn fo'ysf"kr leadksa dk Bhd <ax ls fuoZpu fd;k tk;s rks vuqlaèkku dk
mís'; foQy gks tk;sxk vkSj fu"d"kZ v'kq) gkasxsA mfpr fuoZpu ds }kjk gh lgh fu"d"kks± ij igq¡p dj Bhd fu.kZ;
fy;k tk ldrk gSA

Lej.k jgs fd lkaf[;dh vuqlaèkku dh ik¡pksa voLFkk;sa ,d-nwljs ls lEcfUèkr gSaA bldk foHkktu lkaf[;dh jhfr;ksa ds
Øec) vè;;u esa lgk;rk nsrk gSA

lkaf[;dh dh ifjHkk"kk esa uohu izòfÙk
(New Trends in the Definition of Statistics)

fiNys dqN o"kks± ls lkaf[;dh foKku esa xf.krh; lEHkkouk fl)kUr dk cgqr iz;ksx fd;k tk jgk gS, blfy;s lkaf[;dh
dks ^vfuf'prrk esa fu.kZ; ysus dh dyk o foKku* ekuk tkus yxk gSA fuEu ifjHkk"kkvksa ls bldk Li"V vkHkkl gksrk gS%-

gSMys (Hadley) ds 'kCnksa esa, ^^vkèkqfud vFkZ esa lkaf[;dh vfuf'prrk okyh fdlh fLFkfr ds ckjs esa ladfyr leadksa dk
iz;ksx djds ml fLFkfr ds fo"k; esa Bksl fu"d"kZ fudkys dh fofèk gSA**

okWfyl rFkk jkcVZ ds vuqlkj, ^^lkaf[;dh vfuf'prrk dh ifjfLFkfr;ksa esa cqf)eÙkkiw.kZ fu.kZ; ysus dh fofèk gSA**

lkaf[;dh fu"d"kZ 'kk;n gh dHkh iw.kZ lR; gksrs gSaA tc mudk iz;ksx fd;k tkrk gS rks vfuf'prrk cuh jgrh gSA
lkaf[;dh fu"d"kks± esa vfuf'prrk dk fopkj djds gesa lkaf[;dh foKku dks Bqdjkuk ugha pkfg;sA tkWu vkbZ. fxfQu us
Bhd gh dgk gS % - ̂ ^;|fi lkaf[;dh Kku viw.kZrk rFkk vfuf'prrk dh fo'ks"krk ls lnk ;qDr jgrk gS, rFkkfi bl viw.kZ
rFkk vfuf'pr Kku dks csdkj le>dj vLohdkj ugha djuk pkfg;s D;ksafd lkaf[;dh fofèk;k¡ viw.kZr;k rFkk vfuf'prrk
ds ekiu dh O;k[;k djrh gSA**

lkaf[;dh — foKku vFkok dyk
(Statistics — Science or Art)

lkaf[;dh foKku gS vFkok dyk ;k nksuksa gh, ;g fookn dk fo"k; gS foKku dk vfHkizk; ,d Øec) Kku ds Hk.Mkj ls
gSA foKku dkj.kksa ,oa izHkkoksa dk vè;;u djds oSKkfud fl)kUrksa ,oa jhfr;ksa dk lkekU;;u djrk gS% ;g rF; dk
fu"i{k o.kZu djrk gS rFkk i{kikriw.kZ fu.kZ;ksa dks nwj djus dk Hkjld iz;Ru djrk gSA foKku ml izdk'k-LrEHk (Light

House) ds leku gS tks vkrs-tkrs ty;kuksa dks viuk ekxZ <¡w<+us esa lgk;rk rks djrk gS ysfdu mUgsa ;g ugha crkrk
fd os fdlh vksj tk;saA izdk'k dh lgk;rk ls ty;kuksa dks Lo;a gh viuk ekxZ [kkstuk iM+rk gSA

dkyZ fi;lZu ds erkuqlkj og Kku tks (i) ukxfjdksa dks ekufld f'k{kk ns, (ii) egRoiw.kZ lkekftd leL;kvksa ij izdk'k
Mkys, (iii) O;kogkfjd thou esa vkuUn iznku djsa, (iv) gekjh dykRed Hkkoukvkas dks lUrqf"V iznku djsa, foKku dgk tk
ldrk gSA lkaf[;dh eas bu lHkh ckrksa dk lekos'k gS — vr% bls foKku ekuk tk ldrk gSA
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lkaf[;dh foKku vo'; gS ijUrq bls HkkSfrd'kkL=k, jlk;u'kkL=k, vFkZ'kkL=k rFkk lekt'kkL=k tSlk foKku ugha ekuk tk
ldrkA bls oSKkfud i)fr;kas dk foKku dgk tk ldrk gS D;ksafd ;g vU; foKkuksa ds fl)kUrksa ds izfriknu esa lgk;rk
nsrh gSA lkaf[;dh foKku rFkk vU; foKku esa Hkh ewy vUrj gSA lkaf[;dh fofèk;k¡ vU; {ks=kksa dk Kku izkIr djus esa
lgk;d gksrh gSa blfy;s dgk tkrk gS fd ^^lkaf[;dh dh lgk;rk ds fcuk foKku :ih ò{k esa Qy ugha yxrk , mlh
izdkj foKku dh lgk;rk ds fcuk lkaf[;dh dh tM+s et+cwr ugha gksrhA**

dyk fdlh fuf'pr mís'; dks iwjk djus dk <ax crkrh gSA ;g O;kogkfjd Kku gS vFkkZr~ — foKku ;fn Kku
(Knowledge) gS rks dyk fØ;k gSA dyk ds fuEu y{k.k gksrs gSa %-

(1) dyk mu fØ;kvksa dk lewg gS ftuds }kjk leL;kvkas dk gy fd;k tkrk gSA

(2) dyk rF;ksa dk o.kZu gh ugha djrh cfYd mlds xq.k nks"kksa rFkk y{;ksa dks izkIr djus ds mik; Hkh crkrh gSA

(3) dyk dh lkèkuk esa fo'ks"k fuiq.krk vkSj vuqHko vkfn dh vko';drk gksrh gSA

lkaf[;dh esa lHkh mi;qZDr fo'ks"krk;sa ikbZ tkrh gSaA lkaf[;dh esa ge fofHkUu lkaf[;dh; jhfr;ksa vkSj fu;eksa dk gh vè;;u
ugha djrs vfirq ;g Hkh lh[krs gSa fd fuf'pr mís';ksa dh iw£r ds fy;s O;ogkj esa budk iz;ksx fd;k izdkj fd;k tk;sA
fofHkUu lkaf[;dh; jhfr;ksa dk iz;ksx djus ds fy, fuiq.krk vkSj vuqHko vfuok;Z gSA vr% lkaf[;dh dyk Hkh gSA

;g dguk mfpr gksxk fd lkaf[;dh foKku rFkk dyk nksuksa gh gS — fVIisV us Bhd gh dgk gS fd, ^^lkaf[;dh foKku
rFkk dyk nksuksa gS - ;g foKku gS D;ksafd bldh jhfr;k¡ ekSfyd :i ls O;ofLFkr gSa vkSj mudk loZ=k iz;ksx gksrk gS,
;g ,d dyk gS D;ksafd bldh jhfr;ksa dk lQy iz;ksx i;kZIr lhek rd lkaf[;dh dh ;ksX;rk o fo'ks"k vuqHko rFkk muds
iz;ksx {ks=k, tSl vFkZ'kkL=k ds Kku ij fuHkZj gksrk gSA**

lkaf[;dh ds dk;Z
(Functions of Statistics)

lkaf[;dh ds fuEufyf[kr eq[; dk;Z gSa %-

(1) rF;ksa dks Li"V :i esa izdV djuk (To Present Facts in a Definite Form) % vadksa esa dgh xbZ ckr fo'oluh;
gksrh gSaA lkèkkj.k dFkuksa dks laf{kIr rFkk Li"V :i ls izdV djuk lkaf[;dh dk eq[; dk;Z gSA vadksa }kjk izdV
rF;, vLi"V dFkuksa dh rqyuk esa dgh vfèkd fo'oluh; gksrs gSaA lkaf[;dh rF;ksa dks laf{kIr rFkk Li"V :i ls
izLrqr djds 'kh?kzrk ls le>us ;ksX; cukus esa lgk;d gksrh gSA mnkgj.k ds fy;s, ;g okD; fd, ̂ ^Hkkjr esa pkoy
dk mRiknu c<+ jgk gS** fujFkZd gS D;ksafd blesa Li"Vrk dk vHkko gSA ysfdu ;g rF; fd Hkkjr esa pkoy dk
mRiknu 1990-91 esa 74.1 m. tonnes Fkk Li"V lwpuk iznku djrk gSA blh izdkj ;g okD; fd ^^Hkkjr esa cgqr
csdkjh gS**, Hkkjr dh tula[;k rsth ls c<+ jgh gS** oLrqvksa dh dher rsth ls c<+ jgh gSa** vkfn dksbZ Li"V lwpuk
ugha nsrs D;ksafd tc rd leL;k vadksa esa O;Dr u dh xbZ gks rc rd leL;k dh okLrfod fLFkfr dk Kku ugha gksrkA

(2) rF;ksa dks ljy rFkk laf{kIr :i esa izdV djuk (To Present Facts in a Simple and Condensed Form) %
lkaf[;dh rF;ksa dks ljy rFkk laf{kIr :i esa izLrqr djrh gSA fc[kjs gq, leadksa ds vikj lewg ls dksbZ ifj.kke
ugha fudkys tks ldrsA mnkgj.kkFkZ, ,d dkj[kkus eas dke djus okys 20,000 etnwjksa ds osru ds lead vius vki
esa fujFkZd gSa ysfdu mudk iz;ksx vkSlr osru Kkr djus esa fd;k tk ldrk gSA dqy osru dks O;fDr;ksa dh la[;k
ls Hkkx nsdj vkSlr osru Kkr gksxkA eku fyft;s dkj[kkus eas dke djus okys et+nwjksa dk vkSlr osru 1275 :.

gSA osru leadksa dks foLr̀r vè;;u ds fy;s fofHkUu oxks± esa bl izdkj izLrqr fd;k tk ldrk gS % -

ekfld osru ¼:. eas½ et+nwjksa dh la[;k

800 ls de 5,280

800-1000 8,320

1000-1200 3,122

1200-1400 1,887

1400 ls vfèkd 1,391

;ksx 20,000
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fofHkUu lkaf[;dh jhfr;ksa tSls oxhZdj.k, dsUnzh; izòfÙk ds eki , vifdj.k ds eki, vkfn dk iz;ksx djds tfVy
lkaf[;dh lkexzh dks ljy cuk;k tk ldrk gS ftlds vkèkkj ij egRoiw.kZ fu"d"kZ fudkys tk ldrs gSaA

(3) rF;ksa dk rqyukRed vè;;u (To Facilitate Comparison of Data) % leadkas dh ikjLifjd rqyuk ds fcuk dksbZ
ifj.kke ugha fudkys tk ldrsA Hkkjr esa 1988-89 esa izpfyr dherksa ds vkèkkj ij jk"Vªh; vk; 3875.2 djksM+
Fkh tks c<+dj 1989-90 esa 4252.4 djksM+ gks xbZA

(4) fl)kUrksa dks cukus o tk¡p djus esa lgk;rk iznku djuk (To help in formulating and testing hypothesis)%
fl)kUrksa dks cukus, mudh tk¡p djus rFkk u;s fl)kUrksa dks [kkstus esa lkaf[;dh fofèk;ksa dk cgqr ;ksx gSA
mnkgj.k ds fy;s, dksbZ flDdk fu"i{k gS ;k ugha, Dyksjksekblhu eysfj;k cq[kkj jksdus esa leFkZ gS ;k ugha, eqnzk
dh ek=kk de djus ls dherksa dh òf) :drh gS ;k ugh , vkfn-vkfn ifjdYikuvksa dh tk¡p lkaf[;dh ds mfpr
midj.kksa }kjk dh tk ldrh gSA

(5) O;fDrxr Kku o vuqHko esa òf) djuk (To Enlarge Individual Knowlede and Experience) % vU; foKkukas
dh Hkk¡fr lkaf[;dh Hkh O;fDrxr o vuqHko esa òf) djrh gSA lkaf[;dh ds vè;;u ls fopkjksa dks Li"Vrk vkSj
fu'p;kRedrk feyrh gS, rdZ 'kfDr dk fodkl gksrk gS rFkk leL;kvksa ds lekèkku ds fy;s mfpr ǹf"Vdks.k Lo;a
gh fodflr gksus yxrk gSA lkaf[;dh dk Kku u gksus ij vusd fo}ku Lo;a gh vius vki esa dqN deh eglwl
djrs gSaA lR; rks ;g gS fd vPNs ukxfjd ds fy;s lkaf[;dh dk Kku mruk dh vko';d gS ftruk fy[kus ;k
cksyus dh 'kfDrA

(6) vU; foKkuksa ds fu;eksa dh tk¡p djuk (To Test Laws of Other Sciences) % lkaf[;dh fofèk;k¡ fofHkUu foKkuksa
ds fodkl esa egRoiw.kZ ;ksxnku iznku djrh gSA vfèkdka'k foKkuksa ds fu;e fuxeu iz.kkyh ij vkèkkfjr gksrs gSaA
tgk¡ fu;e fuxeu iz.kkyh ds vkèkkj ij ugha cuk;s tk ldrs ogk¡ lkaf[;dh; fofèk;ksa dk iz;ksx fd;k tk ldrk
gSA

(7) iwokZuqeku esa lgk;rk iznku djuk (To Help in Forecasting) % O;kikfjd laxBuksa dh uhfr;k¡ rFkk ;kstuk;sa
dk;kZfUor djus ls igys gh cuk yh tkrh gSA Hkfo"; dh izòfÙk dk Kku ;kstuk,¡ rFkk uhfr;k¡ cukus esa cgqr gh
lgk;d fl) gksrk gSA lkaf[;dh; fofèk;k¡ Hkfo"; esa gksus okyh ?kVukvksa ds ckjs esa lgh tkudkjh nsrh gSaA mnkgj.k
ds fy;s, ,d O;kikjh dks ;g tkuus ds fy, fd 1992 esa fdruk mRiknu djuk pkfg, bl ckr dk vuqeku vko';d
gS fd ml o"kZ esa fdruh fcØh dh vk'kk gSA og fcØh ds ckjs esa dYiuk dj ldrk gS ysfdu Js"B ;g gksxk fd og xr
o"kks± dh fcØh ds leadksa dk fo'ys"k.k djds vxys o"kZ dh fcØh dk lkaf[;dh fofèk;ksa ds iz;ksx }kjk vuqeku yxk;sA

(8) mfpr uhfr;kas dks fuekZ.k esa lgk;rk iznku djuk (To Help in Formulating Suitable Policies) % mfpr
uhfr;ksa dks fuèkkZfjr djus esa lkaf[;dh vkèkkjHkwr lkexzh iznku djrh gSaA mnkgj.k ds fy,, bl ckr dk fu.kZ;
fd ^^1992 esa Hkkjr fdruk pkoy fu;kZr djs** Hkkjr ds vkUrfjd mRiknu rFkk ek¡x ij fuHkZj djsxkA tc rd
pkoy ds vkUrfjd mRiknu rFkk ek¡x dk vuqeku ugha yxk;k tk;sxk rc rd fuf'pr :i ls ;g dguk fd Hkkjr
ls 1992 esa fdruk pkoy fu;kZr fd;k tk, dfBu gSA vxj gesa ;g Kku gks fd pkoy dk mRiknu 15 djksM+
Vu gksxk rFkk ek¡x 13 djksM+ Vu, rc ge vklkuh ls ;g dg ldrs gSa fd 2 djksM+ Vu pkoy fu;kZr fd;k tk
ldrk gSA okLro esa, lkaf[;dh; rF; rFkk fofèk;k¡ mfpr fu.kZ; ysus esa cgqr lgk;d gksrs gSaA

lkaf[;dh dk egÙo
(Importance of Statistics)

lkaf[;dh dk iz;ksx izkphu dky ls gh pyk vk jgk gSA rc lkaf[;dh dks jktuhfrd vadxf.kr dgk tkrk FkkA vkèkqfud
dky esa lkaf[;dh dh egÙkk bruh c<+ xbZ gS vkSj fnu-izfrfnu c<+rh tk jgh gS fd lkaf[;dh; fofèk;ksa dk iz;ksx mfpr
uhfr;ksa ds fuekZ.k esa yxHkx izR;sd {ks=k esa fd;k tkrk gS % tSls 'kklu izcUèk, O;olk; ,oa okf.kT;, vk£Fkd fu;kstu,

thou'kkL=k, ouLifr'kkL=k, T;ksfr"k'kkL=k, HkkSfrd'kkL=k, jlk;u'kkL=k, f'k{kk, vkS"kfèk, lekt'kkL=k, euksfoKku, u{k=kfoKku
rFkk _rqfoKkuA dqN izeq[k {ks=kksa esa lkaf[;dh dh egÙkk dk o.kZu uhps fn;k x;k gSA
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'kklu izcUèk esa egÙo
(Importance in Administration)

izkph dky ls gh lkaf[;dh dk iz;ksx 'kklu-izcUèk dks lqpk# :i ls pykus esa gksrk jgk gSA izkphu dky esa ljdkj dk
izeq[k dk;Z dkuwu-O;oLFkk dks cuk;s j[kuk rFkk ns'k dks fons'kh vkØe.kksa ls cpkuk le>k tkrk FkkA vfèkdka'k lead
QkSth 'kfDr, dj, tula[;k, vijkèk vkfn ls gh lEcfUèkr gksrs FksA vkèkqfud dky esa jktdh; fØ;kvksa dk vR;fèkd
fodkl gks pqdk gSA ljdkj mu lc dk;ks± esa Hkkx ysrh gS ftudk lEcUèk ns'kokfl;ksa ds dY;k.k esa òf) djuk gksA lead
rFkk lkaf[;dh; fofèk;k¡ ekuo dh dY;k.k-òf) esa cgqr lgk;d fl) gks jgh gSaA vktdy lkaf[;dh dsoy tu'kfDr ,

QkSth 'kfDr vFkok tUe rFkk èR;q ds leadksa rd gh lhfer ugha gS vfirq izR;sd {ks=k esa leL;kvksa ds lekèkku gsrq bldk
iz;ksx gks jgk gSA ljdkj ds lHkh ea=kky;ksa rFkk foHkkxksa tSls ;krk;kr, j{kk, jsyos, [kk|, okf.kT;, Mkd o rkj, Ñf"k vkfn
ds dk;Z dks dq'kyrkiwoZd djus ds fy, lkaf[;dh ij fuHkZj jguk iM+rk gSA mnkgj.k ds fy,, ;krk;kr foHkkx }kjk
fnYyh dh ;krk;kr leL;k dks rc rd gy ugha fd;k tk ldrk tc rd ;g irk u gks fd fdruh clsa bl le;
py jgh gSa, vkSj fdruh clksa dh vko';drk gSA bu leadksa ds vkèkkj ij ;g fu.kZ; fy;k tk ldrk gS fd fdruh clsa
vkSj e¡xkbZ tk,¡A ;q) ds le; Hkh lkaf[;dh dh cgqr vko';drk iM+rh gS D;ksafd nq'eu dh 'kfDr dk lgh vuqeku
yxk, fcuk ;q) esa lQyrk ikuk vlEHko gh izrhr gksrk gSA

ljdkj }kjk fu;qDr fofHkUu vk;ksxksa o lfefr;ksa dh fjiksV± leadksa ij gh vkèkkfjr gksrh gSaA ljdkj dks iqjkus dkuwuksa
esa la'kksèku djus ds fy;s rFkk u;s dkuwuksa dk fuekZ.k djus ds fy, Hkh lkaf[;dh; lkexzh dk lgkjk ysuk iM+rk gSA
jk"Vªh; Lrj ij vfèkdka'kr% ljdkj }kjk gh lead ,df=kr fd, tkrs gSaA bl leadksa dks ljdkj ds vusd 'kksèkdÙkkZ rFkk
'kksèk laLFkk,¡ Hkh iz;ksx esa ykrh gSaA

O;olk; rFkk okf.kT; esa egRo
(Importance in Business and Commerce)

O;kikj ds c<+rs gq, vkdkj rFkk izfrLièkkZ us O;kikfjd leL;kvksa dks vkSj Hkh vfèkd dfBu cuk fn;k gSA izkphu dky
esa tc O;kikj dk vkdkj NksVk gksrk Fkk rks O;kikjh dk O;kikj ds {ks=k esa lhèkk lEcUèk gksrk FkkA ,d NksVs O;kikj dk
ekfyd Lo;a gh izcUèkd, fglkc ys[kd, foØsrk vFkok Øsrk dk dk;Z djrk FkkA mlds fy, vius xzkgdksa ls futh lEcUèk
j[kuk lEHko Fkk rFkk o tku ldrk Fkk fd mlds xzkgdksa dh D;k vko';drk,a gSaaA O;kikj dk vkdkj c<+us ls O;kikjh
ds fy, gtkjksa, yk[kksa xzkgdksa ls futh lEcUèk j[kuk yxHkx vlEHko lk gks x;k gSA izcUèk-O;oLFkk ,d fof'k"V dk;Z
ekuk tkrk gS rFkk izcUèkd dks O;kikfjd dk;ks± dh ;kstuk, mudh O;oLFkk, fujh{k.k rFkk fu;U=k.k djuk iM+rk gSA pw¡fd
xzkgd ls futh lEcUèk j[kuk vR;Ur dfBu gks x;k gS blfy, O;kikj dks igys dh rqyuk esa dgha vfèkd vfuf'prrkvksa
dk lekuk djuk iM+rk gSA lkFk-lkFk vc mRiknu Hkfo"; dh ek¡x dks è;ku esa j[kdj fd;k tkrk gSA blfy, tc rd
oLrq dh ek¡x dk Bhd-Bhd vuqeku u yxk fy;k tk, rc rd O;kikj esa ykHkksiktZu vkfn vlEHkko ugha rks dfBu vo';
gSA vr% lQy fu.kZ; djus ds fy, O;kikjh dks lkaf[;dh; fofèk;ksa dk iz;ksx djuk pkfg,A O;kikj okLro esa vuqekuksa
rFkk lEHkkoukvksa ij vkèkkfjr gksrk gSA vr% O;kikj dh lQyrk vuqekuksa dh 'kq)rk ij vkèkkfjr gksrh gSA

O;kikfjd xfrfofèk;k¡ eq[; :i ls fuEufyf[kr Hkkxksa esa ck¡Vh tk ldrh gSa %-

(1) mRiknu (Production);

(2) foØ; (Sales);

(3) Ø; (Purchases);

(4) foÙk (Finance);

(5) Je (Personnel);

(6) ys[kk (Accouting);

(6) cktkj 'kksèk, (Market Research)
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lkaf[;dh; fofèk;ksa dh lgk;rk ls izR;sd {ks=k esa mfpr uhfr fuèkkZj.k ds fy; la[;kRed lwpuk izkIr dh tk ldrh gSA
mnkgj.kkFkZ eaMh dh vuqlaèkku djus okys xzkgdksa dh ilUn tkuus ds fy, U;kn'kZ fofèk dk iz;kx djrs gSaaA blh izdkj
eky dh fdLe dks Å¡pk j[kus ds fy, lkaf[;dh; xq.k fu;a=k.k dk iz;ksx fd;k tkrk gSA fcØh ds la[;kRed rF;ksa dks
izLrqr djus ds fy;s lkaf[;dh; lkjf.k;ksa rFkk pkVks± dk iz;ksx fd;k tkrk gSA blh izdkj oLrqvksa dh dhersa fuèkkZfjr
djus ds fy, leadksa ls cgqr lgk;rk feyrh gSA

O;kikfjd iwokZuqeku dh lgk;rk ls O;kikjh laHkkfor ?kVukvksa dk izHkko cM+h 'kq)rk ls tku ldrk gSA vkèkqfud O;kikj
lkaf[;dh; fo'ys"k.k o fu;U=k.k ds }kjk gh O;ofLFkr fd;k tk jgk gSA gekjs ns'k esa oSKkfud, izcUèk vkUnksyu us vkadM+ksa
dks ,d=k djus rFkk mudk è;kuiwoZd fuoZpu djus dh vko';drk ij fo'ks"k tksj fn;k gSA

;|fi lkaf[;dh; fofèk;k¡ fu.kZ; ysus esa lgk;d gSa, rFkkfi os O;kokgkfjd Kku dk LFkku ugha ys ldrhaA ,d O;kogkfjd
O;kikjh dks vius O;kikj dh rduhfd fo'ks"krkvksa, O;kikj lEcUèkh iw.kZ Kku, O;kikfjd Kku o lkaf[;dh; fofèk;ksa dh
fuoZpu ;ksX;rk esa lkeatL; LFkkfir djuk pkfg;sA

vFkZ'kkL=k esa egRo
(Importance in Economics)

1890 esa izfl) vFkZ'kkL=kh izks. ek'kZy us dgk Fkk fd ̂ ^lead os r̀.k gSa ftuls izR;sd vFkZ'kkL=kh dh Hkkafr eq>s Hkh bZVsa cukuh
iM+rh gSA** vFkkZr~ vFkZ'kkL=k ds fHkUu-fHkUu fu;eksa dk vkèkkj gh lead gSaA vFkZ'kkL=k lEifÙk ds mRiknu, forj.k miHkksx
rFkk vk; dh cpr vkSj fofu;ksftu lEcUèkh tfVy <kaps ls gSA lkaf[;dh; lead rFkk lkaf[;dh; fofèk;k¡ vk£Fkd leL;k
dks le>us o vk£Fkd uhfr;kas ds fuèkkZj.k esa cgqr lgk;d gSA okLro esa ;s vFkZ'kkL=kh dh ijh{k.k'kkyk ds ;a=k-l;a=k gSaaA
mnkgj.k ds fy,, D;k mRiUu djuk gS, dSls mRiUu djuk gS vkSj fdlds fy, mRiUu djuk gS, vkfn iz'u lkaf[;dh;
vkadM+ksa dh lgk;rk ls Bhd rjg gy fd;s tk ldrs gSaA miHkksx lEcUèkh leadksa dh lgk;rk ls ge irk yxk ldrs
gSa fd fdl izdkj lekt ds fHkUu-fHkUu leqnk; ds yksx viuh vk; dks [kpZ djrs gSaA bl izdkj ds vkadM+ksa ls yksxksa
ds jgu-lgu ds thou-Lrj rFkk dj ;ksX; {kerk dk irk yxk;k tk ldrk gSA fofu;e ds {ks=k esa ge ek¡x rFkk iw£r
ij vkèkkfjr ewY;ksa ds fl)kUr, mRiknu dh ykxr, cSad rFkk lk[k-i=k dk vè;;u djrs gSaA fdlh oLrq dh iw£r ds ?kVus
vFkok c<+us ls mlds ewY; ij D;k izHkko gksxk ;k vfèkdkfèkd ykHk dekus dh ǹf"V ls ,dkfèkdkjh dkSu -lh dher ysa,
vkfn iz'uksa dk mÙkj lkaaf[;dh dh lgk;rk ls ljyrk ls fn;k tk ldrk gSA

lkaf[;dh; fofèk;k¡ dsoy vk£Fkd uhfr;ksa ds ckjs esa lgk;d ugha gS, vfirq lQyrkvksa dk ewY;kadu Hkh mu ij fuHkZj
gSA mnkgj.k ds fy,, ;fn c<+rh gqbZ tula[;k dks jksdus ds fy, ifjokj fu;kstu ij tksj fn;k x;k rks lkaf[;dh;
fofèk;ksa }kjk ;g irk yxk;k tk ldrk gS fd ifjokj fu;kstu fdruk lQy jgk gSA vFkZ'kkL=k ds {ks=k esa lkaf[;dh dk iz;ksx
bruk c<+ x;k gSA 1926 esa vkj. ,. fQ'kj us dgk ^^lkaf[;dh dks vFkZ'kkL=k dh 'kk[kk eku ysuk ,d nq[kn feF;k Hkze gSA**

vktdy fo'o ds yxHkx lHkh ns'k vk£Fkd fu;kstu dk ikyu dj jgs gSaA ns'k dh vk£Fkd ;kstuk dk fuekZ.k i;kZIr
rFkk fo'oluh; leadksa ds vkèkkj ij gh fd;k tk ldrk gSA leadksa ls ;g Kkr gksrk gS fd ns'k dh vYidkyhu rFkk
nh?kZdkyhu vko';drk;sa D;k gSa rFkk fdu-fdu leL;kvksa dks izkFkfedrk nh tk;sA ;fn ;kstuk,¡ leadksa ds vkèkkj ij
ugha cukbZ xbZ rks muesa ykHk ds LFkku ij gkfu gks ldrh gSA

gekjs ns'k eas iapo"khZ; ;kstukvksa dk izknqHkkZo 1951 ls gqvkA ns'k esa vHkh rd lkr iapo"khZ; ;kstuk,¡ iwjh gks pqdh gSa rFkk
vkBoha ;sktuk rS;kj dh tk jgh gSA bu ;kstukvksa dk vkèkj lead gh gSA nqHkkZX;o'k Hkkjrh; lead Lora=krk ds 44 o"kZ
ckn Hkh cgqr nks"kksa ls ;qDr gSa, tSls vi;kZIr, vfo'oluh;rk vkfnA ifj.kkeLo:i, ;kstukvksa esa fuèkkZfjr cgqr ls vuqeku
xyr fl) gq, vkSj ge y{; rd ugha igq¡p ldsA ;kstuk vk;ksx us ;g Lohdkj fd;k fd, ^^vi;kZIr vkSj v'kq) leadksa
ds vkèkkj ij fd;k tkus okyk fu;kstu, vFkZO;oLFkk ds u gksus ls Hkh cqjk gSA

lkaf[;dh rFkk HkkSfrd foKku
(Statistics and Physical Sciences)

HkkSfrd foKku, fo'ks"kr;k [kxksy fo|k, HkwxHkZ-'kkL=k rFkk HkkSfrd-'kkL=k vkfn {ks=kksa esa lkaf[;dh; fofèk;ksa dk iz;ksx
loZizFke gqvkA tho foKku rFkk lkekftd foKku esa lkaf[;dh dk ftruk iz;ksx chloha 'krkCnh esa gqvk gS mruk HkkSfrd
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foKku esa ugha gqvkA vc HkkSfrd foKku ds {ks=k esa, fo'ks"kr;k [kxksy fo|k, jlk;u-'kkL=k, bathfu;fjax HkwxHkZ, ekSle
foKku vkfn esa lkaf[;dh dk iz;ksx fujUrj c<+ jgk gSA

lkaf[;dh rFkk izkÑfrd foKku
(Statistics and Natural Sciences)

lHkh izkÑfrd foKkuksa tSls, [kxksyfo|k, tho'kkL=k, _rq foKku, ouLifr foKku vkfn esa lkaf[;dh; fofèk;k¡ cgqr gh
mi;ksxh fl) gqbZ gSaA mnkgj.k ds fy;s, fdlh chekjh dk irk yxkus esa MkWDVj dks 'kjhj dk rkieku, ukM+h dh xfr,

vkfn okLrfod rF;ksa ij fuHkZj djuk iM+rk gSA bl izdkj ;g irk yxkus ds fy, fd veqd vkS"kfèk Bhd gS vFkok ugha,
MkWDVj dks ijh{k.k djus iM+saxsA ijh{k.kksa dh lgk;rk ls ;g irk yxkuk iM+sxk fd fdrus jksxh ml vkS"kèkh ls Bhd gq,A
ouLifr-'kkL=k esa ekSle dk ikSèkksa ij izHkko, feV~Vh dh fdLe, vkfn ijh{k.kksa ds fy;s lkaf[;dh dk vfèkd iz;ksx gksrk
jgk gSA okLro esa, ,slk dksbZ {ks=k ugha gS tgk¡ lkaf[;dh leadksa ,oa fofèk;ksa dk iz;ksx u gksrk gksA

lkaf[;dh dh vuqlaèkku esa egÙkk
(Importance of Statistics in Research)

lkaf[;dh; vuqlaèkkuksa ds }kjk gh Kku ds HkaMkj esa òf) gqbZ gSA mnkgj.k ds fy;s , Qlyksa esa fdruh mit gqbZ rFkk
fofHkUu izdkj dh [kkn rFkk feV~Vh lEcUèkh lkaf[;dh; fofèk;ksa ds }kjk dh fuf'pr ,oa fo'ysf"kr fd;s tkrs gSaA okLro
esa, ,slk dksbZ Hkh vuqlaèkku-dk;Z ugha gS tgk¡ lkaf[;dh; leadksa ,oa fofèk;ksa dk iz;ksx u gksrk gksA

lkaf[;dh ds vU; ykHk
(Statistics and Other Uses)

fiNys dqN ì"Bksa esa ;g o.kZu fd;k x;k gS fd lkaf[;dh dk fofHkUu {ks=kksa esa fdl izdkj iz;ksx gksrk gSA blds vfrfjDr
lkaf[;dh dbZ laLFkkvksa tSls caSdlZ, nyky, chek dEifu;ksa, ys[kk-fujh{kdksa, lkekftd dk;ZdÙkkZvksa, etwnj laxBuksa,
O;kikfjd laxBuksa rFkk okf.kT; pSEcjksa vkfn ds fy;s Hkh cgqr ykHknk;d gSA cSad vfèkdkjh udn #i;s dh vko';drk
dk vuqeku yxkrs gSa rkfd cSad lqpk# :i ls py ldsA chek dEifu;ksa dh ches dh nj Hkh èR;q lEcUèkh leadksa ij
vkèkkfjr gksrh gSA

lkaf[;dh ds mi;ksxksa dh mi;qZDr lwph vfUre ugha gSA ;g lwph rks dsoy lq>ko ek=k gSA okLro esa, lkaf[;dh og tks
lkaf[;dh djrh gSA ekuo-dY;k.k òf) esa lkaf[;dh ,d izdkj ls dk;Z -lkèkd fl) gqbZ gS rFkk izk.khek=k dh yxHkx
izR;sd leL;k dk lekèkku lkaf[;dh ds }kjk dh lEHko gSA okLro esa, lkaf[;dh dk Kku izR;sd vPNs ukxfjd ds fy;s
vko';d gSA

;g Lej.k j[kuk pkfg;s fd lkaf[;dh dh mi;ksfxrk ;|fi lkoZHkkSfed gS rFkkfi izR;sd leL;k dk lekèkku mldh
fLFkfr fo'ks"k dks è;ku esa j[kdj gh djuk pkfg;sA ^^fcuk i;kZI; lksp-fopkj fd;s lkaf[;dh dk iz;ksx Hk;kud fl) gksxkA**

lkaf[;dh dh lhek;sa
(Limitations of Statistics)

;|fi lkaf[;dh dk mi;ksx fnu-izfrfnu c<+rk tk jgk gS rFkkfi ;g dksbZ tknw ugha gS tks izR;sd leL;k dk lekèkku
dj ldsA tc rd lead lqO;ofLFkr <ax ls laxzghr o fuokZfpr u gksa rc rd 'kq) fu"d"kZ ij igq¡pus dh lEHkkouk cuh
jgrh gSA blfy;s lkaf[;dh dh lhekvksa rFkk mlds nq#i;ksx ds fo"k; esa tkudkjh furkUr vko';d gSA lkaf[;dh dh
dqN lhek;sa fuEufyf[kr gSa %-

(1) lkaf[;dh O;fDrxr bdkb;ksa dk vè;;u ugha djrh (Statistics does not deal with individuals) % lkaf[;dh
rF;ksa dk lewg gSA lkaf[;dh; fu"d"kZ lkewfgd O;ogkj dk vè;;u djus esa lgk;d gksrs gSa, lewg dh O;fDrxr
bdkb;ksa ds fo"k; esa tkudkjh iznku ugha djrsA mnkgj.k ds fy;s, ;fn ge dgsa fd fdlh ijh{kk esa fo|k£Fk;ksa
ds vkSlr vad 60 Fks rks bldk rkRi;Z ;g ugha fd izR;sd fo|kFkhZ us 60 vad izkIr fd;s — dqN fo|k£Fk;ksa us
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60 ls de vFkkZr 0, 5, 25 vkfn rFkk dqN us 60 ls vfèkd vFkkZr 70, 78, 90 vkfn vad Hkh izkIr fd;s gksaxsA
lkaf[;dh esa O;fDrxr bdkb;ksa dk vè;;u ugha fd;k tkrk tSls fdlh ,d O;fDr dh vk;, Hkkj vkfnA

(2) lkaf[;dh xq.kkRed rF;ksa dk vè;;u ugha djrh (Statistics does not deal with qualitative phenomenon)%
lkaf[;dh dsoy la[;kRed rF;ksa dk gh vè;;u djrh gS xq.kkRed rF;ksa dk ughaA bl izdkj ds xq.kkRed rF;ksa
tSls bZekunkjh, dq'kyrk, cqf)erk, vUèkr vkSj cgjkiu, vkfn dk vè;;u izR;{k :i esa ugha gks ldrkA bu
leL;kvksa dk fo'ys"k.k rHkh gks ldrk gS tc ge mudks la[;kRed :i ls izLrqr djsaA mnkgj.k ds fy;s, Nk=kksa
dh ckSf)d ;ksX;rk dk vuqeku ijh{kk esa izkIr vadksa ds vkèkkj ij fd;k tk ldrk gSA

(3) lkaf[;dh; ifj.kke dsoy vkSlru lR; gksrs gSa (Statistical results are ture only on an average) % lkaf[;dh
ds fu;e dsoy vkSlr :i ls gh lR; gksrs gSaA HkkSfrd'kkL=k vkSj jlk;u'kkL=k tSls foKkuksa ds fu;eksa dh Hkk¡fr
lkaf[;dh ds fu;e izR;sd n'kk esa ykxw ugha gksrsA mnkgj.k ds fy;s, ;fn ;g dgk tk;s fd Hkkjr esa iq#"kksa dh
vkSlr vk;q 52.5 o"kZ gS, bldk ;g vFkZ ;g ugha fd izR;s iq#"k 52.5 o"kZ rd thfor jgrk gS, vfirq dqN iq#"k
lkS lky rd thfor jgrs gSa rFkk dqN iSnk gksrs gh ej tkrs gSaA vr% ;g ckr vkSlr :i ls Bhd gSA

(4) lkaf[;dh; jhfr fdlh leL;k ds vè;;u dh fofHkUu jhfr;ksa esa ls ,d gS (Statistics in only one of the

methods of studying a problem) % ,d leL;k ds lekèkku vFkok vè;;u ds fy;s lkaf[;dh izR;sd ifjfLFkfr
esa loZJs"B gy ugha crkrhA izk;% fdlh ,d fo'ks"k leL;k dk ml ns'k dh lH;rk, èkeZ rFkk n'kZu-'kkL=k ds
vuqlkj dh vè;;u fd;k tkrk gSA lkaf[;dh bl izdkj dh leL;k;sa gy djus esa vleFkZ gSA blfy;s lkaf[;dh
}kjk izkIr fu"d"kZ dh vU; rF;ksa }kjk iqf"V dj ysuh pkfg;sA

(5) lkaf[;dh dk nq#i;ksx lEHko gS (Statistics can be misused) % lkaf[;dh dh lcls izeq[k lhek ;g gS fd bldk
ljyrk ls nq#i;ksx gks ldrk gSA lkaf[;dh ds }kjk lgh vFkok xyr ckrksa dh iqf"V dh tk ldrh gSA blds
vfrfjDr, dksbZ Hkh O;fDr lkaf[;dh dk mfpr iz;ksx ugha dj ldrk — blds fy;s vH;kl dq'kyrkiwoZd fu"d"kZ
fudkyus dh ;ksX;rk vfuok;Z gS, vU;Fkk fu"d"kZ xyr gksus dh lEHkkouk cgqr vfèkd jgrh gSA vn{k (inexpe-

rienced) O;fDr lkaf[;dh dk mfpr iz;ksx ugha dj ldrkA

(6) lkaf[;dh dsoy lkèkuek=k gS, leL;k dk lekèkku ugha (Statistics only provides a means and not a

solution to the problem) % lkaf[;dh fdlh leL;k ds lekèkku esa dsoy ,d lkèku ek=k gS — leL;k dk
lekèkku ugha gSA fu"d"kZ fudkyrs le; i{kikrjfgr rFkk LokFkZghu gksuk vR;Ur vko';d gS vU;Fkk lkaf[;dh
tks dPph lkexzh ds :i esa leadksa dks izLrqr djrh gS, nq#i;ksx fd;k tk ldrk gSA

(7) lkaf[;dh dk iz;ksx ogh O;fDr dj ldrk gS ftls lkaf[;dh; jhfr;ksa dk iw.kZ Kku gksa tks mu jhfr;ksa ds iz;ksx
ls Hkyh-Hkk¡fr ifjfpr gks vkSj muesa n{k gksA lkaf[;dh ds {ks=k esa n{krk u gksus ij leadksa dk iz;ksx djuk o mudk
fo'ys"k.k djds muls fu"d"kZ fudkyuk vR;Ur [krjukd gksrk gS D;ksafd ,sls fu"d"kZ izk;% v'kqf);ksa ls ifjiw.kZ
rFkk HkzekRed gksrs gSaA

qq
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vè;k; - 2

leadksa dk ladyu, vFkZ, izdkj, laxzg
(Statistical Data-Meaning and Types, Collection and

Rounding of Data)

lead-ladyu ,d egRoiw.kZ fØ;k gS D;ksafd vuqlUèkku ds fy;s lead ewykèkkj gSa vkSj mldh lQyrk vFkok vlQyrk
iwjh rjg ls leadksa ij fuHkZj djrh gSA leadksa dh i;kZIrrk vkSj mlesa 'kq)rk dk gksuk Hkh t:jh gS rkfd muls lgh
fu"d"kZ izkIr fd;s tk ldsaA vr% ;g dguk vuko';d u gksxk fd leadksa dk ladyu djrs le; vR;Ur lkoèkkuh,
lrdZrk, ǹ<+rk , fo'okl, fu"i{krk vkSj èkS;Z ls dke fy;k tkuk pkfg;s rkfd leadksa ds :i esa ,df=kr dPph-lkexzh dgha
v'kq) o vfo'oluh; u gks tk;sA Lej.k jgs, vfo'oluh; ,oa v'kq) leadksa ls HkzekRed fu"d"kZ fudyus dh lEHkkouk
lnSo cuh jgrh gSA

izkFkfed rFkk f}rh;d lead
(Primary and Secondary Data)

lead nks izdkj ds gksrs gSa (1) izkFkfed rFkk (2) f}rh;d lead

(1) izkFkfed lead (Primary Data) % izkFkfed leadksa ls vfHkizk; mu leadksa ls gS ftUgsa vuqlaèkkudÙkkZ Lo;a vius
fdlh fof'k"V mís'; ls ,d=k djrk gSA nwljs 'kCnksa esa, os lead, tks fdlh lkaf[;dh; vuqlUèkku ds fy;s, fdlh
vuqlUèkkudÙkkZ ;k ,tsUlh }kjk ekSfyd :i ls igyh ckj ,d=k fd;s tkrs gSa izkFkfed lead dgykrs gSaA Li"V
gS fd izkFkfed leadksa ds ladyuksa dh ;kstuk ekSfyd gksrh gS vkSj izkFkfed lead ekSfyd vuqlUèkku dk gh
ifj.kke gksrs gSaA

(2) f}rh;d lead (Secondary Data) % f}rh;d lead os gSa tks igys ls gh vU; O;fDr;ksa ;k laLFkkvksa }kjk fdlh
mís'; ds fy, ,df=kr fd;s tk pqds gkssrs gSa vkSj vuqlaèkkudÙkkZ dsoy mudk iz;ksx djrk gSA vr% ,sls lead u;s
,oa ekSfyd ugha gksrsA vuqlaèkkudÙkkZ mUgsa Lo;a ,d=k Hkh ugha djrk, cfYd nwljs yksxksa }kjk ,d=k leadksa dk Lo;a
ds fy;s iz;ksx djrk gSA mijksDr mnkgj.k esa ;fn vuqlUèkkudÙkkZ, ljdkj }kjk ladfyr vkS|ksfxd Je lacaèkh
leadksa dk iz;ksx dj ysrk gS rks os mlds fy;s f}rh;d lead ekus tk;saxsA

izkFkfed rFkk f}rh;d leadksa eas varj
(Distinction Between Primary and Secondary Data)

mijksDr fooj.k ls Li"V gS fd izkFkfed rFkk f}rh;d leadksa esa vUrj dsoy voLFkk (Degree) ;k lkis{krk (Relativity)

dk gS, izÑfr dk ughaA ,d gh izdkj ds lead ;fn ,d O;fDr ds fy;s izkFkfed gSa rks nwljs ds fy, f}rh;d cu tkrs
gSaA lkekU;rk lead, ftl ,tsUlh }kjk igyh ckj ,d=k fd;s tkrs gSa mlds fy;s os izkFkfed lkexzh dk dk;Z djrs gSaA
fdUrq tc ogh lead fdlh vU; O;fDr }kjk iz;ksx fd;k tkrs gSa rks mlds fy;s f}rh;d lkexzh dk :i ys ysrs gSaA
izkFkfed rFkk f}rh;d leadksa ds chp eq[; varj bl izdkj gS :-

(1) izkFkfed lead ekSfyd gksrs gSa vkSj os lkaf[;dh; fofèk;ksa ds fy;s dPps eky dh Hkk¡fr gSaA blds foijhr f}rh;d
lead ekSfyd ugha gksrs D;ksafd mu ij lkaf[;dh; ;U=kksa dk ,d ckj iz;ksx gks pqdk gksrk gSA blfy;s os fu£er
eky dh Hkk¡fr gksrs gSaA
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(2) izkFkfed lead jhfr ds vuqlkj lEiw.kZ {ks=k ;k le; eas ls ,d=k fd;s tkrs gSa, tcfd f}rh;d lead vU;
O;fDr;ksa ;k laLFkkvksa }kjk iwoZ-ladfyr gksrs gSaA

(3) izkFkfed leadksa esa vfèkd Nku-chu ;k la'kksèku djus dh vko';drk ugha gksrh( tcfd f}rh;d leadksa dk iz;ksx
djus ls iwoZ mudh 'kq)rk dh iwjh tk¡p iM+rky, vkSj vko';drkuqlkj muesa la'kksèku djus iM+rs gSaA

(4) izkFkfed leadksa ds ladyu esa vfèkd le;, ifjJe o èku dh vko';drk gksrh gS D;kasfd ;kstuk dks u;s fljs ls
izkjEHk djuk gksrk gSA blds foijhr f}rh;d leadksa dks i=k-if=kdkvksa, ljdkjh o xSj ljdkjh izdk'kuksa ls flQZ
m)̀r dj fy;k tkrk gSA blfy;s mu ij èku , le; o ifjJe dh cgqr de vko';drk gksrh gSA

izkFkfed leadksa ds ladyu dh jhfr;k¡
(Methods of Collecting Primary Data)

mijksDr foospu ls ;g Li"V gks gh pqdk gS fd ladyu dh leL;k eq[; :i ls dsoy izkFkfed leadksa ls gh lEc)
gSA izkFkfed leadksa dk ladyu djus ds fy;s eq[;r% fuEufyf[kr jhfr;k¡ iz;ksx esa ykbZ tkrh gSa %-

(1) izR;{k O;fDrxr vuqlUèkku (Direct Personal Investigation) % bl jhfr ds varxZr vuqlUèkkudÙkkZ Lo;a
vuqlUèkku {ks=k esa tkdj lEc) yksxksa ls lEidZ LFkkfir djds lwpuk izkIr djrk gSA bl jhfr dks ^izR;{k* jhfr
blfy;s dgk tkrk gS D;ksafd ftl O;fDr ds ckjs esa lwpuk izkIr djuh gksrh gS, og lwpuk Lo;a mlh O;fDr-fo'ks"k
ls izkIr dh tkrh gS, u fdlh vU; O;fDr ls fQj, bl ^O;fDrxr vuqlaèkku* blfy, dgk tkrk gS D;kasfd
vuqlUèkkudÙkkZ ^^Lo;a** {ks=k esa tkdj lwpuk izkIr djrk gS, u fd vius lgk;dksa }kjkA bl jhfr dk ;wjksi esa
loZizFke iz;ksx Jh yh Iys vkSj Hkkjr esa vkFkZj ;ax us fd;k FkkA

bl jhfr dk iz;ksx dc fd;k tkuk pkfg;s \

(i) tgk¡ vuqlUèkku dk {ks=k lhfer gksA

(ii) tc leadksa dh ekSfydrk o 'kq)rk dh vfèkd vko';drk gksA

(iii) tc vuqlaèkku-;kstuk dh lw{erk dks ns[krs gq, vuqlUèkkudÙkkZ ds oS;fDr vuqHko, rh{.k cqf) o lrr
fujh{k.k dh vko';drk le>h tk;sA

(iv) tc leadksa dks xksiuh; j[kuk gksA

iz.kkyh ds xq.k (Merits of the Method)

(i) 'kq)rk % vuqlaèkkudÙkkZ dk;Z-{ks=k esa Lo;a mifLFkr jgrk gS blfy;s mlds }kjk izR;{k lwpuk,¡ fuf'pr :i
ls 'kq) ,oa ekSfyd gksrh gSaA

(ii) fo'oluh;rk % vuqlaèkkudÙkkZ Lo;a dk;Z-{ks=k esa mifLFkr jgrk gS vkSj tk¡p-dk;Z ds nkSjku, ;fn lwpuk nsus
okyksa ds eu esa dksbZ lansg gS rks nwj djds, lgh-lgh lwpuk izkIr djus esa lQy jgrk gSA bruk gh ugha,
vuqlUèkkudÙkkZ dks bl ckr dk lansg gksus ij fd lalwpd tku-cw> dj xyr lwpuk,¡ ns jgk gS, og bldh
tk¡p iz'uksa dks ?kqek fQjk dj vklkuh ls dj ldrk gSA

(iii) foLr̀r lwpukvksa dh izkfIr % bl jhfr dk ,d vU; xq.k, eq[; lwpuk ds lkFk-lkFk vusd lEcfUèkr lwpukvksa
dk lgt dh izkIr gks tkuk gSA mnkgj.kkFkZ, Jfedksa dh vk;-O;; lacaèkh tk¡p djrs le;, mudh jkstxkj-

fLFkfr jgu-lgu dh n'kk,¡, mUgsa izkIr lqfoèkk,¡ vkfn ds ckjs esa vusd mi;ksxh lwpuk,¡ izkIr dh tk ldrh
gSaA

(iv) ltkrh;rk % pw¡fd bl jhfr ds varxZr lwpuk,¡ ,d gh O;fDr }kjk ,d=k dh tkrh gSa blfy;s leadksa esa
,d:irk cuh jgrh gSA



1 8 O;kolkf;d lkaf[;dh

(v) ykspnkj iz.kkyh % ;g jhfr ykspnkj gSA vuqlUèkkudÙkkZ vko';drkuqlkj iz'uksa esa FkksM+k cgqr ifjorZu djds
eupkgh lwpuk izkIr dj ldrk gSA

(vi) lkFkZdrk % bl iz.kkyh esa lwpuk nsus okyksa ls vuqlUèkkudÙkkZ O;fDrxr :i ls lEidZ djrk gS, ftlls tk¡p-

dk;Z dkQh mRlkgoèkZd jgrk gS vkSj Qyr% mldh lkFkZdrk c<+ tkrh gSA

iz.kkyh ds nks"k (Demerits of the Method)

(i) lhfer {ks=k % bl jhfr dk lcls cM+k nks"k, foLr̀r vuqlUèkku -{k=kksa ds fy;s bldk vuqi;qDr gksuk gSA

(ii) viO;; % ;g jhfr viO;;h gS D;ksafd blesa èku, le; o ifjJe vfèkd yxkuk iM+rk gSA

(iii) i{kikr % bl iz.kkyh esa vuqlaèkkudÙkkZ ds O;fDrxr iwoZxzg i{kkikr rFkk lud ds dkj.k, ifj.kkekas ds nwf"kr
gksus dh iwjh lEHkkouk cuh jgrh gSA

(iv) HkzekRed fu"d"kZ % dk;Z-{ks=k ds lhfer gksus ds dkj.k, ;g lEHko gS fd izkIr lead iwjs lexz dk lgh
izfrfufèkRo u djsa vkSj Qyr% HkzekRed fu"d"kZ izkIr gksaA

(v) vuqlUèkku dh fo"k;xr izÑfr % bl iz.kkyh dh lQyrk eq[; :i ls vuqlUèkkudÙkkZ dh cqf)erk, dk;Z-
n{krk, prqjkbZ o nwjn£'krk ij fuHkZj djrh gSA ;fn vuqlUèkkudÙkkZ esa ;s lHkh xq.k ugha gS rks fQj ifj.kkeksa
ds vlarks"ktud o vfo'oluh; gksus dh lEHkkouk c<+ tkrh gSA

jhfr ds iz;ksx lEcUèkh lkoèkkfu;k¡ (Precautions) % bl jhfr ds iz;ksx djrs le; fuEu ckrksa ij è;ku nsuk vfr
vko';d gSA

(i) vuqlaèkkudÙkkZ vuqlaèkku-dyk esa izoh.k, O;ogkj-dq'ky, ifjJeh o èkS;Zoku~ gksA

(ii) vuqlaèkkudÙkkZ ml {ks=k dh fo'ks"krkvksa, jhfr-fjoktksa rFkk Hkk"kk bR;kfn ls iwjh rjg ifjfpr gksA

(iii) iwNs tkus okys iz'u laf{kIr o lkjxfHkr gksA

(iv) vuqlUèkkudÙkkZ dks fcuk i{kikr o iwokZxzg ds, tk¡p-dk;Z djuk pkfg;sA

(v) mls bl ckr dh iqf"V dj ysuh pkfg;s fd iz'u lgh O;fDr ls iwNs x, gS vkSj og O;fDr iz'uksa dk mÙkj
nsus dh ;ksX;rk Hkh j[krk gSA

(2) vizR;{k ekSf[kd vuqlUèkku (Indirect Oral Investigation) % bl jhfr dsa vUrxZr, leL;k ls izR;{k :i ls
lEcUèk j[kus okys O;fDr;ksa ls lwpuk izkIr ugha dh tkrh cfYd leL;k ls vizR;{k :i ls lEcfUèkr O;fDr;ksa ls
ekSf[kd iwN-rkN djds lwpuk,¡ ,df=kr dh tkrh gSaA blfy;s bls ^vizR;{k vuqlUèkku* dgrs gSaA

iz.kkyh dk iz;ksx dc fd;k tk;s %-

(i) ;g jhfr ogk¡ iz;ksx dh tkrh gS tgk¡ {ks=k vR;Ur foLr̀r gksA

(ii) izR;{k :i ls lwpuk nsus okys yksxksa ls O;fDrxr lEidZ djuk lEHko u gks lds ;k vKku, #fpghurk vFkok
tku-cw>dj og O;fDr lwpuk nsus esa vleFkZ gks ;k ,sfPNd :i ls vleFkZrk izdV djsA

(iii) tc fo"k; ls lEcfUèkr O;fDr;ksa ls iz'u djuk mfpr gh u le>k tk;s, ;g bls xqIr j[kuk gks ;k muls
i{kikriw.kZ O;ogkj dh vk'kk gksA

bl jhfr dk iz;ksx vfèkdrj ljdkjh Lrj ij fu;qDr rFkk lhfer;ksaa }kjk fd;k tkrk gSA vijkèkksa dh tk¡p
iM+rky ds ekeys esa Hkh bl jhfr dk vfèkd iz;ksx fd;k tkrk gSA

iz.kkyh ds xq.k (Merits of the Method)

(i) feO;f;rk % ;g iz.kky ferO;;h gS D;ksafd blesa le;, èku, ifjJe vkfn de yxrk gSA

(ii) ljy rFkk lqfoèkktud % izR;{k O;fDrxr vuqlUèkku dh rqyuk esa ;g ,d ljy lqfoèkktud iz.kkyh gS
D;ksafd blesa dk;Z 'kh?kzrk ls gks tkrk gS vkSj vfèkd ijs'kkuh ugha mBkuh iM+rhA
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(iii) foLr̀r {ks=k % ;g iz.kkyh foLr̀r {ks=k okys bl vuqlUèkkuksa ds fy;s vfèkd mi;qDr gS tgk¡ lwpdksa ls izR;{k
lEidZ djuk lEHko u gks ;k ykHkizn u gksA

(iv) fo'ks"kKksa dh lEefr izkIr gksuk % bl iz.kkyh dk ,d egRoiw.kZ xq.k ;g gS fd vuqlUèkku-iz.kkyh ij fo'ks"kKksa
dh jk; rFkk muds lq>ko vuk;kl dh izkIr gks tkrs gSa ftlls vuqlUèkku dks izHkkoh <ax ls iwjk djus esa
lgk;rk feyrh gSA

(v) fu"i{krk % bl iz.kkyh ds vUrxZr vuqlUèkkudrkZ ds O;fDrxr i{kikr dh lEHkkouk de gksrh gSa, D;ksafd
tk¡p-dk;Z izx.kdksa dh lgk;rk ls iwjk djk;k tkrk gSA

iz.kkyh ds nks"k (Demerits of the Method)

(i) v'kq) ifj.kkeksa dh lEHkkouk % bl jhfr esa lwpuk,¡, leL;k ls ijks{k lEcUèk j[kus okys yksxksa ls izkIr dh
tkrh gSa ftlls ifj.kkeksa ds v'kq) gksus dh lEHkkouk vfèkd jgrh gSA fQj, vuqlUèkkudÙkkZ dks, izR;{k
fujh{k.k rFkk O;fDrxr lEidZ ds vHkko esa iwjh rjg ls izx.kdksa ij vkfJr gksuk iM+rk gS, ftlls ifj.kke
v'kq) gksus dh laHkkouk vkSj Hkh c<+ tkrh gSA

(ii) lkf{k;ksa ds nks"k % ftu lkf{k;ksa ls lwpuk,¡ izkIr dh tkrh gSa mudh FkksM+h lh ykijokgh ;k i{kikr o
vKkurk ds dkj.k lead nwf"kr gks tkrs gSaA fQj, lkf{k;ksa dk xyr p;u, vuqlUèkku ds ifj.kkeksa dh vkSj
Hkh v'kq) cuk nsrk gSA

jhfr ds iz;ksx lEcUèkh lkoèkkfu;k¡ (Precautions) % bl jhfr ds iz;ksx esa lEHkor% lcls vfèkd lkoèkkuh rFkk
lrdZrk cjrus dh vko';drk gksrh gSA blfy;s fuEu ckrksa dks lnSo è;ku esa j[kuk pkfg;s %-

(i) lkf{k;ksa dh ckrksa ij u rks iw.kZ fo'okl vkSj u gh vfo'okl djuk pkfg;sA

(ii) lkf{k;ksa dh la[;k i;kZIr gksuh pkfg;s vU;Fkk fu"d"kZ xyr ;k vfHkur gks ldrs gSaA

(iii) lwpkdksa dh euksòfÙk rFkk euksfoKku dk è;ku j[kuk vko';d gSA dqN yksx tUetkr t:jr ls T;knk
vk'kkoknh gksrs gSa rks dqN yksx fujk'kkoknh, ftlds fy;s igys ls gh lek;kstu dj ysuk vko';d gsA

(iv) ;g Hkh lksp ysuk pkfg;s fd lkf{k;ksa dks leL;k ls lEc) lHkh igyqvksa dk iw.kZ Kku ugha gSA ijUrq mudk
fo'okl izkIr ds fy;s mudh tkudkjh ij vuko';d lUnsg djuk Hkh Bhd ughaA

(v) lkf{k;ksa ls iwN-rkN djrs le; tk¡pdrkZ dks èkS;Z, fouezrk, prqjkbZ vkSj fu"i{krk ls dke ysuk pkfg;sA

(3) LFkkuh; L=kksrksa ls lwpuk izkIr djuk (Information through Local Sources or Correspondents) % bl jhfr
ds vUrxZr vuqlUèkkudÙkkZ }kjk fofHkUu LFkkuksa ij, LFkkuh; O;fDr fu;qDr dj fn;s tkrs gSa tks le;-le; ij
vius vuqHkoksa ds vkèkkj ij vuqekur% lwpuk;sa Hkstrs jgrs gSaA mYys[kuh; ckr ;g gS fd ;s lEoknnkrk lwpukvksa
dk ladyu vius gh rkSj-rjhdksa, #fp, fu.kZ; vkfn ds vkèkkj ij djrs gSaA blfy;s ,sls leadksa esa v'kqf);ksa dh
lEHkkouk vfèkd gksrh gSA

jhfr dk iz;ksx % bl jhfr dk iz;ksx vfèkdrj lekpkj-i=kksa, if=kdkvksa vkSj vkdk'kok.kh }kjk fd;k tkrk gSA ;g
jhfr ,sls tk¡p-fo"k;ksa ds fy;s gh vfèkd mi;qDr gS ftuesa 'kq)rk dh de vko';drk gksrh gSA

iz.kkyh ds xq.k (Merits of the Method)

(i) foLr̀r {ks=k % ;g iz.kkyh foLr̀r {ks=k ds fy;s vfèkd mi;qDr gSA

(ii) ferO;;h % ;g iz.kkyh èku, le; o ifjJe dh ǹf"V ls ferO;;h gSA

iz.kkyh ds nks"k (Demerits of the Method)

(i) 'kq)rk o ekSfydrk dh deh % bl iz.kkyh }kjk ladfyr leadksa esa 'kq)rk o ekSfydrk dh deh gksrh gS
D;ksafd ;s eq[;r;k vuqekuksa ij vkèkkfjr gksrs gSaA

(ii) ,d:irk dk vHkko % vyx-vyx lEoknnkrkvksa }kjk lwpuk ,d=k djus ds vkèkkj o rjhds fHkUu-fHkUu gksrs
gSaA QyLo:i leadksa esa ,d:irk ugha vk ikrhA
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(iii) vfHkur fu"d"kZ % lEoknnkrkvkas dh euksòfÙk;k¡ vkSj iwoZ -èkkj.kk;sa leadksa dks izHkkfor fd;s fcuk ugha jg ikrh,
ftlls fu"d"kZ vfHkur rFkk ,dkaxh gks tkrs gSaA

(iv) foyEciw.kZ jhfr % bl iz.kkyh esa foyEc vfèkd gksrk gSA dHkh-dHkh lEoknnkrkvksa }kjk lwpuk;as bruh nsj
ls Hksth tkrh gSa fd fo"k; dk egRo gh lekIr gks tkrk gSA

jhfr ds iz;ksx lEcUèkh lkoèkkfu;k¡ (Precautions)

(i) lEoknnkrkvksa dh fu;qfDr iw.kZ lrdZrk vkSj lksp-le>dj dh tkuh pkfg;sA

(ii) lEoknnkrkvksa dks viuh O;fDrxr jk; dk de-ls-de iz;ksx djuk pkfg;sA

(iii) ,d fuf'pr {ks=k esa lEoknnkrkvkas dh la[;k i;kZIr gksuh pkft;s rkfd vfHkufr;ksa dh {kfriw£r gksrh jgsA

4. lwpdksa }kjk iz'ukoyh Hkjokdj lwpuk izkIr djuk (Information through Questionnaire to be Filled in by

Informants) % ;g jhfr dks ^^Mkd-iz'ukoyh iz.kkyh** (Mailed Questionnaire Method) Hkh dgrs gSA bl jhfr
ds vUrxZr loZizFke vuqlUèkkudÙkkZ tk¡p ls lEcfUèkr iz'uksa dh ,d lwph ¼iz'ukoyh½ rS;kj djrk gSA fQj, ,d-

,d izfr lwpdksa ds ikl Mkd fHktok nh tkrh gS tks muds mÙkj Hkjdj fuf'pr frfFk rd okfil ykSVk nsrs gSaA
iz'ukoyh ds lkFk ,d vuqjksèk-i=k Hkh yxk;k tkrk gS ftlesa lwpuk ,d=k djus dk mn~ns'; crkus ds lkFk-lkFk
lwpd dks ;g Hkh vk'oklu fn;k tkrk gS mlds }kjk nh xbZ lwpuk;sa iw.kZr;k xqIr j[kh tk;saxhA

jhfr ds iz;ksx lEcUèkh lkoèkfu;k¡ (Precautions) % ;g jhfr ljy vo'; gS fdUrq bldk iz;ksx djrs le;
fHkUu-fHkUu lkoèkkfu;k¡ è;ku esa j[kuk vko';d gS %-

(i) lwpuk nsus okys O;fDr dk lg;ksx izkIr djus ds fy;s igys mls tk¡p ds mís'; vkfn ds ckjs esa Li"V
tkudkjh djk nsuh pkfg;sA

(ii) iz'ukoyh esa fuEufyf[kr xq.k gksus pkfg;sa % (a) iz'u eèkqj Hkk"kk gksa, (b) iz'u, ljy, Li"V rFkk NksVs gksa,
(c) iz'u nks vFkhZ ugha gksus pkfg;sa, (d) iz'uksa dh la[;k de gks, (e) iz'uksa dh jpuk bl izdkj gksuh pkfg;s
fd mudk mÙkj ^gk¡* ;k ^ugha* esa fn;k tk lds, (f) iz'u ,sls gks fd ftudh xyr lR;rk dh vkM+h-tk¡p ;k
izfr-tk¡p gks lds, (g) iz'u, 'kadk ;k fojksèk mRiUu djus okys u gksa vFkkZr~ muls lwpuk nsus okys O;fDr dh
ekufld, èkk£ed, lkEiznkf;d rFkk lkekftd Hkkoukvksa dks Bsl u igq¡prh gksA

(iii) izcUèk bl izdkj dk gks fd lwpuk;as 'kh?kz ls 'kh?kz izkIr gks tk;saA

(iv) lwpdksa us iz'uksa dk mÙkj fcuk fdlh i{kikr ;k iwokZxzg ds fn;k gS, bldh izfrn'kZ-tk¡p djk ysuk lnSo
fgrdj gksxkA

iz.kkyh ds xq.k (Merits of the Method)

(i) ekSfydrk % bl jhfr esa izkIr lwpuk;sa ekSfyd rFkk fo'oluh; gksrh gS D;ksafd lwpuk;sa Lo;a lwpdksa }kjk
miyCèk djk;h tkrh gSaA

(ii) ferO;f;rk % ;g ,d ferO;;h jhfr gS D;ksafd blesa ifjJe, le; o èku de [kpZ gksrk gSA

(iii) foLr̀r {ks=k % ;g jhfr foLr̀r {ks=k ds vuqlUèkkuksa ds fy;s vfèkd mi;qDr gSA

iz.kkyh ds nks"k (Demerits of the Method)

(i) lhfer O;kfIr % ;g jhfr dsoy f'kf{kr lekt ds fy;s mi;qDr gSA pw¡fd vf'kf{kr O;fDr;ksa ls bl jhfr }kjk
lwpuk;sa izkIr ugha dh tk ldrhA Qyr% lhfer O;kfIr (Limited Coverage) bl jhfr dk izeq[k nks"k gSA

(ii) vi;kZIr rFkk viw.kZ lwpuk % ;g izk;% ns[kus esa vk;k gS fd lwpd vfèkdrj iz'ukofy;k¡ okfil gh ugha
HkstrsA fQj, dqN iz'ukofy;k¡ vèkwjh izkIr gksrh gSa D;ksafd lwpdksa dh mnklhurk, vkyX; ;k 'kadk ds dkj.k



leadksa dk ladyu] vFkZ] izdkj] laxzg 2 1

vusd iz'ukas ds mÙkj Hkjs gh ugha tkrs vFkok vLi"V o vckèkxE; <ax ls fn;s tkrs gSaA Lej.k jgs, vèkwjh
lwpuk;sa vfHkufr rFkk foHkzekas dks tUe nsrh gSa ftlls ifj.kke HkzekRed fudyrs gSaA

(iii) fo'oluh;rk dh deh % bl jhfr }kjk izkIr lead dbZ dkj.kksa ls de fo'oluh; gksrs gSaA izFke, dbZ ckj
lwpd tkucw>dj lgh ckr fNik ysrs gSa vkSj xyr lwpuk Hkj nsrs gSaA f}rh;, ;fn iz'ukoyh lkoèkkuh ls
rS;kj ugha dh xbZ gS vkSj iwNs x;s iz'u vLi"V o nks-vFkhZ gSa rks izkIr lwpukvksa ds nwf"kr gksus dh iwjh
lEHkkouk jgrh gSA

(iv) izfr-tk¡p dk vHkko % bl jhfr esa iz'ukoyh Lo;a lwpdksa }kjk Hkjh tkrh gSaA vr% fn;s x;s mÙkjksa dh izfr-

tk¡p (Cross Checking) gsrq, vuqiwjd iz'u iwNs tkus dh xq¡tkb'k cgqr de gksrh gSA fQj, lwpuk nsus okys
O;fDr ds eu esa ;fn fdlh iz'u-fo'ks"k ds ckjs eas lUnsg gS rks mlds lekèkku dk dksbZ volj ugha gksrk vkSj
QyLo:i lwpuk;sa xyr rFkk vèkwjh izkIr gksrh gSaA

(v) vO;kogkfjdrk % ;g jhfr vO;kogkfjd Hkh gS D;kasfd vfèkdka'kr lwpd vius dqN O;fDrxr ekeyksa, tSls
vk;, lEifÙk, vknrsa, ifjokj vkfn ds ckjs esa fyf[kr :i ls lwpuk nsus ds fy;s rS;kj ugha gksrsA

5. izx.kdksa }kjk vuqlwfp;ka fHktokuk (Schedules Sent Through Enumerators) % lwpdksa }kjk iz'ukoyh Hkjokus
esa vusd dfBukb;k¡ gSa vkSj izkIr lwpuk;sa Hkh i;kZIr, viw.kZ, vèkqjh o v'kq) gksrh gSaA bu dfBukb;ksa dks nwj djus
ds fy;s ;g jhfr viukbZ tkrh gSA bl jhfr ds vuqlkj fu;qDr fd;s x;s izx.kd, vius-vius {ks=k esa vuqlwfp;k¡
ysdj ?kj-?kj tkrs gSa vkSj lwpdksa ls O;fDrxr :i ls iz'u iwNdj, muds mÙkj ntZ dj ysrs gSaA bl izdkj bl
jhfr esa vkSj igyh okyh jhfr esa tgk¡ FkksM+h-lh lekurk gSA ¼nksuksa jhfr;ksa esa iz'uksa ds mÙkj Lo;a lwpdksa ls fy;s
tkrs gSa, vU; O;fDr;ksa ;k lkf{k;ksa ls ugha½, ogk¡ bu nksuksa esa vkèkkjHkwr vUrj ;g gS fd igyh jhfr esa iz'ukoyh
lwpd ds ikl Mkd ls Hksth tkrh gS vkSj lwpd Lo;a mls Hkjdj Mkd ls gh okfil Hkst nsrk gSA blds foijhr
bl jhfr esa rS;kj dh x;h vuqlwph dks lapdkas ds ikl izx.kd Lo;a ys tkrk gS vkSj muls iz'uksa ds mÙkj iwN dj
mUgsa vuqlwph ls Lo;a Hkjrk gSA

jhfr ds iz;ksx lEcUèkh lkoèkkfu;k¡ (Precautions) % bl iz.kkyh dk iz;ksx djrs le; fuEufyf[kr ckrksa ij è;ku
nsuk vko';d gS %-

(i) iz'ukoyh-lEcUèkh lHkh vko';d ckrksa, ftudk o.kZu blls igys okyh iz.kkyh esa fd;k x;k gS, dk vuqlwph
rS;kj djrs le; Hkh ikyu fd;k tkuk pkfg;sA

(ii) bl jhfr dh lEiw.kZ izx.kdksa ds lgh p;u vkSj mudh ;ksX;rk ij fuHkZj djrh gSA vr% izx.kdksa dh fu;qfDr
djrs le; bl ckr dk è;ku j[kuk pkfg;s fd os — ¼d½ cqf+)eku, fuiq.k, èkS;Zoku, bZekunku, ifjJeh rFkk
O;ogkj-dq'ky gksa, ¼[k½ Hkyh-Hkk¡fr izf'kf{kr gksa, ¼x½ i{kikr dh Hkkouk ls vNwrs gksa, ¼?k½ vuqlaèkku-dk;Z esa
#fp j[krs gks rFkk ¼M½ ml {ks=k dh Hkk"kk, ijEijkvksa, jhfr-fjoktksa o ifjfLFkfr;ksa ls Hkyh-Hkk¡fr ifjfpr gksaA

(iii) izx.kdksa ds fy;s izf'k{k.k dh iwoZ O;oLFkk djuh pkfg;s ftlls fd os vuqlwph Hkjus esa fuiq.k gks tk;sa vkSj
lEHkkfor dfBukb;ksa dk mUgsa Kku gks ldsA

(iv) izx.kdksa ds fy;s izf'k{k.k dh iwoZ O;oLFkk djuh pkfg;s ftlls fd os vuqlwph Hkjus esa fuiq.kZ gks tk;sa vkSj
lEHkkfor dfBukb;ksa dk mUgsa Kku gks ldsA

jhfr dk iz;ksx % bl jhfr dk iz;ksx izk;% cM+s O;kikj x̀gksa , lkoZtfud miØeksa, 'kksèk-laLFkkvksa, ljdkjh rFkk xSj
ljdkjh laLFkkvksa }kjk fd;k tkrk gSA Hkkjr esa ,d vR;Ur egÙoiw.kZ leL;k, tux.kuk vuqlUèkku blh iz.kkyh
}kjk fd;k tkrk gSA

iz.kkyh ds xq.k (Merits of the Method)

(i) foLr̀r {ks=k % ;g iz.kkyh foLr̀r {ks=k okys vuqlUèkkuksa ds fy;s lokZfèkd mi;qDr gSA

(ii) 'kq)rk % bl jhfr }kjk izkIr lwpukvksa esa 'kq)rk gksrh gS D;kasfd vuqlUèkku-dk;Z ;ksX;, izf'kf{kr rFkk vuqHkoh
izx.kdksa }kjk fd;k tkrk gSA
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(iii) fo'oluh;rk % bl jhfr ds vUrxZr izx.kdksa dk lwpdksa ls O;fDrxr lEidZ gksus ds dkj.k izkIr lwpuk;sa
vR;fèkd fo'oluh; gksrh gSaA

(iv) fu"i{krk % bl iz.kkyh esa O;fDrxr i{kikr dh lEHkkouk cgqr de gksrh gSA

(v) vlhfer O;kfIr % bl jhfr dh O;kfIr dkQh foLr̀r gS D;ksafd ^Mkd iz'ukoyh iz.kkyh* ds foijhr bl jhfr
dk iz;ksx vf'kf{kr lwpdksa okys {ks=kksa ds fy;s Hkh vklkuh ls fd;k tk ldrk gSA

iz.kkyh ds nks"k (Demerits of the Methods)

(i) egaxh iz.kkyh % ;g ,d eagxh iz.kkyh gS ftlls le; rFkk èku dkQh [kpZ gksrk gSA blfy;s bl jhfr dk
iz;ksx i;kZIr foÙkh; lkèkuksa okyh laLFkk;sa ;k fQj ljdkj gh dj ldrh gSA

(ii) tfVyrk % ;g vuqlUèkku dh ,d tfVy jhfr gSA fo'ks"k :i ls ;ksX; izx.kdksa dk p;u, mudh izf'k{k.k-
O;oLFkk o muds dk;Z dk fujh{k.k vkfn ljy dk;Z ugha gSA

(iii) LokHkkfod vfHkufr % izx.kdksa ds O;fDrRo esa tUenkrk vUrj gksus ds dkj.k, muds }kjk ladfyr lwpukvksa
esa Hkh vUrj ;k fopj.k dk gksuk LokHkkfod gS, ftlls ifj.kke lgh ugha fudyrsA

mi;qDr jhfr dk pquko % mi;qZDr lHkh iz.kkfy;k¡ viuh-viuh ǹf"V ls mfpr gSa vkSj izR;sd iz.kkyh ds vius ykHk
o nks"k gSaA gk¡ dguk fd blesa ls dkSu lh iz.kkyh vfèkd mfpr gS vR;Ur dfBu gS D;ksafd ,d mi;qDr jhfr dk
pquko dkQh gn rd (i) vuqlaèkku dh izÑfr vFkkZr~ leL;k ds Lo:i] (ii) mís'; ,oa {ks=k, (iii) vk£Fkd lkèku,

(iv) vHkh"V 'kq)rk dh ek=kk rFkk (v) miyCèk le; ij fuHkZj djrk gSA blfy;s vyx-vyx izdkj dh leL;kvksa
ds fy;s vyx-vyx jhfr;k¡ gh mi;qDr gks ldrh gSaA

vuqlwph rFkk iz'ukoyh
(Schedule and Questionnaire)

izkFkfed izÑfr ds vuqlUèkkuksa eas vko';d lwpuk;sa vuqlwfp;k¡ Hkjokdj izkIr dh tkrh gSaA ;|fi vuqlwph rFkk iz'ukoyh
esa vUrj gSa, fdUrq O;ogkj esa nksuksa dk ,d gh vFkZ fy;k tkrk gSA iz'ukoyh ,d ,slk QkeZ ;k izi=k gS ftlesa vuqlUèkku
fo"k; ls lEcfUèkr vHkh"V rFkk foLr̀r tkudkjh izkIr djus gsrq iz'uksa dk Øekuqlkj rFkk izkFkfedrkuqlkj C;kSjk gksrk
gS ftldk mÙkj lwpdksa }kjk fn;k x;k gSA

mÙke iz'ukoyh ds xq.k
(Essentials of a Good Questionnaire)

lkaf[;dh vuqlaèkku dh lQyrk eq[; :i ls iz'ukoyh dh mÙkerk ij fuHkZj djrh gSA vr% bl ǹf"V ls ,d iz'ukoyh
dh jpuk djrs le; fuEu ckrksa dks fo'ks"k :i ls è;ku esa j[kuk pkfg;s %-

(1) de iz'u (Less Questions) % tgk¡ rd laHko gks lds iz'uksa dh la[;k de j[kuh pkfg;sA iz'uksa dh vkn'kZ 15

ls 20 ekuh tkrh gSA gk¡ ! iz'u brus de Hkh ugha gksus pkfg;as fd i;kZIr lwpuk dh izkIr u gks lds vkSj mudh
la[;k bruh vfèkd Hkh ugha gksuh pkfg;s fd lwpd dks ?kcjkgV eglwl gksA

(2) mfpr de (Logical Sequence) % iz'uksa dks muds egRo ;k izkFkfedrk ds Øe esa j[kuk pkfg;s vkSj ijLij
lEcfUèkr iz'uksa dks vkxs ;k ihNs u nsdj, ,d-gh LFkku ij Øec) fd;k tkuk pkfg,A

(3) ljyrk o Li"Vrk (Simplicity and Clarity) % iz'u ljy o Li"V gksus pkfg,¡ vkSj os yEcs, tfVy rFkk nks-vFkks±
okys ugha gksus pkfg,¡A fQj, vfuf'prrk mRiUu djus okys 'kCn tSls ̂ 'kk;n*, ̂vDlj*, ̂dHkh-dHkh* vkfn dk iz;ksx
dnkfi ugha djuk pkfg;sA

(4) laf{kIrrk (Conciseness or Concision) % iz'u ,sls gksus pkfg,¡ ftudk mÙkj ^gk* ;k ^ugha* esa fn;k tk ldsA

(5) f'k"V 'kSyh (Courteous Style) % iz'uksa dh Hkk"kk rFkk 'kSyh eèkqj o lEekutud gksuh pkfg;sA vlEekutud
'kCnksa tSls, ^pijklh*, ^ukSdj* vkfn dk iz;ksx ugha djuk pkfg;sA
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(6) vkifÙktud ;k o£tr iz'u (Undesirable Questions) % ,sls iz'u dHkh ugha iwNus pkfg;sa tks lwpdksa ds
vkRelEeku vkSj mudh èkk£ed o lkekftd Hkkoukvksa dks Bsl igqapkrs gksa, vFkok muls lwpuk nsus okyksa ds eu
esa 'kadk, mÙkstuk ;k fojksèk mRiUu gksrk gksA

(7) iz'uksa ds Lo:i (Types of Questions) % jkcVZ oSysl ,oa ,MoMZ foysV ds vuqlkj iz'uksa dk Lo:i fuEu gks
ldrk gS %-

¼v½ cUn iz'u (Shut Questions) % ,sls iz'uksa ds lEHkkO; mÙkj, vuqlUèkkudÙkkZ }kjk Lo;a lq>k;s tkrs gSa vkSj
lwpd dks muesa ls dsoy ,d dks fVd (ü) djuk gksrk gSA cUn iz'u Hkh dbZ izdkj ds gks ldrs gSa %-

(i) ljy fodYi okys iz'u tSls, gk¡ ;k ugha

(ii) f=kfodYi okys iz'u tSls, gk¡, ugha, dqN ugha dg ldrk

(iii) cgq-fodYi okys iz'u tSls D;k vki èkweziku djrs gSa \ gk¡, ugha, dHkh-dHkh, dHkh-dHkkj

¼[k½ [kqys iz'u (Open Questions) % ;s ,sls iz'u gksrs gSa ftudk mÙkj lwpd dks Lo;a vius 'kCnksa esa nsuk gksrk
gSA bu iz'uksa dks mís'; lwpd ds O;fDrxr fopkj tkuuk gS vkSj blfy;s mls mÙkj ds :i esa dksbZ fodYi
ugha crk;k tkrkA [kqys iz'uksa dk iz;ksx de-ls-de djuk pkfg;s D;ksafd cgqr de yksx budk mÙkj ns ikrs
gSaA mnkgj.kkFkZ — vki dh jk; esa cjkstxkjh dks de djus ds D;k mik; fd;s tkus pkfg,¡ \ eg¡xkbZ fdl
izdkj jksdh tk ldrh gS \

¼l½ fof'k"V lwpuk nsus okys iz'u (Specific Informations Questions) % ;s og iz'u gksrs gSa ftudk mís';
lwpdksa ls fof'k"V tkudkjh izkIr djuk gSA mnkgj.kkFkZ, vkidh vk; fdruh gS \ vkidk 'kSf{kd Lrj D;k
gS \ vkids cPps fdrus gSa \

(8) lwpuk iz'uksa ls cpuk (To avoid leading questions) % mnkgj.k ds rkSj ij ^vki ikS.Ml ikmMj gh D;ksa
bLrseky gksuk pkfg;s ftuls mÙkjksa dh lR;rk dh ijLij tk¡p dh tk ldsA

(9) Økl-tk¡p (Cross Check) % 'kq)rk ds mPp-Lrj dks cuk;s j[kus dh ǹf"V ls iz'ukoyh esa dqN iz'uksa dk Hkh
lekos'k gksuk pkfg;s ftuls mÙkjksa dh lR;rk dh ijLij tk¡p dh tk ldsA

(10) iwoZ ijh{k.k o la'kksèku (Pre-testing and Rectification) % tc iz'ukoyh rS;kj gks tk;s rks vuqlaèkku dk;Z
izkjEHk djus ls iwoZ mldk dqN yksxksa ij ijh{k.k dj ysuk pkfg;sA iz'ukoyh dk iwoZ-ijh{k.k ,d ykHkizn fØ;k
gS D;ksafd blls iz'ukoyh ds nks"k vkSj iz'uksa lEcUèkh dfBukb;ksa dk igys ls gh Kku gks tkrk gSA

(11) funsZ'k o fVIi.kh (Instructions and Footnote) % iz'ukoyh esa lwpd ds fy;s vko';drkuqlkj funsZ'k ns nsus
pkfg;saA tSls, iz'ukoyh dc dgk¡, vkSj fdl irs ij ykSVkuh gSA blds vykok ;fn fdlh iz'u esa O;k[;k dh
vko';drk gS rks mldh fpfUgr djds mldh fVIi.kh QqVuksV ds :i esa dj nsuh pkfg;sA

(12) O;k[;k-i=k ;k fuosnu i=k (Covering Letter) % tk¡p ds vk;kstdksa dh rjQ ls iz'ukoyh ds lkFk ,d izi=k
yxk gksuk pkfg, ftlesa fuEu ckrsa 'kkfey gksa — (i) viuk ifjp; rFkk vuqlUèkku dk mís';, (ii) lwpdksa dks bl
ckr dk vk'oklu fd mudh lwpukvksa dks xqIr j[kk tk;sxk vkSj u gh nq#i;ksx fd;k tk;sxk, (iii) Mkd iz'ukoyh
jhfr dh fLFkfr esa irk fy[kk fyQkQk layXu gksuk pkfg;s, (iv) 'kh?kz rFkk lgh mÙkjksa ds fy;s, lwpdksa dks migkj-

dwiUl vkfn ds :i esa izksRlkgu nsus dh O;oLFkk gksuh pkfg,, (v) bPNqd lwpdksa dks ;fn os ek¡x, rks tk¡p fjiksVZ
dh ,d dkih nsus dk vk'oklu Hkh gksuk pkfg;sA

iz'ukoyh dk uewuk
(Model)

lqij cktkj ls oLrqvksa dks [kjhnus lEcUèkh ^^xzkgdksa dh ilUn** dk losZ{k.k djus ds fy;s ,d mi;qDr iz'ukoyh dk
mnkgj.k fuEu gSa %-
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lqij cktkj lEcUèkh xzkgdksa dh ilUn
uksV % Ñi;k uhps fn;s oxZ esa vko';d lwpuk;sa Hkfj;s vkSj vius mÙkj dks ^lgh* dk fu'kku yxkdj izdV dhft,A

I lkekU;

1. uke ............ 3. vk;q ............

2. irk ............ 4. fyax ----- L=kh  iq#"k 

5. O;olk; * ukSdjh  O;kikj  vU; 

6. ekfld vk; 7. ifjokj dh lnL;-la[;k

100 ls 500 rd 1 ls 3 rd

500 ls 1000 rd 4-6 rd

1000 ls Åij 7 ls Åij

II fof'k"V

1. vki lqij cktkj D;ksa tkrs gSa \

(i) ?kj ds fudV gSA gk¡  ugha 

(ii) ?kj ds jkLrs esa iM+rk gSA gk¡  ugha 

2.  lqij cktkj dh izkFkfedrk nsus dk D;k dkj.k gS \

(i) lHkh oLrqvksa dh ,d LFkku ij iwfrZ gksuk gk¡  ugha 

(ii) eky dh vPNh fdLe gk¡  ugha 

(iii) vfèkd vPNs fMtkbu gk¡  ugha 

(iv) mfpr o fuf'pr ewY; gk¡  ugha 

3. D;k vki lHkh oLrq;sa lqij cktkj ls [kjhnrs gSa \ gk¡  ugha 

4. vki ,d eghusa eas fdruh ckj lqij cktkj tkrs gSa \

1 ls 6 fnu 6 ls 10 fnu 19 ls Åij 

5. ogk¡ ds ^lsYleSu* dk O;ogkj vki dks dSlk yxrk gS \

(i) fouez (iv) :[kkiu

(ii) lgk;rk'khy (v) vlg;ksxh

(iii) dq'ky (vi) vdq'ky

6. oLrq;sa izkIr djus esa dksbZ dfBukbZ rks ugha gksrh \ gk¡  ugha 

7. D;k vki iq#"k lsYleSu dh ctk; efgyk lsYleSu ilUn djrs gSa \ gk¡  ugha 

f}rh;d lkexzh % lzksr vkSj mldk iz;ksx
(Secondary Data : Sources and its Uses)

bl rF; dks Åij Li"V fd;k tk pqdk gS fd f}rh;d lead ds lead gksrs gSa tks igys ls gh fdlh vU; O;fDr ;k
laLFkk }kjk ,df=kr fd;s x;s gksrs gSaA ,e. ,l. Cys;j ds vuqlkj, f}rh;d lead os gSa tks igys ls gh vfLrRo esa gSa
vkSj tks orZeku iz'uksa ds mÙkj ds fy, u gksdj, cfYd fdlh nwljs mís'; ds fy, ,d=k fd;s x;s gSaA** bl izdkj Li"V
gS fd f}rh;d lkexzh dk ladyu ugha fd;k tkrk cfYd mldks ̂m)̀r* djds mldk dsoy vius mís'; gsrq iz;ksx fd;k
tkrk gSA
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f}rh;d leadksa ds lzksr
(Sources of Secondary Data)

f}rh;d leadkas ds fuEu nks L=kksr gks ldrs gSa %-

(1) izdkf'kr L=kksr (Published Sources) % izk;% ns[kus esa vkrk gS fd fofHkUu fo"k;ksa ij ljdkjh o xSj-ljdkjh
laLFkk,¡ vFkok O;fDr, izkFkfed vuqlUèkku }kjk izkIr leadksa dks le;-le; ij izdkf'kr djrs jgrs gSa ftudk
iz;ksx izk;% vU; yksxksa }kjk f}rh;d lkexzh ds :i esa fd;k tkrk gSA izdkf'kr leadkas ds L=kksr bl izdkj gSa %-

(i) vUrjkZ"Vªh; izdk'ku % fons'kh ljdkjksa rFkk vUrjkZ"Vªh; laLFkkvksa }kjk izdkf'kr lead tSls U.N. Statistical

Year Book, Demographic Year Book; Annual Reports of I.M.F., I.L.O., I.B.R.D. etc.

(ii) ljdkjh izdk'ku % dsUnzh; rFkk jkT; ljdkjksa }kjk Hkh fofHkUu fo"k;ksa ls lEcfUèkr leadksa dk izdk'ku fd;k
tkrk gS vkSj bu leadkas esa fo'oluh;rk dh ek=kk Hkh vfèkd gksrh gSA mnkgj.kkFkZ, Five Year Plans (Draft

and Progress Reports), R.B.I. Bulletin, Economic Survey (Annual); Census Reports etc.

(iii) v)Z-ljdkjh izdk'ku % v)Z-ljdkjh laLFkk,¡ tSls uxjh-fuxe, uxj ikfydk,¡, ftyk ifj"knsa, iapk;rksa
vkfn ds }kjk Hkh fofHkUu leL;kvksa ¼tUe Lej.k o LokLF; vkfn½ lEcUèkh leadksa dks izdk'ku fd;k tkrk
gSA

(iv) vk;ksxksa o lfefr;ksa ds izfrosnu % ljdkj }kjk le;-le; ij fu;qDr fd;s x;s vk;ksxksa o lfefr;ksa dh
fjiksVks± dk Hkh izdk'ku fd;k tkrk gSA mnkgj.kkFkZ — foÙk-vk;ksx, ,dkfèkdkj vk;ksx, xksjokyk desVh, >k
desVh, vysDtsUMj lfefr, gtkjh lfefr fjiksVZ vkfnA

(v) vuqlUèku o 'kksèk laLFkkvksa ds izdk'ku % vusd 'kksèk laLFkk;sa le;-le; ij vius 'kksèk-ifj.kkeksa dks
izdkf'kr djrh jgrh gSaA mnkgj.kkFkZ — Hkkjrh; lkaf[;dh vuqlUèkku (I.S.I.), jk"Vªh; izfrn'kZ tk¡p laxBu
(N.S.S.O), O;ogkfjd vk£Fkd 'kksèk dh jk"Vªh; ifj"kn (NCAER) bR;kfnA

(vi) O;kikfjd o foÙkh; laLFkkvksa ds izdk'ku % O;kikfjd-foÙkh; laLFkk,¡ rFkk O;kolkf;d ifj"knksa tSls FICCI,

Trade Unions, Ahmedabad Mill Owners Association, Bank Bodies, Institute of Charted Account-

ants; Stock Exchanges, dqN egRoiw.kZ fo"k;ksa ds izfrosnu rFkk lead izdkf'kr djrh gSaA

(vii) lekpkj i=k rFkk if=kdk,¡ % blds vykok lekpkj-i=k, lkef;d if=kdk,¡, eSxthUl vkfn tSls (Economic

Times, Eastern Economists, The Financial Express, Indian Journal of Economics, Capital, Com-

merce) vkfn }kjk Hkh orZeku vk£Fkd-lkekftd fo"k;ksa ij egRoiw.kZ lead izdkf'kr fd;s tkrs gSaA

(2) vizdkf'kr L=kksr (Unpublished Sources) % dqN ,slh lkaf[;dh lkexzh Hkh gksrh gS ftldk fofèkor izdk'ku rks
ugha gks ikrk ijUrq fQj Hkh og dkQh mi;ksxh gksrh gS vkSj mldk f}rh;d lkexzh ds :i esa iz;ksx fd;k tkrk
gSA tSls izkè;kidksa }kjk fd;s x;s 'kksèk-dk;Z, dkfytksa ds fjdkMZ vkfnA

f}rh;d leadkas dk iz;ksx djrs le; lkoèkkfu;k¡
(Precautions in the Use of Secondary Data)

f}rh;d leadksa dh eq[; leL;k muds ladyu dh u gksdj, muds lgh vkSj la'kksfèkr :i esa iz;ksx djus dh gksrh gSA
blesa ;g dHkh ugha Hkwyuk pkfg;s fd nwljs yksxksa }kjk ladfyr leadksa esa =kqfV;ksa rFkk lhek,¡ gks ldrh gSaA ,sls leadkas
dh vkykspukRed tk¡p ,oa foLr̀r laiknu fd;s fcuk , mudk iz;ksx djuk lnSo [krjukd gksrk gSA vr% f}rh;d leadksa
dk iz;ksx djus ls iwoZ vuqlUèkkudÙkkZ dks bl ckr dh iwjh tk¡p dj ysuh pkfg;s fd miyCèk lead orZEkku mís'; ds
fy;s (i) fo'olhu;rk, (ii) vuqdwyrk rFkk (ii) i;kZIrrk dk xq.k j[krs gSa vFkok ughaA

lkoèkkfu;k¡ (Precautions) % f}rh;d leadksa dk iz;ksx djus ls iwoZ muds ckjs esa fuEu rF;ksa dh tk¡p-iM+rky vo';
dj ysuh pkfg;s %-

(1) fiNys vuqlUèkkudÙkkZ dh ;ksX;rk % loZizFke ;g irk yxkuk pkfg, fd lkexzh dk ladyudÙkkZ D;k vuqHkoh,
;ksX;, bZekunkj o fu"i{k O;fDr FkkA ;fn mÙkj ^gk¡* esa gS rks mldk iz;ksx djuk pkfg;s vU;Fkk ughaA
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(2) mís'; o {ks=k % nwljk mu leadksa ds vuqlUèkku dk mís'; o {ks=k D;k Fkk \ ;fn orZeku vkSj fiNys vuqlUèkku
ds mís'; o {ks=k esa dkQh gn rd lekurk gS rks leadksa dks iz;ksx djuk pkfg;s vU;Fkk ughaA

(3) lead ladyu dh jhfr % bl ckr dh tk¡p djuk fd lead ladyu dh tks jhfr igys viukbZ x;k Fkh, (i) og
dgk¡ rd mi;qDr Fkh, (ii) vkSj orZeku iz;ksx ds fy;s dgk¡ rd mi;qDr rFkk fo'oluh; gSA lkFk gh, ;fn izfrn'kZ
vuqlUèkku fd;k x;k Fkk rks D;k izfrn'kZ, ;Fks"V Fkk ;k vi;kZIr FkkA

(4) bdkbZ dh mfpr ifjHkk"kk % f}rh;d lkexzh ds iz;qDrdÙkkZ dks bu ckr dh Hkh tk¡p dj ysuh pkfg, fd iwoZ-
vuqlaèkku dh bdkb;k¡, vFkZ, ifjHkk"kk o le:irk dh ǹf"V ls orZEkku -iz;ksx ds vuqdwy gS ;k ughaA

(5) vuqlaèkku dk le; o ifjfLFkfr;k¡ % bl ckr dh Hkh tk¡p dj ysuh pkfg,, fd miyCèk lead fdl dky o le;
eas rFkk ^fdu* ifjfLFkfr;ksa esa ladfyr fd;s x;s FksA Lej.k jgs, eUnh dky eas ifjorZu gksus ij leadksa dh
mikns;rk de gks tkrh gSA vr% muesa mfpr la'kksèku djds gh mudk iz;ksx fd;k tkuk pkfg;sA

(6) 'kq)rk dh ek=kk dk Lrj % bl lEcUèk esa ,d lkoèkkuh ;g Hkh t:jh gS fd miyCèk lkexzh esa fiNys
vuqlUèkkudÙkkZ }kjk 'kq)rk dk Lrj D;k j[kk x;k Fkk \ 'kq)rk dh ek=kk de gksus ij lead vfo'oluh; gks tkrs
gSa vkSj mudk iz;ksx dnkfi ugha djuk pkfg,A

(7) rqyuk o tk¡p % vuqlUèkkudÙkkZ }kjk leadkas dh ijh{kkRed-tk¡p vo'; dh tkuh pkfg;s blds nks rjhds gks ldrs
gSaA izFke, miyCèk leadksa esa ls dqN dh ijh{kkRed-tk¡p djds mudh fo'oluh;rk dk irk yxk;k tk,A f}rh;,

;fn orZeku leL;k ¼mís';½ ls lEcfUèkr lead, vius L=kksrksa ls miyCèk gS, rks mudh ijLij rqyuk }kjk 'kq)rk
dh tk¡p dj ysuh pkfg;sA ;fn muesa dkQh vUrj gS rks ,slh n'kk esa u;s fljs ls Lo;a vuqlUèkku djuk vPNk
gksxk, ctk; blds fd f}rh;d lkexzh ij Hkjkslk fd;k tk;sA

leadksa dk lEiknu
(Editing of Data)

leadkas ds ladyu ds i'pkr mudk Bhd <ax ls lEiknu vR;Ur vko';d gSA lEiknu dk eq[; mís'; =kqfV;ksa dk
la'kksèku djuk gSA lEiknu dk dke Bhd :i ls djus ds fy;s cgqr vuqHko dh vko';drk gS vU;Fkk leadksa dk laxzg
djus esa dh xbZ esgur csdkj fl) gks ldrh gSA

izkFkfed lkexzh dk lEiknu

(Editing or Primary Data)

izkFkfed lkexzh dk lEiknu djrs le; fuEufyf[kr ckrksa ij è;ku nsuk pkfg;sA

(i) lead iw.kZ gksus pkfg;sA

(ii) leadksa esa lkeatL; gksuk pkfg;sA

(iii) lead 'kq) gksus pkfg;sA

(iv) leadksa esa ltkrh;rk gksuh pkfg;sA

(1) iw.kZrk dh tk¡p (Editing for Completeness) % lEiknd dks ns[kuk pkfg;s fd iz'ukofy;k¡ rFkk vuqlwfp;k¡ lc
izdkj ls iw.kZ gksa vFkkZr izR;sd iz'u dk mÙkj fn;k x;k gksA ;fn dqN egRoiw.kZ iz'uksa dk mÙkj izkIr ugha gqvk
gS rks lwpdksa ls lEidZ LFkkfir djds vuqlwfp;ksa dks iw.kZ dj ysuk pkfg;sA lEHkor% Hkjld iz;Ru ds ckn Hkh dqN
iz'uksa dk lgh mÙkj u feyk gks( ,slh n'kk esa ml iz'ukoyh dks NksM+ nsuk pkfg;sA

(2) laxfr dh tk¡p (Editing for Consistency) % lEiknu djrs le; ;g ns[kuk pkfg;s fd iz'uksa ds mÙkj ijLij
fojksèkh rks ugha gSaA ;fn mÙkj ijLij fojksèkh gksa rks ml iz'ukoyh dk nqckjk ns[kuk vFkok tgk¡ lEHko gks lwpuk
nsus okys ls lEidZ djds mlls lgh mÙkj izkIr djus dk iz;Ru djuk pkfg;sA
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(3) 'kq)rk dh tk¡p (Editing for Accuracy) % fu"d"kks± dh fo'oluh;rk lwpuk dh 'kq)rk ij fuHkZj djrh gSA ;fn
lwpuk gh xyr gS rks fu"d"kZ Hkh xyr gksxsa blfy;s lEiknd dks ;g ns[kuk vko';d gS fd lwpuk gj izdkj ls
lgh gSA ;fn v'kq)rk xf.kr lEcUèkh gS rks mldk vklkuh ls irk yxk;k tk ldrk gS vkSj mldks lgh fd;k
tk ldrk gSA ;fn lwpuk gh v'kq) gS tSls vk;q ds ckjs esa xyr lwpuk rks bl xyrh dk irk yxkuk o lgh
djuk cgqr dfBu gksxkA

(4) ,d:irk dh tk¡p (Editing for Uniformity) : lEiknd dks ,d:irk ds fy;s lkjs iz'uksa dh tk¡p djuh
pkfg;sA izk;% iz'ukoyh esa fn;s x;s mÙkjksa esa ,d:irk dk vHkko gksrk gSA mnkgj.kkFkZ] vk; lEcU/kh lwpuk foÙkh;
o"kZ ds LFkku ij ^dyS.Mj o"kZ* ;k ^lEor o"kZ* ds vk/kkj ij nh tk ldrh gSA ,slh ifjfLFkfr esa ;fn ,d:irk
cuk;s j[kus ds fy;s leadksa dk lEiknu u fd;k tk;s rks izkIr ifj.kke Hkzke ¼Hkzked½ gksaxsA

f}rh;d leadksa ds iz;ksx esa lkoèkkfu;k¡
(Precautions in the Use of Secondary Data)

D;ksafd f}rh;d lead vU; O;fDr;ksa }kjk ladfyr gksrs gSa blfy;s ;g vko';d gS fd iz;ksx djus ls igys mudh Hkyh-
Hkk¡fr tk¡p dj yh tk;sA okLro esa muds iz;ksx esa cgqr gh lkoèkkuh ls dke ysuk pkfg;sA bl lEcUèk esa izks. ckmys dk
dFku mYys[kuh; gS % ^^izdkf'kr leadksa dks fcuk mudk vFkZ o lhek;sa tkus tSls dk rSlk Lohdkj dj ysuk [krjs ls
[kkyh ugha gSA** ,sls lead dbZ dkj.kksa ls v'kq) gks ldrs gSa, tSls i{kikriw.kZ vi;kZIr U;kn'kZ dk iz;ksx djrs le;
vuqlaèkkudrkZ dh fuEufyf[kr ckrsa è;ku esa j[kuh pkfg,¡ %-

(1) D;k lead vuqlaèkku ds mís'; ds vuqdwy gSa \ (Whether the data are suitable for the purpose of

investigation) % leadksa dks iz;ksx djus ls iwoZ vuqlaèkkudÙkkZ dks ns[k ysuk pkfg;s fd lead vuqlaèkku ds mís';
ds vuqdwy gSA leadksa dh mi;qDrrk dk fu'p; vuqlaèkku ds Lo:i rFkk {ks=k dks è;ku esa j[kdj fd;k tk ldrk
gSA mnkgj.k ds fy;s, ;fn mís'; ,oa {ks=k esa fHkUurk gS rks ;g fuHkZj djuk iM+sxk fd orZeku vuqlaèkku esa og
dgk¡ rd mi;ksxh fl) gks ldrs gSaA eku yhft;s vuqlaèkku dk mís'; ̂ etnwjh ds osru* ¼HkÙkksa-lfgr½ dk vè;;u
djuk gSaA ;fn ladfyr lead dsoy ewy osru (Basic Wages) ls lacafèkr gSa rks mi;qqZDr vuqlaèkku ds mís'; ds
vuqdwy ugha gSaA

(2) D;k lead vuqlaèkku ds mís'; ds fy;s i;kZIr gSa \ (Whether the data are adequate for the investigation) %
lead dh mi;qDrrk dk fu'p; djus ds i'pkr ;g ns[kuk vko';d gS fd D;k ;s lead vuqlUèkku ds mís';
ds fy;s i;kZIr gSaA ijh{k.k dh vko';drk rFkk HkkSxksfyd {ks=k ds lUnHkZ esa leadkas dh i;kZIrrk dks fuf'pr fd;k
tk;sxkA mnkgj.k ds fy,, ;fn izkIr lead dsoy mÙkj izns'k dh phuh fey rd gh lhfer gS rks ge lkjs Hkkjr
esa phuh feyksa ds et+nwjksa osru dk vè;;u bu leadksa ds vkèkkj ij ugha dj ldrsA i;kZIrrk dk iz'u leadksa
ds le; dks è;ku esa j[kdj Hkh fuf'pr fd;k tk ldrk gSA mnkgj.k ds fy;s, ge fiNys vkB-nl o"kks± dh dherksa
dk vè;;u djuk pkgsa vkSj gekjs ikl izkIr lead dsoy nk ;k rhu o"kZ ds fy;s gSa rks ;s lead gekjs mís'; ds
fy; vi;kZIr gksaxsA

(3) D;k lead fo'oluh; gSa \ (Whether the data are reliable) % leadksa dh fo'ouh;rk dh tk¡p dbZ ǹf"Vdks.kksa
ls dh tk ldrh gS, tSls fdl laLFkk }kjk lead ,df=kr fd;s x;s, lead ladyu esa fdlh jhfr dk iz;ksx gqvk(
'kq)rk dk Lrj D;k Fkk, bR;kfn lc ckrksa ls lEcfUèkr lwpuk dk irk yxkk lEHko ugha gksrkA vr% fo'oluh;rk
dh tk¡p djuk lcls dfBu dk;Z gSA

f}rh;d leadksa dh fo'ouh;rk, i;kZIrrk rFkk mi;qDrrk dh tk¡p djus ds fy;s fuEu ckrksa dks è;ku esa j[kuk pkfg;sA

(1) mís'; ,oa {ks=k (Object and Scope) % ;g tku ysuk vko';d gS fd D;k izkFkfed :i ls tc lead ,d=k fd;s
x;s Fks tks vuqlUèkku dk mís'; o {ks=k FkkA vuqlUèkku ds mís'; o {ks=k, ftuds fy;s vc mudk f}rh;d lead
ds :i esa iz;ksx fd;k tk jgk gS, fHkUu Fks rks lead vuqi;qDr gksaxsA

(2) ladyu jhfr (Method of Collection) % lead ladyu ds fy;s dkSu-lh jhfr dk iz;ksx fd;k x;k Fkk bldk
Kku vko';d gSA ;fn fun'kZu jhfr dk iz;ksx fd;k x;k Fkk rks bl ckr dk irk yxkuk pkfg;s fd U;kn'kZ ;Fks"V
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Fkk vkSj lexz dk Bhd izfrfufèkRo djrk FkkA bl ckr dh Hkh tkudkjh gksuh pkfg;s fdl lead ladyu ds laxBu
,oa fujh{k.k dk mi;qDr izcUèk fd;k x;k Fkk ;k ughaA

(3) vuqlUèkkudÙkkZ o izx.kdksa dh ;ksX;rk (The ability and integrity of investigation and enumerators) % D;k
leadkas dk ladyu fdUgha fo'ks"k rF;ksa dks izekf.kr djus ds fy;s i{kikriw.kZ <ax ls fd;k x;k Fkk \ ;fn gk¡, rks
,sls leadksa ij fo'okl ugha fd;k tk ldrk vkSj mudk iz;ksx vuqfpr gksxkA mUgha leadksa dk iz;ksx fd;k tkuk
pkfg;s tks vuqHkoh, fu"i{k, bZekunkj, vuqlUèkkudrkZ }kjk ladfyr fd;s x;s gksaA

(4) vuqlUèkku esa iz;qDr bdkb;kas dh ifjHkk"kk (Definition of units) % ;g ns[k ysuk pkfg;s fd iwoZ vuqlUèkku esa
iz;qDr lkaf[;dh; bdkb;ksa ds vFkZ orZeku iz;ksx ds vuqdwy gSa ;k ugha — ;fn bdkb;ksa dh ifjHkk"kk esa vUrj gS
rks f}rh;d leadksa dk iz;ksx fcuk vko';d lek;kstu fd;s ugha djuk pkfg;sA

(5) fofHkUu L=kksrksa ls izkIr f}rh;d leadksa dh rqyuk (Comparison of secondary data obtained from

different sources) % ;fn ,d gh fo"k; ij vusd lkèkuksa ls f}rh;d lead miyCèk gSa rks mudh lR;rk dh tk¡p
djus ds fy;s mueas rqyuk dj ysuh pkfg;sA ;fn muesa dkQh vUrj gS rks lcls vfèkd fo'oluh; L=kksr ls izkIr
leadksa dk iz;ksx djuk pkfg;sA

(6) lead-ladyu dk le; vkSj ifjfLFkfr;k¡ (Time and conditions of collection of data) % ;g tku ysuk
vko';d gS fd miyCèk lkexzh fdl le; ls lEcfUèkr gS rFkk fdu ifjfLFkfr;ksa esa ,d=k dh xbZ FkhA ;fn
ifjfLFkfr;ksa esa cgqr varj gS rks f}rh;d leadksa dk iz;ksx vuqfpr gksxkA mnkgj.kkFkZ, ;q) dky esa laxzghr leadkas
dk iz;ksx 'kkfUrdky eas ugha djuk pkfg;sA blh izdkj viokn dky (Depression Period) esa ladfyr leadkas dk
mi;ksx vfHkòf) dky (Boom Period) esa ugha djuk pkfg;sA

(7) 'kq)rk dk Lrj (Degree of Accuracy) % f}rh;d leadksa ds iz;ksx ls iwoZ ;g tku ysuk pkfg;s fd izLrqr leadksa
esa 'kq)rk dk Lrj D;k j[kk x;k Fkk vkSj mls izkIr djus esa dgk¡ rd lQyrk gqbZA izdkf'kr leadksa dh 'kq)rk
dk Lrj mi;ksxdÙkkZ }kjk fd;s tkus okys vuqlUèkku ds Lrj ls de ugha gksuk pkfg;sA

(8) ijh{kkRed tk¡p (Test Checking) % vuqlaèkkudrkZ dks f}rh;d leadksa esa ls dqN dh ijh{kkRed tk¡p dj ysuh
pkfg;s rkfd ;g Kkr gks tk;s fd os dgk¡ rd fo'oluh; gSaA

;fn mi;qZDr ckrksa dks è;ku esa ugha j[kk tk,sxk rks f}rh;d leadksa ds vkèkkj ij tks fu"d"kZ fudkys tk;saxs os v'kq)
vkSj vfo'oluh; gks ldrs gSaA

qq
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vè;k; - 3

leadksa dk oxhZdj.k rFkk lkj.kh;u
(Classification and Presentation of Data)

oxhZdj.k
(Classification)

oxhZdj.k vè;k; esa lead laxzg djus dh fofHkUu jhfr;ksa dk foospu fd;k x;kA laxzghr lead vO;ofLFkr n'kk esa gksrs
gSa vkSj mudk fo'ys"k.k ,oa fuoZpu cgqr dfBu gksrk gSA tc rd bl lkexzh dks O;ofLFkr djds ljy o le>us ;ksX;
u cuk;k tk;s, mlls dksbZ fu"d"kZ ugha fudkyk tk ldrkA mnkgj.k ds fy;s, tula[;k lEcUèkh leadkas (Census Data)

ls vk;q, fyax, oSokfgd fLFkfr, vkfn ij ,d=k dh xbZ lwpuk O;FkZ fl) gksxh, tc rd fd bls laf{kIr rFkk lqO;fLFkr
<ax ls izLrqr u fd;k tk;sA ;g rF; fuEu lkj.kh ls Li"V gs tk;sxk %-

vk;q Js.kh O;fDr;ksa dh la[;k

¼o"kks± esa½ ¼djksM+ esa½

10 o"kZ ls de 6.5

10-20 8.0

20-30 10.0

30-40 15.0

40-50 13.0

50-60 11.0

60 ls vfèkd 5.3

;ksx      68.8

mi;qZDr lkj.kh 68.8 djksM+ O;fDr;ksa dh vk;q dsoy 7 Jsf.k;ksa esa izLrqr djrh gSA bl lkj.kh }kjk cgqr lqxerk ls
fu"d"kZ fudkys tk ldrs gSaA blls ;g Li"V gksrk gS fd oxhZdj.k rFkk lkj.kh;u esa leadksa dks bl izdkj ls izLrqr
fd;k tkrk gS fd os ljyrk ls le>s tk ldsa vkSj mudk fo'ys"k.k ,oa fuoZpu lqxe gks tk;sA

oxhZdj.k dk vFkZ

(Meaning of Classification)

leadksa dk ladyu rFkk lEiknu djus ds i'pkr~ mudk oxhZdj.k fd;k tkrk gSA leadksa dks leku xq.kksa ds vkèkkj ij
O;ofLFkr djds oxks± ;k foHkkxksa esa izLrqr djus dh fØ;k dks oxhZdj.k dgrs gSaA oxhZdj.k dh fØ;k cgqr dqN Mkd-

?kj esa i=k Nk¡Vus dh fØ;k ds leku gSA Mkd-?kj esa, ,df=kr i=kksa dks, HkkSxksfyd vkèkkj vFkkZr~ muds xUrO; LFkkuksa,
muds fiu dksM, tSls eqEcbZ, eSlwj, iVuk vkfn ds vuqlkj Nk¡Vk tkrk gSa, blds i'pkr mUgsa ,d leku xq.k ds vkèkkj
ij tSls ,d gh xUrO; LFkku ds i=kksa dks ,d FkSys esa vU; LFkku ds i=kksa dks vU; FkSyksa esa j[k nsrs gSaA Bhd blh izdkj
oxhZdj.k dh fØ;k gSA fofHkUu enksa ls leku xq.kksa ds vkèkkj ij O;ofLFkr fd;k tkrk gSA
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oxhZdj.k ds mís';

(Objects of Classification)

oxhZdj.k ds eq[; mís'; fuEufyf[kr gSa %-

(1) lkaf[;dh lkexzh dks ljy ,oa laf{kIr cukuk (To Condense and Simplify the Collected Data) % oxhZdj.k
dk eq[; mís'; lkaf[;dh; lkexzh dh tfVyrk dks nwj djds mls ljy o laf{kIr cukuk gSA yk[kksa vkSj djksM+ksa
leadksa dks dqN gh Jsf.k;ksa esa O;ofLFkr djds bl izdkj izLrqr fd;k tkrk gS fd os vklkuh ls le>s tk ldsaA
mnkgj.kkFkZ, ,d dkj[kkus esa ;fn 1,000 deZpkjh dke djrs gSa rks osru dks bl izdkj O;Dr fd;k tk ldrk gS%-

osru ¼:. esa½ deZpkfj;ksa dh la[;k

800 ls de 50

800-1000 150

1000-1200 350

1200-1400 200

1400-1600 150

16001-1800 80

1800 ls vfèkd 20

;ksx     1,000

(2) leadksa dh lekurk o vlekurk dks Li"V djuk (To Bring Out Points of Similarities and Dissimilarities

of Data ) % oxhZdj.k esa lkaf[;dh; rF;ksa dh lekurk o vlekurk Li"V gks tkrh gSA leku xq.k okys en ,d
lkFk j[ks tkrs gSa, ^L=kh*, ^fookfgr*, vfookfgr*, ^lk{kj* vkfnA

(3) rqyuk esa lgk;d gksuk (To Facilitate Comparison of Data) % oxhZdj.k ls leadksa dk rqyukRed fuoZpu
ljy gks tkrk gSA mnkg.kkFkZ, nks d{kkvksa ds fo|k£Fk;ksa }kjk fdlh ,d esa izkIr vad vkxs lkj.kh esa fn;s x;s gSaA

bl lkj.kh ls rqyukRed vè;;u cgqr lqxe gks tkrk gS D;ksafd bls ns[kdj ;g dgk tk ldrk gS fd d{kk ^[k*
ds fo|kFkhZ d{kk ^d* ls vPNs gSaA

fo|k£Fk;ksa }kjk izkIr vad

vad d{kk ^d* d{kk ^[k*

0-10 5 5

10-20 10 6

20-30 18 25

30-40 25 32

40-50 22 24

50-60 8 3

60-70 7 2

;ksx 95 97

(4) lkj.kh;u dk vkèkkj izLrqr djuk (To Reveal the Basis of Tabulation) % oxhZdj.k }kjk lkj.kh;u rFkk Hkkoh
fo'ys"k.k dh vU; fØ;kvksa dk leqfpr vkèkkj izLrqr fd;k tkrk gSA
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oxhZdj.k dh eq[; jhfr;k¡

(Main Methods of Classification)

lead eq[;r% fuEufyf[kr vkèkkj ij oxhZÑr fd;s tk ldrs gSa %-

(1) HkkSxksfyd (Geographical), (2) le;kuqlkj (Chronological), (3) xq.kkRed (Qualitative), rFkk (4) la[;kRed
(Quantitative).

(1) HkkSxksfyd oxhZdj.k (Geographical Classification) % bl jhfr ds varxZr leadksa dk oxhZdj.k HkkSxksfyd
vkèkkj ij fd;k tkrk gSA mnkgj.kkFkZ, [kk| mRiknu dh ek=kk Hkkjr esa jkT;kuqlkj bl izdkj izLrqr dh tk
ldrh gS %-

1989-90 esa [kk|kUu dk mRiknu

jkT;ksa ds uke mRiknu ¼gtkjksa Vuksa esa½

fgekpy izns'k 1410.9

dukZVd 7127.5

eè; izns'k 14805.2

iatkc 18985.6

rfeyukMq 8124.4

(2) le;kuqlkj oxhZdj.k (Chronological Classification) % tc lead le; ds vuqlkj O;ofLFkr fd;s tk;sa rks
le;kuqlkj bl izdkj izLrqr dj ldrs gSa %-

o"kZ Hkkjr dh tula[;k ¼djksM+ eas½

1921 24.80

1931 27.60

1941 31.30

1951 35.70

1961 43.80

1971 54.90

1981 68.38

1991 83.44

(3) xq.kkRed oxhZdj.k (Qualitative Classification or Classification According to Attributes) : xq.kkRed
oxhZdj.k esa lead xq.kksa vFkok fo'ks"krkvksa ds vkèkkj ij oxhZÑr fd;s tkrs gSa, tSls — fyax, vk;q, O;olk;,

lk{kjrk, èkeZ vkfnA è;ku nsus ;ksX; ;g ckr gS fd xq.kkRed leadksa dh izR;{k :i ls eki ugha gks ldrhA dsoy
;g irk yxk;k tk ldrk gS fd izLrqr vè;;u esa veqd xq.k fo|eku gS ;k ughaA mnkgj.k ds fy;s, vUèkrk dk
vè;;u djrs le; ;g Kkr dj ldrs gSa fd ,d fuf'pr la[;k esa fdrus O;fDr vUèks gSa ysfdu ge mudh
vUèkrk dh lhek dk irk ugha yxk ldrsA bl izdkj ge dsoy ,d xq.k ;k fo'ks"krk dk vè;;u dj jgs gSa rks
nks o"kZ ;k Jsf.k;k¡ cuasxh — ,d ftlesa og xq.k ;k fo'ks"krk fo|eku gS, rFkk nwljh ftlesa og xq.k ;k fo'ks"krk
fo|eku ugha gS, mnkgj.kkFkZ, tula[;k dks fyaxkuqlkj fuEu nks Hkkxksa esa foHkkftr fd;k tk ldrk gS %-
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blh izdkj tula[;k dk oxhZdj.k, lk{kjrk, èkeZ vkfn ds vkèkkj ij fd;k tk ldrk gSA ftl oxhZdj.k esa dsoy nks
oxZ ;k Jsf.k;k¡ gksrh gSa mls lkèkkj.k (Simple) vFkok }Un Hkktu oxhZdj.k (Dichotomous Classification) dgrs gSaA
;fn leadksa dks nks Jsf.k;ksa ds LFkku ij dbZ oxks± ;k Jsf.k;ksa esa foHkkftr djrs gSa rks og cgqxq.kh; oxhZdj.k (Manifold

Classification) dgykrk gSA mnkgj.k ds fy;s, ge tula[;k ds igys fyaxkuqlkj iq#"kksa ,oa fL=k;ksa esa foHkkftr dj ysa,
fQj izR;sd oxZ dks lk{kjrk ds vkèkkj ij f'kf{kr vFkok vf'kf{kr esa ck¡V ysaA rRi'pkr, vU; xq.kksa ds vkèkkj ij mUgsa
mioxks± esa foHkkftr dj nsaA bl izdkj ;g Øe fdlh vU; xq.k vFkok fo'ks"krk ds vkèkkj ij vkxs c<+k;k tk ldrk gSA
cgqxq.k oxhZdj.k dk ,d uewuk vkxs fn;k x;k gSA

(4) oxkZUrjksa ds vuqlkj ;k la[;kRed oxhZdj.k (Quantitative Classification) : la[;kRed oxhZdj.k lkekU;r%
oxkZUrjksa (Class Intervals) ds vuqlkj fd;k tkrk gSA lcls NksVh vkSj lcls cM+h la[;k dks è;ku esa j[krs gq,
lHkh leadksa dks fo|k£Fk;ksa }kjk izkIr vadksa dks fuEu :i esa izLrqr dj ldrs gSa %-

vad fo|k£Fk;ksa dh la[;k

0-20 8

20-40 12

40-60 25

60-80 15

80-100 10

;ksx     70

,sls oxhZdj.k esa nks rRo gksrs gSa %-

(1) pj (Variable) rFkk

(2) oxZ-vkòfÙk (Class Frequency)

(1) pj (Variable) : ^pj* 'kCn dk vfHkizk; mu rF;ksa ls gS ftudk vadkRed eki ;k izR;{k eki lEHko gksrk gS vkSj
tks ek=kk vFkok vkdkj esa ?kVrs-c<+rs jgrs gSaA ,d pj [kf.Mr ;k fofPNUu (Discrete) vFkok v[kf.Mr ;k
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vfofPNUu (Continuous) gks ldrk gSA v[kf.Mr pj dks ,d fuf'pr lhek esa xf.krh; 'kq)rk ds lkFk ekik tk
ldrk gSA tc ,d O;fDr dh Å¡pkbZ 4 QqV ls c<+dj 5 QqV gksrh gS rks og 4 QqV ls 5 QqV rd gh izR;sd Å¡pkbZ
ls xqtjsxkA ysfdu [kf.Mr pj esa ,slk ugha gksrkA ,d [kf.Mr pj dqN fuf'pr lhekvksa ls gh xqtj ldrk gSA
mnkgj.kkFkZ ,d ?kj esa dejksa dh la[;k iw.kk±d esa gh gks ldrh gS tSls 1, 2 ;k 3 vkfn, Ms<+, ;k <kbZ la[;k ugha

gks ldrhA blh izdkj, ;fn ,d ?kj esa nks cPps vkSj vU; cPpk tUe ysrk gS rks dqy la[;k 3 gksxh u fd 2
1

4
,

2
1

2
, 2

3

4
 vkfnA O;kogkfjd ǹf"V ls vfèkdka'k pj v[kf.Mr gksrs gSaA v[kf.Mr ,oa [kf.Mr vkòfÙk forj.kksa ds nks

mnkgj.k uhps fn;s x;s gSa %-

[kf.Mr vkòfÙk fooj.k v[kf.Mr vkòfÙk forj.k

cPpksa dh la[;k ifjokjksa dh la[;k otu ¼ikS.M esa½ O;fDr;kssa dh la[;k

0 10 100-110 10

1 40 110-120 15

2 80 120-130 40

3 100 130-140 45

4 250 140-150 20

5 150 150-160 4

6 50 160-170 2

;ksx 680 ;ksx 136

(2) oxZ vkòfÙk (Class Frequency) : oxZ cuk ysus ds i'pkr~ ;g tkuuk vko';d gS fd bl lewg esa ls fdrus en
fdl oxZ fo'ks"k esa vkrs gSaA bu enksa ;k voyksduksa (Observations) dh la[;k ml oxZ dh vkòfÙk dgykrh gSA
Åij fn;s x;s mnkgj.k esa 10 O;fDr ,sls gSa ftudk otu 100-110 ikS.M ds chp gSA bl la[;k 10 dks 100-

110 oxZ dh vkòfÙk dgrs gSaA bl izdkj ik¡p -ik¡p enksa ds [k.M (Block) cu tkrs gSaA ,slk djus ls x.kuk esa cgqr
lgk;rk feyrh gSA vUr esa ge bu js[kkvkas dh la[;k fxudj en ds lkeus vkòfÙk okys LrEHk esa fy[k nsrs gSaA

[kf.Mr ;k fofPNUu vkòfÙk forj.k dh jpuk
(Formation of a Discrete Frequency Distribution)

bl izdkj ds forj.k dk cukuk cgqr gh ljy gSA blesa ge dsoy enksa dh iqjkòfÙk dh la[;k fxurs gSaA bl la[;k dh
ml Js.kh dh vkòfÙk dgrs gSaA fxuus ds fy;s feyku js[kkvksa (Tally Bars) dk iz;ksx fd;k tkrk gS % ̂ ^izR;sd oxZ esa vkus
okys ,d en ;k bdkbZ ds fy;s ,d [kM+h js[kk ( | ) ml oxZ ds lkeus yxk nh tkrh gSA bl izdkj ik¡p-ik¡p lewgkas esa
vkòfÙk dh x.kuk djus ls oxhZdj.k dk dk;Z ljy gks tkrk gSA bl jhfr dks vuqesyu fofèk (Four and Cross Method)

dgrs gSaA var esa, bu js[kkvksa dks fxu fy;k tkrk gS vkSj oxZ ds lkeus fy[k fn;k tkrk gSA bu la[;k dks ml oxZ dh
vkòfÙk dgrs gSaA fuEu mnkgj.k ls ;g Li"V gks tk;sxh %

mnkgj.k % ,d d{kk ds 25 fo|k£Fk;ksa }kjk izkIr vad bl izdkj gSa %-

10 20 20 30 40 25 25 30 40 20 25 25 50

15 25 30 40 50 40 50 30 25 25 15 40

,d fofPNUu vkòfÙk forj.k dh jpuk dhft;sA
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gy % vkòfÙk forj.k dh jpuk

vad feyku js[kk;sa vkòfÙk

(Tally Bars)

10 1

15 2

20 3

25  7

30 4

40 5

50 3

;ksx     25

bl lkj.kh ls Li"V gS fd 1 fo|kFkhZ us 10 vad izkIr fd;s rFkk 3 fo|kFkhZ ,sls gSa ftuesa ls izR;sd us 20 vad izkIr fd;s,
5 fo|kFkhZ ,sls gSa ftuesa ls izR;sd us 40 vad izkIr fd;s, vkfnA ;g jhfr mlh n'kk esa mi;ksxh gS tgk¡ enksa dh cgqr
vfèkd iqjkòfÙk gksrh gS vU;Fkk lkj.kh;u dks dksbZ fo'ks"k ykHk ugha gksrkA O;ogkj esa bl jhfr dk cgqr de iz;ksx
gksrk gSA

mnkgj.k 2 % fuEu dFku ds izR;sd 'kCn esa v{kjksa dh la[;k fyf[k;s rFkk fofPNUu (Discrete) vkòfÙk forj.k dh jpuk
dhft;s%-

“Without an adequate understanding of the statistical methods, the investigator in the social sciences may be

like the blind man groping in dark room for a black cat that is not there. The methods of statistics are useful in a

ever-widening range of human activities in any field of thought in which numericals data may be had”.

gy % vkòfÙk forj.k dh jpuk

izR;s 'kCn esa feyku js[kk;sa vkòfÙk

v{kjksa dh la[;k (Tally Bars)

1 2

2   14

3   13

4 5

5  6

6 2

7 5

8 3

9 1

10 2

11 1

12 2

13 1

;ksx     57
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v[kf.Mr ;k vfofPNUu forj.k dh jpuk

(Formation of a Continuous Frequency Distribution)

v[kf.Mr vkòfÙk forj.k leadksa dks izLrqr djus dh lcls vfèkd izpfyr jhfr gSA bl izdkj ds oxhZdj.k esa fuEu fo'ks"k
'kCnksa dk iz;ksx gksrk gS %-

(1) oxZ lhek;as (Class Limits) % ,d oxZ (Class) esa nks lhek;sa gksrh gSA muesa ls ,d dks fuEu lhek (Lower Limit)

rFkk nwljh dks mPp lhek (Upper Limit) dgrs gSaA mnkgj.k ds fy;s, 20-40 oxZ esa 20 fuEu lhek rFkk 40 mPp
lhek gSA dHkh-dHkh oxZ lhek;sa vfuf'pr-lh jgrh gSaA bUgas [kqys fljksa okyh lkj.kh ;k foorZeq[kh lkj.kh (Open-

end Table) dgrs gSa, tSls uhps mnkgj.k ls Li"V gksxk %-

osru ¼:. eas½ deZpkfj;ksa dh la[;k

1000 ls de 10

1000-1200 60

1200-1400 120

1400-1600 50

1600 ls vfèkd 5

;ksx   245

(2) oxZ-foLrkj (Magnitude of Class-interval) : fdlh oxZ dh mPp rFkk fuEu lhek fuEu lhek ds vUrj dks oxZ-
foLrkj ;k oxkZUrj dgrs gSaA mnkgj.kkFkZ, 20-40 dk oxZ-foLrkj 20 gS ¼40-20½A lw=k ds :i esa %-

oxZ-foLrkj = mPp lhek (Upper Limit) – fuEu lhek (Lower Limit)

(3) eè;-ewY; ;k eè;-fcUnq (Mid-value or Mid-point) fdlh oxZ dh lhekvksa ds eè; LFkku dks eè;-ewY; ;k eè;-

fcUnq dgrs gSaA bls Kkr djus ds fy;s oxZ dh fuEu lhek o mPp lhek dks tksM+dj nks (2) ls Hkkx nsrs gSaA lw=k
ds :i esa %

eè;-fcUnq = 
fuEu lhek mPp lhekï

2
 Mid Point =

Lower Limit + Upper Limit

2

L
NM

O
QP

;fn ,d oxZ 10-20 gS rks bldk eè; fcUnq 15 gksxk, vFkkZr~

eè;-fcUnq = 
20 + 10

2
ï 15

(4) oxZ vkòfÙk (Class Frequency) % fdlh oxZ-fo'ks"k ls lEcfUèkr enksa dh la[;k dks oxZ-vkòfÙk dgrs gSaA ihNs fn;s
x;s mnkgj.k esa 120 ls 130 ds oxZ dh vkòfÙk gSA ftldk vFkZ gS fd 40 O;fDr;ksa dk otu 120 ls 130 ikS.M
ds chp esa gSA ;fn ,d izR;sd oxZ dh vkòfÙk dk ;ksx djsa rks ge dqy vkòfÙk dk irk yxk ldrs gSaA bl izdkj ,

mDr mnkgj.k esa dqy vkòfÙk 136 gSa, ftldk vFkZ gS fd dqy 136 O;fDr;ksa ds otu dk vè;;u fd;k x;k gSA
oxkZUrj }kjk oxhZdj.k djus dh nks jhfr;k¡ gSa %-

(d) viothZ jhfr (Exclusive Method);

([k) lekos'kh jhfr (Inclusive Method).

(d) viothZ jhfr (Exclusive Method) : tc oxks± dh jpuk bl izdkj gks fd ,d oxZ dh mPp lhek (Upper

Limit) nwljs oxZ dh fuEu lhek gks rks bldks viothZ jhfr dgrs gSaA fuEu lead bl jhfr }kjk izLrqr fd;s
x;s gSa %-
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vk; ¼:. eas½ O;fDr;ksa dh la[;k

700-800 50

800-900 100

900-1000 200

1000-1100 150

1100-1200 40

1200-1300 10

;ksx      550

bl lkj.kh ls ;g Li"V gks tkrk gS fd viothZ jhfr esa ,d oxZ dh mPp lhek mlls vyx oxZ dh fuEu lhek
curh gSA bl izdkj mi;qZDr mnkgj.k esa 50 O;fDr 700 vkSj 800 #i;s ds oxZ esa gSa, ysfdu ftl O;fDr dh vk;
iwjs 800 :. gS mls 800-900 ds oxZ esa lfEefyr fd;k tk;sxkA ;g jhfr O;ogkj esa lcls vfèkd izpfyr gSA
ysfdu bl jhfr ds iz;ksx esa ,d lkèkkj.k O;fDr, ftls lkaf[;dh dk Kku ugha gS, Hkze esa iM+ ldrk gSA mnkgj.k
ds fy;s, ;fn fdlh O;fDr ls iwNk tk;s fd og ,d ekl esa fdruh ckj lqij cktkj x;k rFkk mlls dgk tk;s
fd og 0-5, 5-10, 10-20, 25-20 ds lkeus fu'kku yxk nsA ;fn og 10 ckj lqij cktkj x;k rks og Hkze esa iM+
ldrk gS fd fu'kku 5 ls 10 okys oxZ esa yxk;s vFkok 10 ls 15 okys oxZ esaA fdlh Li"V funsZ'k ds u gksus ij
dqN O;fDr 5 ls 10 okys oxZ rFkk dqN 10 ls 15 okys oxZ esa fu'kku yxk;saxsA vr% tc Hkh bl jhfr dk iz;ksx
fd;k tk;s iz'ukoyh esa Li"V funsZ'kksa dk mYys[k vo'; gksuk pkfg;sA tc dHkh oxkZUrj 0-10, 10-20, 20-30 vkfn
fn;s gksa ikBd dks ;g lksp ysuk pkfg;s fd bl lkj.kh es viothZ jhfr dk iz;ksx fd;k x;k gSA

([k) lekos'kh jhfr (Inclusive Method) : bl jhfr ds vuqlkj fdlh oxZ dh mPp lhek mlh oxZ esa lfEefyr gksrh
gS rFkk ,d oxZ dh Åijh lhek vkSj mlls vxys oxZ dh fupyh lhek eas varj gksrk gS fuEufyf[kr mnkgj.k ls
;g jhfr Li"V gks tk;sxh %-

vk; ¼:. esa½ O;fDrksa dh la[;k

700-799 50

800-899 100

900-999 200

1000-1099 150

1100-1199 40

1200-1299 10

;ksx       550

700 ls 799 ds oxZ esa mu O;fDr;ksa dks lfEefyr fd;k tk;sxk ftudh vk; 700 ls 799 ds chp esa gSA ;fn fdlh
O;fDr dh vk; 800 :. gS rks mls nwljs oxZ esa lfEefyr fd;k tk;sxkA mi;qZDr mnkgj.k ls ;g Li"V gS fd
viothZ jhfr ds iz;ksx ls mRiUu Hkze lekos'kh jhfr esa ugha gSA ;fn ge pkgs rks oxZ 700-799.5 ;k 700-799.9

vkfn cuk ldrs gSaA ;g Lej.k j[kuk pkfg;s fd lekos'kh rFkk viothZ jhfr;ksa }kjk oxZ vkòfÙk ,d leku gh
gksrh gS ;|fi oxkZUrj nksuksa jhfr;ksa esa fHkUu gksrs gSaA
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oxhZdj.k ds fl)kUr

(Principles of Classification)

oxhZdj.k djrs le; fuEu ckrksa dks è;ku esa j[kuk vko';d gS %-

(1) ;FkklEHko oxks± dh la[;k de ls de gksuh pkfg;sA tgk¡ rd gks lds oxks± dh la[;k 5 ;k 15 ds chp gksA ;fn
lead vfèkd gksus ds dkj.k oxks± dh la[;k 15 ls vfèkd gks tk, rks dksbZ ckr ugha 5 ls de ugha gksuh pkfg;s,
vU;Fkk oxhZdj.k leadksa dh eq[; fo'ks"krk dks Hkyh-Hkk¡fr izLrqr ugha dj ik,xkA oxks± dh la[;k ewy :i ls
fuEufyf[kr ckrksa ij fuHkZj djrh gS %-

¼d½ oxhZdj.k ds fy;s leadksa dh la[;k (Number of figures to be classified), rFkk

¼[k½ leadkas dk foLrkj (Magnitude of Figures):

izksQslj LVtsZl (Prof. Sturges) us oxks± dh la[;k Kkr djus ds fy;s fuEu lw=k dk lq>ko fn;k gS %-

n = 1 + 3.22 logN

n = oxks± dh la[;k (Number of Classes);

N = enksa dh la[;k (Number)A

bl lw=k ds vuqlkj voyksduksa dh la[;k cgqr vfèkd gks tkus ij Hkh oxks± dh la[lk vfèkd ugha gksrhA 'kk;n
gh dHkh 20 oxZ cuk;s tk;sA fuEu mnkgj.k ls ;g ckr Li"V gks tk;sxh %-

enksa dh la[;k LVtsZl dk fu;e oxks± dh la[;k

50 n = 1 + 3.322 log (50) 1+ 5.6 = 6.6 ;k 71

= 1 + 3.322 (1.6990)

500 n = 1 + 3.322 log 500 1 + 8.9 = 9.9 ;k 10

= 1 + 3.322 (2.6999)

5,000 n = 1 + 3.322 log 5,000 1 + 12.2 = 13.2 ;k 11

= 1 + 3.322 (3.6990)

50,000 n = 1 + 3.322 log 50,000 1 + 15.5 = 16.5 ;k 17

= 1 + 3.322 (4.6992)

oxks± dh la[;k iw.kk±d esa gh gks ldrh gS blfy;s 6.6, 9.9 vkfn dks 7.10 fy[kk x;k gSA

(2) tgk¡ rd lEHko gks fo"k; la[;k (Odd Numbers) okys oxkZUrj ugha ysus pkfg;s tSls 3, 11, 17 vkfnA ;FkklEHko
5 ls vFkok 5 ds xq.kkad dk oxkZUrj j[kuk pkfg;sA mnkgj.k ds fy;s 5, 10, 20, 50 vkSj 100 vkfnA ,slk djus
ls leadksa dk fo'ys"k.k ljy gks tkrk gSA

(3) izFke oxZ dh fuEu lhek tgk¡ rd gks lds 'kwU; (Zero) vFkok 5 ds xq.kd

i =
L S

N

ï

ï1 3 22. log

500 ls vkjEHk djuh pkfg,A mnkgj.k ds fy;s, ;fn fn;s gq, leadksa esa U;wure la[;k 33 gS rFkk oxkZUrj 10

gS rks igyk oxZ 60 ls 70 dk ysuk Bhd jgsxk u fd 63 ls 73 dkA blh izdkj ;fn lcls de la[;k 76 gS rks
76-81 oxZ ds LFkku 75-80 dk oxZ vfèkd mfpr jgsxkA

(4) lrrrk (Continuity) cuk;s j[kus rFkk Bhd oxkZUrj Kkr djus ds fy;s viothZ jhfr dk iz;ksx mfpr jgsxkA
tgk¡ lekos'kh jhfr dk iz;ksx fd;k x;k gS ogk¡ Bhd oxkZUrj fudkyus ds fy;s oxZ lhekvksa esa lek;kstu
(Adjustment) dh vko';drk gksrh gSA blds fy;s izFke oxZ dh mPp lhek rFkk f}rh; oxZ dh fuEu lhek dk
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vUrj Kkr djds mls 2 ls foHkkftr dj nsrs gSaA izkIr HkkxQy dks izR;sd oxZ dh fuEu lhek dk vUrj Kkr djds
mls 2 ls foHkkftr dj nsrs gSaA izkIr HkkxQy dks izR;sd oxZ dh fuEu lhek esa ls ?kVkdj mPp lhek esa tksM+ nsrs
gSaA lw=k ds :i eas %-

bu ,.M (Correction Factor) = 
izFke oxZ dh mPp lhek f}rh;  oxZ dh fuEu lhekï

2

,slk djus ls lekos'kh oxkZUrj viothZ cu tkrs gSaA

uhps fy[ks mngkj.k ls ;g ckr Li"V gks tk;sxh %-

izkIrkad fo|k£Fk;ksa dh la[;k

10-19 5

20-29 10

30-39 15

40-49 8

50-59 2

;ksx      40

'kksèku [kaM = 
20 19

2
0 5

ï
ï .

bl jkf'k dks izR;sd oxZ dh fuEu lhek esa ls ?kVk;saxs vkSj mPp lhek esa tksM+ nsaxsA ifjo£rr oxZ bl izdkj
cusaxs %-

izkIrkad fo|k£Fk;ksa dh la[;k

9.5-19.5 5

19.5-29.5 10

29.5-39.5 15

39.5-49.5 5

49.5-59.5 2

;ksx     40

Lej.k j[kuk pkfg;s fd lek;kstu ls igys oxkZUrj 9 Fkk rFkk lek;kstu ds i'pkr~ 10 gSA ,d vkSj mnkgj.k
yhft;s %-

izkIrkad fo|k£Fk;ksa dh la[;k

5-9.5 8

10-14.5 10

15-19.5 2

;ksx      20

'kksèku [kaM = 
10 9 5

2
0 25

ï
ï

.
.

ifjo£rr oxZ-lhek;sa bl izdkj gksaxh %-
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pj vkòfÙk

4.75-9.75 8

9.75-14.75 10

14.75-19.75 2

;ksx 20

vc oxkZUrj 4.5 ds LFkku ij 5 gSA

,d vkSj mnkgj.k yhft;sA

pj vkòfÙk

5-9.99 8

10-14.99 10

15-19.99 5

;ksx 20

'kksèku [k.M = 
10 9 99

2

0 01

2
0 005

ï
ï ï

. .
.

lek;kstu ds i'pkr~ oxZ-lhek;sa bl izdkj gksaxh %-

pj vkòfÙk

4.995-9.995 8

9.995-14.995 10

14.995-19.995 2

;ksx 20

(5) foorZeq[kh ;k [kqys flj okyh lkj.kh (Open-end Table) dk iz;ksx, tgk¡ rd lEHko gks, ugha fd;k tkuk pkfg;sA
[kqys fljs okyh lkj.kh og gS ftlesa izFke oxZ dh fuEu lhek rFkk vafre oxZ dh mPp lhek u nh gks, tSls osru
500 :. ls de 500-600, 600-700, 700-800, 800-900, 900 ls vfèkdA mPp lhek ds u nsus ij fcuk dYiuk
fd;s oxkZUrj Kkr djuk dfBu gks tkrk gS vkSj fo'ys"k.k esa Hkh ijs'kkfu;k¡ gksrh gSaA blfy;s [kqys fljs okyh lkj.kh
dk tgk¡ rd gks iz;ksx ugha djuk pkfg;sA

fuEufyf[kr mnkgj.kksa ls mi;qZDr fl)kUrksa dk iz;ksx Li"V gks tk;sxk %-

mnkgj.k 3 % ,d d{kk ds 40 fo|k£Fk;ksa }kjk lkaf[;dh dh ,d ijh{kk nsus esa izkIr vad uhps fn;s x;s gSaA izFke oxZ
65-70 ysdj ,d vkòfÙk forj.k dh jpuk dhft,A

lkaf[;dh esa izkIr vad

83, 80, 91, 81, 88, 82, 87, 97, 93, 97, 75, 85, 72, 92

84, 90, 87, 78, 83, 98, 86, 80, 93, 86, 88, 88, 82, 72

89, 82, 85, 94, 80, 89, 84, 92, 76, 81, 65, 94
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gy % vkòfÙk forj.k dh jpuk

lkaf[;dh esa izkIr vad feyku js[kk;sa vkòfÙk

65-70 1

70-75 2

75-80 3

80-85   12

85-90   11

90-95  7

95-1000 4

;ksx    40

mnkgj.k 4 % fuEu leadksa dk mfpr oxkZUrj ysrs gq, oxhZdj.k dhft;s %-

35 deZpkfj;ksa }kjk izkIr ekfld osru ¼:. esa½

1370 1950 1130 1780 1240 1350 1920

1970 1875 1598 1580 1460 1352 1430

1282 1313 1461 1390 1260 1612 1213

1314 1415 1518 908 1104 1982 1876

1392 1451 1260 1111 1226 988 1367

gy % U;wure vkSj vfèkdre osru esa vUrj 1970-908 = 1062 ;fn ge 200 dk oxkZUrj ys rks 6 oxZ bl izdkj cusaxs%-

osru ¼:- esa½ feyku js[kk;sa deZpkfj;ksa dh la[;k

900-1100 3

1100-1300   8

1300-1500     13

1500-1700 5

1700-1900 3

1900-2100 3

;ksx     35

lkj.kh;u
(Tabulation)

leadksa dk oxhZdj.k djus ds ckn mUgsa O;ofLFkfr <ax ls lkjf.k;ksa ds :i esa izLrqr djuk vko';d gksrk gS rkfd vkadM+ksa
ls ;Fkksfpr fu"d"kZ fudkys tk ldsA ØkDlVu ,oa dkmMsu dk dguk gS fd ^^Lo;a vius iz;ksx gsrq ;k vU; yksxksa }kjk
iz;ksx fd;s tkus ds mís'; ls leadksa dks fdlh mi;qDr :i esa izLrqr fd;k tkuk pkfg,A vkerkSj ij lead ;k rks
lkjf.kk;ksa esa Øec) fd;s tkrs gSa ;k js[kh; (Graphic) fofèk;ksa }kjk mudk fp=k.k fd;k tkrk gSA**

tgk¡ rd lkj.kh;u ds vFkZ dk iz'u gS lkj.kh;u, leadksa dks izLrqr djus dh ,d O;ofLFkfr i)fr gSA izks. Cys;j ds
'kCnksa esa, ̂ ^foLr̀r vFkZ esa , lkj.kh; leadksa dh [kkuksa (Columns) vkSj iafDr;ksa (Rows) ds :i esa ,d Øec) O;oLFkk gSA**
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izks. dkSuj ds erkuqlkj, ^^lkj.kh; fdlh fopkjkèkhu leL;k dks Li"V djus ds mís'; ls fd;k tkus okyk lkaf[;dh;
rF;ksa dk Øec) ,oa lqO;ofLFkr izLrqrhdj.k gSA**

mís'; (Objects) — lkj.kh; ds rhu mís'; gSa — (i) leadksa dks O;ofLFkr :i ls izLrqr djuk, (ii) vkadM+ksa dks laf{kIr
<ax ls izdV djuk, rFkk (iii) leL;k dks vfèkd ljy o Li"V cukukA

lkj.kh; dk egRo ;k ykHk
(Importance of Tabulation)

(1) ljyrk % lkj.kh;u ls leadkas dh tfVyrk lekIr gks tkrh gS vkSj QyLo:i vko';d lwpuk;sa tYnh rFkk
vklkuh ls le> esa vk tkrh gSA

(2) LFkku o le; dh cpr % lkj.kh;u }kjk fo'kky rF;ksa dks FkksM+s o laf{kIr :i esa O;Dr fd;k tkrk gS, ftlls
le; rFkk LFkku dh cpr gksrh gSA

(3) rqyukREd vè;;u dh lqfoèkk % lkj.kh;u-fØ;k rqyukRed vè;;u dks lEHko cukrh gS D;kasfd blesa leku o
rqyuk-;ksX; leadksa dks ijLij fudVorhZ [kkuksa esa j[kk tkrk gSA

(4) vkd"kZ.k izn'kZu % lkj.kh;u ds QyLo:i uhjl vkadM+s Hkh vkd"kZd yxus yxrs gSaA

(5) lkaf[;dh foospuk esa lgk;d % lkj.khc) leadksa dk lkaf[;dh; foospu tSls ekè;, vifdj.k, fo"kerk, lg-

lEcUèk vkfn vklkuh ls Kku fd;k tk ldrk gSA

lkj.kh;u o oxhZdj.k esa vUrj
(Distinction Between Classification And Tabulation)

oxhZdj.k rFkk lkj.kh;u eas dkQh varj gSA

(1) lkj.kh;u leadksa ds oxhZdj.k ds ckn dh ,d fLFkfr gSA loZizFke vkadM+ksa dks oxhZÑr fd;k tkrk gS, rRi'pkr
mUgsa lkjf.k;ksa esa izLrqr fd;k tkrk gSA bl izdkj oxhZdj.k, lkj.kh;u dk vkèkkj gSA

(2) oxhZdj.k esa ladfyr leadksa dks muds leku o vleku xq.kksa ds vkèkkj ij fofHkUu oxks± (Classes) ;k Jsf.k;ksa
(Series) esa ckaVk tkrk gS tcfd lkj.kh;u esa mUgha oxhÑr rF;ksa dks [kkuksa vkSj iafDr;ksa esa izLrqr fd;k tkrk
gSA bl ǹf"V ls lkj.kh;u oxhZdj.k dk ,d ;U=kkRed igyw (Mechanical Aspect) gSA

(3) oxhZdj.k lkaf[;dh; fo'ys"k.k dh ,d fofèk gS tcfd lkj.kh;u leadksa ds izLrqrhdj.k dh ,d izfØ;k gSA

(4) oxhZdj.k ds vUrxZr leadksa dks oxks± o mioxks± esa ckaVk tkrk gS tcfd lkj.kh;u esa mUgsa 'kh"kZd o mi'kh"kZdksa esa
jD[kk tkrk gSA

lkj.kh dh jpuk ds fu;e ;k lkj.kh ds izeq[k vax
(Rules or Main Parts of Table)

(1) 'kh"kZd (Title) : izR;sd lkj.kh dk ,d laf{kIr, Li"V ,oa iw.kZ 'kh"kZ gksuk pkfg;s rkfd leadksa dh ,d ǹf"V esa
tkudkjh gks ldsA

(2) [kkus dh iafDr;k¡ (Columns and Rows) : [kkuksa o iafDr;ksa dh la[;k lkj.kh;u ds mís'; ,oa izLrqr lkexzh ds
vkdkj dks è;ku esa j[kdj igys ls gh fuf'pr dj ysuh pkfg;sA è;ku jgs, [kkuksa dh la[;k vfèkd gksus ls leL;k
tfVy o vLi"V gks ldrh gSA izR;sd [kkus dk mi'kh"kZd (Caption) nsuk vko';d gSA mi'kh"kZd ;FkklEHko
laf{kIr gksuk pkfg, vkSj izR;sd [kkus ij Øe [kkus ij Øe la[;k fy[k nsuh pkfg;sA

(3) [kkuksa dh :fyax (Ruling of Columns) : fo"k;-lkexzh dk egRoiw.kZ Hkkx eksVh ;k nksgjh js[kkvksa ls cukuk pkfg,
ftlls fd nz"Vk dk è;ku rqjUr vkd£"kr gks ldsA de egRo ds [kkukas dks gYdh js[kkvksa }kjk izn£'kr fd;k tkuk
pkfg,A
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(4) rqyukRed vè;;u (Comparative Study) : è;ku jgs, ftu leadksa dh ijLij rqyuk djuh gks os ikl-ikl jD[ks
tk;saA

(5) inksa dh O;oLFkk (Arrangement of Items) : ,d vkn'kZ lkj.kh dh ǹf"V ls ;g vko';d gksxk fd fofHkUu inksa
dks muds egRo ds vuqlkj lkj.kh esa LFkku fn;k tk; vFkkZr~ egRoiw.kZ inksa dks igys vkSj de egRo okys inksa
dks ckn esa j[kk tk;sA vfèkdrj mu inksa dks igyk LFkku fn;k tkrk gS ftudks dbZ oxks± esa foHkDr djuk gksrk gSA

(6) fVIif.k;k¡ (Foot-notes) : ;fn leadksa ls lEcfUèkr dksbZ vko';d lwpuk lkj.kh esa nsus ls jg xbZ gS, vFkok fdlh
rF; ls lEcfUèkr fo'ks"k Li"Vhdj.k dh vko';drk gS rks mlds fy, lkj.kh ds uhps O;k[;kRed fVIi.kh
(Explanatory) ns nsuh pkfg,A

(7) L=kksr (Source) : lkj.kh dks lansgjfgr o izHkko'kkyh cukus ds fy;s leadksa dk L=kksr vo'; Li"V dj nsuk pkfg;sA

(8) ;ksx (Total) : lkj.kh esa iz;qDr gksus okys leadkas ds ;ksx o vUr;ksZx dh O;oLFkk bl izdkj dh tkuh pkfg, fd
[kkuksa o iafDr;ksa ds ;ksx dh tk¡p o Li"Vhdj.k (Verification) Lor% gh gks ldsA

(9) bdkbZ ,oa O;qRiUu lead (Unit and Derivatives) leadksa ds eki dh bdkbZ dks lEcfUèkr [kkuksa ds Åij fy[k
nsuk pkfg;sA blh izdkj izfr'kr, vuqikr, xq.kd o ekè; vkfn O;qRiUu leadksa dks ewY; leadksa ds ikl okys [kkus
eas j[kuk pkfg;sA

(10) lkekU; fu;e (General Rules) : blds vykok lkj.kh dk vkd"kZd gksuk vko';d rFkk mldk vkdkj fn;s gq,
LFkku vFkkZr~ dkxt ds vuqdwy gksA lkj.kh Lo;a esa leadksa dh ,d eq¡g cksyrh rLohj gksuh pkfg;sA MkW. ckmys dk
dguk gS fd ^^,d lkekU; O;fDr dk lkj.kh dks le>us ds fy;s fd;k x;k fo'ks"k iz;Ru, lgh vFkks± esa, lkj.kh
dh nks"kiw.kZ jpuk le>h tk;sxh**A okLro esa lkj.kh leadksa dk ,d ,slk niZ.k gS ftleas >kadus ij oLrq-fLFkfr
dh iw.kZ tkudkjh rqjUr gks tkuh pkfg;sA

è;ku jgs, lkj.kh; ,d ljy ugha oju~ rkfU=kd dk;Z gSA Jh gSjh tjkse (Harry Jerome) ds erkuqlkj, ^^,d vkn'kZ
lkaf[;dh; lkj.kh fuiq.krk o izkfofèk dh dlkSVh gS vkSj Li"V :i ls izLrqr dh xbZ lwpukvksa rFkk LFkku dh ferO;f;rk
dh loksZRÑ"V dyk-Ñfr gSA** la{ksi esa lkj.kh;u ds dk;Z esa fuiq.krk, vuqHko o lkekU; foosd dk gksuk vR;Ur vko';d
gSA MkW. ckmys dk dguk gS fd ^ladyu rFkk lkj.kh;u esa lkekU; foosd ,d izeq[k vko';drk gS rks vuqHko izeq[k f'k{kdA**

lkj.kh ds izeq[k ^Hkkx* fuEu izk:i esa Li"V fd;s x;s gSa %-

rkfydk 'kh"kZd (Title)

¼'kh"kZ ladsr½

Caption

Sub Sub-heads Sub-Heads Total

Heading Column Column Column Column

Head Head Head Head

Total

Foot note

lkjf.k;ksa ds izdkj
(Types of Tables)

lkaf[;dh; lkjf.k;ksa dk oxhZdj.k eq[; :i ls ¼d½ mís';, ¼[k½ ekSfydrk ,oa ¼x½ jpuk ls vkèkkj ij fd;k tkrk gSA



leadksa dk oxhZdj.k rFkk lkj.kh;u 4 3

¼v½ mís'; ds vkèkkj ij lkj.kh;u

mís'; ds vkèkkj ij lkjf.k;k¡ nks izdkj dh gksrh gSa — (1) lkekU; mís'; okyh lkj.kh (General Purpose Table) rFkk
(2) fo'ks"k mís'; okyh lkj.kh (Special Purpose Table)A lkekU; mís'; okyh vFkok lUnHkZ lkj.kh dk izkFkfed mís';
leadksa dks bl izdkj izLrqr djuk gksrk gS O;fDrxr bdkb;ksa dk ikBdksa }kjk rqjUr irk yxk;k tk lds ¼ØkDLVu ,oa
dkmMsu½A ;g lkj.kh vR;fèkd foLr̀r gksus ds dkj.k vfèkd mi;qDr ugha le>h tkrh gSA ;gh dkj.k gS fd bldk iz;ksx
vfèkdrj ljdkjh fjiksVks± ds lUnHkZ esa fd;k tkrk gSA blds foijhr fo'ks"k mís'; okyh vFkok lkjka'k lkj.kh (Summary

Table) fdlh mís'; fo'ks"k dh iwfrZ ds fy, rS;kj dh tkrh gS rFkk bldk vkèkkj lkekU; lkj.kh ls vis{kkÑr NksVk gksrk gSA

¼c½ ekSfydrk ds vkèkkj ij lkj.kh;u

ekSfydrk ds vkèkkj ij lkjf.k;k¡ nks izdkj dh gksrh gSa — (1) ekSfyd ;k izkFkfed lkj.kh (Original or Primary Table)

rFkk (2) O;qRiUu lkj.kh (Derivative Tabel)A ekSfyd lkj.kh esa leadksa dks ekSfyd :i eas j[kk tkrk gS tcfd O;qRiUu
lkj.kh esa leadksa ds ;ksx, izfr'kr, vuqikr, xq.kkad o ekè; vkfn ewY;ksa dks izLrqr fd;k tkrk gSA

¼l½ jpuk ds vkèkkj ij lkj.kh;u

jpuk vFkok cukoV ds vkèkkj ij lkjf.k;k¡ nks izdkj dh gksrh gS %-

(1) ljy lkj.kh (Simple Table) % tc leadksa dks dsoy ,d gh xq.k vFkok fo'ks"krk ds vkèkkj ij izLrqr fd;k tkrk
gS, rks mls ljy lkj.kh djrs gSa, tSls tula[;k dk vk;q (Age) vFkok fyax (Sex) vFkok jkT;ksa ds vuqlkj
forj.kA ljy vFkkZr~ ,d-xq.k lkj.kh dk mnkgj.k uhps fn;k x;k gS %-

Illustration 1.

Distribution of Population by Age-groups.

 Age-grops (Years) Number of Persons (Millions)

0-20 —   —

20-5 —   —

over 50 —   —

Total —   —

(2) tfVy lkj.kh (Complex Table) : tc leadksa dks ,d ls vfèkd fo'ks"krkvksa ds vkèkkj ij izLrqr fd;k tkrk gS
rks mls tfVy lkj.kh dgrs gSaA tfVy lkj.kh iqu% rhu :iksa esa foHkkftr dh tk ldrh gS %-

 (i) f}xq.k lkj.kh (Double or Two-way Table) : f}xq.k lkj.kh mls dgrs gSa ftlesa leadksa dh dsoy nks
fo'ks"krkvksa dks lekos'k fd;k tkrk gS tSls tula[;k dk vk;q rFkk fyax (Sex) ds vkèkkj ij forj.kA bl
ǹf"V ls f}xq.k lkj.kh dk mnkgj.k bl izdkj gksxk % -

Illustration 2.

Distribution of Population by Age and Sex

Age-groups Number of Persons (Millions)

(Years) Male Female Total

0-20 — — —

20-50 — — —

over 50 — — —

Total — — —
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(ii) f=kxq.k lkj.kh (Treble or Three-way Table) : f=kxq.k lkj.kh esa ,d rFkk rhu xq.kksa ds vkèkkj ij leadksa
dks iznf'kZr fd;k tkrk gS tSls tula[;k dk vk;q, fyax rFkk lk{kjrk (Age, Sex and Literacy) ds vuqlkj
forj.kA mnkgj.k bl izdkj gS %-

Illustration 3 : Draw up a blank table showing the distribution of population in a district A, according to

five age-groups from 0 to 100 years, sex and literacy.

Distribution of Population by Age, Sex and Literacy

Number of Persons (Millions)

Age-Groups Male Female Total

(Years) Literate Illiterate Total Literate Illiterate Total Literate Illiterate Total

0-20

20-40

40-60

60-80

80-100

Total

(iii) cgqxq.k lkj.kh (Manifold or Higher Order Table) : tc leadksa dks rhu ls vfèkd fo'ks"krkvksa ds vkèkkj
ij izLrqr fd;k tkrk gS tks mls cgqxq.k lkj.kh djrs gSaA mnkgj.k ds fy, tula[;k dks vk;q, fyax, lk{kjrk
rFkk jkT;ksa esa forj.k ds vkèkkj ij bl izdkj fn[kk;k tk;sxk %-

Illustration 4 :

tula[;k dk jkT;, vk;q, fyax o lk{kjrk ds vuqlkj forj.k

(Distribution of Population by States, Age, Sex and Literacy)

jkT; vk;q-oxZ O;fDrksa dh la[;k ¼fefy;u½

State (Age-Groups) iq#"k (Male) L=kh (Female) ;ksx (Total)

(years) L IL T L IL T  lk{kj fuj{kj ;ksx

1. Assam 0-20

vle 20-50

Over 50

Total

2. Bihar 0-20

fcgkj 20-50

Over 50

Total

uksV — bl lkj.kh dks blh izdkj vU; izkUrksa ds fy, c<+k;k tk ldrk gSA
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Illustration 5 : ,d fjDr lkj.kh cukb;s ftlesa tu'kfDr leadksa dk forj.k vk;q (Age), fyax (Sex) rFkk xzkeh.k-
'kgjh fuokl (Rural-Urban Character of Residence) ds vkèkkj ij fn[kk;k tk ldsA

Solution : izLrqr iz'u ds fy;s f=kxq.k lkj.kh rS;kj dh tk;sxhA vk;q oxZ pkj ekus x;s gSaA

tu'kfDr dk vk;q, fyax rFkk xzkeh.k-'kgjh fuokl ds vuqlkj forj.k

(Distribution of Manpower by Age, Sex and Character of Residence)

Age-Groups Urban ('kgjh) Rural (xzkeh.k) Total (;ksx)

vk;q&oxZ Male Female Total Male Female Total Male Female Total

0-20

20-40

40-60

Over 60

Total

Illustration 6 : ,d lekpkj-i=k eas ,d gh ifjokj esa jgus okys {k;-xzLr O;fDr;ksa (Tubercular Persons) esa ¶yw
(Influenza) ds izHkko lss lEcfUèkr fuEu fooj.k izdkf'kr gqvk %-

^,d yk[k fuokfl;ksa esa ls Bhd ikaposa Hkkx ds cjkcj O;fDr;ksa esa {k;jksx (T.B.) ds y{k.k izdV gq, vkSj muesa ls 5000

O;fDr ¶yq ls ihfM+r gq, ijUrq muesa ls dsoy 1000 O;fDr gh vnwf"kr (Uninfected) ?kjksa eas jgrs FksA blds foijhr ftUgsa
¶yw ugha gqvk, ,sls {k;-xzLr O;fDr;ksa ds 15 osa Hkkx ij vHkh Hkh Li'kZ vFkkZr~ laØe.k (Infection) dk izHkko FkkA dqy feykdj
21 gtkj O;fDr ¶yq ls ihfM+r gq, vkSj 41 gtkj laØe.k ls izHkkfor Fks ijUrq ,sls O;fDr;ksa dh la[;k dsoy 2000 Fkh tks ¶yq
ds f'kdkj gq, vkSj {k; jksx ls izHkkfor ugha gq, rFkk tks ,sls ?kjksa eas jgrs Fks tgk¡ ¶yw dk dksbZ vkSj jksxh ugha Fkk \

mi;qZDr lwpuk dks laf{kIr lkj.kh esa iquO;ZofLFkr dhft,A

Solution :

Table showing the incidence of influenza among tubercular persons living in same family

¶yw ls ihfM+r ¶yw ls ihfM+r ugha

Having Influenza Not Having Incluenza

nwf"kr ?kj vnwf"kr nwf"kr ?kj vnwf"kr Grand

Infected Uninfected ;ksx Infected Uninfected ;ksx Total

Houses Houses Total Houses Houses Total egk;ksx

{k;xzLr
Having T.B. 1,000 4,000* 5,000 1,000 14,000¶ 15,000 20,000

{k;xzLr ugha
Not Having T.B. 14,000 2,000 16,000§ 25,000** 39,000 64,000 80,000

;ksx (Total) 15,000 6,000 21,000 26,000 53,000 79,000 1,00,000

* Persons having influenza and living in uninfected houses (out of tubercular persons) are 5000 – 1000 = 4000

¶ Persons not having influenza and living in uninfected houses (out of tubercular persons) are 15000 – 1000 =

14000 (Q 20,000 – 5,000 = 15,000)

§ No. of persons not having T.B. but having influenza are 21,000 – 5,000 = 16,000.

** Total no. of persons living in infected houses are 41,000. Figures known are 15000 + 1000. So persons

living in such houses with T.B. effect and no influenza effect are 41,000 – (15,000 + 1,000) = 25,000.
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f}pj vkòfÙk lkj.kh
(Bivariate or Two-directional Frequency Table)

dHkh-dHkh nks vkòfÙk forj.k , ftueas ijLij dqN lEcUèk gksrk gS, ,d-lkFk f}pj vkòfÙk lkj.kh ds :i esa j[ks tkrs gSaA
;g forj.k, ftls vkM+h oxhZÑr-lkj.kh (Cross-classified Table) Hkh dgrs gSa, nks pjksa ds eè; c̀gr lEcUèk (Borad

Relationship) dk fo'ys"k.k djus esa lgk;d fl) gksrk gSA mnkgj.kkFkZ, lsokdky vkSj etnwjh ds vkèkkj ij fd;k x;k
Je-'kfDr dk oxhZdj.k, ;g Li"V djrk gS fd D;k etnwjh dh njsa lsok dh vofèk ls lEcfUèkr gSa vFkkZr~ mlls izHkkfor
gksrh gSSaA blh izdkj O;fDr;ksa dh yEckbZ rFkk Hkkj ds vkèkkj ij rS;kj dh xbZ f}eq[kh lkj.kh nksuksa pjksa ds eè;
dk;kZRed-lEcUèk (Functional Relationship) dks Li"V djrh gSA è;ku jgs, ,slh lkj.kh lEcUèk-LFkkiu dk dksbZ
lkaf[;dh; eki izLrqr ugha djrh cfYd ,d lkekU; pk{kq"k izHkko (Visual Impact) j[krh gSA

jpuk fofèk % bldh jpuk fofèk uhps ,d mnkgj.k }kjk Li"V dh xbZ gSA

Illustration 7. uhps 20 ifr;ksa vkSj ifRu;ksa dh vk;q ds vad fn;s x;s gSaA bu leadksa dks ,d f}pj oxhZÑr forj.k
lkj.kh ds :i esa izLrqr dhft,, ftuesa oxZ-foLrkj 5 dk vFkkZr~ oxkZUrj 20-25, 25-30 vkfn gksaA

Øe la[;k % 1 2 3 4 5 6 7 8 9 10

ifr;ksa dh vk;q % 28 37 42 25 29 49 37 35 23 41

ifRu;ksa dh vk;q % 23 30 40 26 25 41 35 25 21 38

Øe la[;k % 11 12 13 14 15 16 17 18 19 20

ifr;ksa dh vk;q % 27 39 23 33 36 32 22 29 38 48

ifRu;ksa dh vk;q % 24 34 20 31 29 35 23 27 34 47

Solution :

(1) ;gk¡ izFke pj, ifr;ksa dh vk;q gS vkSj nwljk pj ifRu;ksa dh vk;qA nksuasa pjksa esa U;wure vk;q 20 o"kZ rFkk vfèkdre
vk;q 49 o"kZ gSA vr% nksuksa ds fy;s 20-25, 25-30, 30-35, 35-40, 40-45, 45-50 oxkZUrj i;kZIr jgsaxsA

uksV % è;ku jgs, nksuksa pjksa ds fy;s leku oxZ-foLrkj ;k ,d-leku oxkZUrj gksuk vko';d ugha gSA D;ksafd
ifjfLFkfr vuqlkj ;g rks pj ewY;ksa ij fuHkZj djsxkA

(2) ifr;ksa dh vk;q ¼izFke pj½ ds oxkZUrj igys [kkus ;k dkWye (Column) esa j[ks tk;saxs vkSj ifRu;ksa dh vk;q ¼nwljs
pj½ ds oxZ Åij dh rjQ N% [kkus cukdj muesa j[k fn;sa tk;saxsA

uksV % [kkus (Column) fdrus cuk;s tk,a, ;g nwljs pj ds oxkZUrjksa dh la[;k ij fuHkZj djsxkA blh izdkj
iafDr;ksa (Rows) fdruh gksa, ;g izFke pj ds oxkZUrjksa dh la[;k }kjk r; gksxkA

(3) vafre iafDr vkSj vafre [kkuk dqy vkòfÙk;ksa ds fy;s gksrs gSaA

(4) vc iz'u ij vkb,A Øe la[;k 1 in nksuksa pjkas dk la;ksx 28, 23 gSA ;fn 28 o"kZ ifr;ksa ¼izFke pj½ ds vk;q
oxZ 25-30 esa vkrk gS vkSj 23 o"kZ ifRu;ksa ds vk;q-oxZ 20-25 ls lEc) gSA vr% ck;sa ls 25-30 oxZ ds lkeus,
vkSj Åij ls 20-25 oxZ ds uhps mHk;fu"B dks"Bd (Common Cell) esa ,d feyku-js[kk (Tally-bar) [khap nh
tk;sxhA fQj, nwljs uEcj ij 37, 30 dk la;ksx gSA bls ck;sa ls 35-40 ds vk;q-oxZ esa vkSj Åij ls 30-35 vk;q
oxZ ds uhps ds dks"Bd esa j[kk tk;sxkA blh izdkj 'ks"k la;ksxksa ds fy;s mi;qDr dks"Bdksa esa feyku js[kk,a cuk
nh tk;saxhA ¼nsf[k;s lkj.kh½A

(5) fQj, feyku js[kkvksa dh fxurh djds mudh la[;k fy[k nh tk;sxhA ;g dks"Bd vkòfÙk;k¡ (Call Frequencies)

dgykrh gSA ¼nsf[k;s lkj.kh½A

(6) vUr eas dkWye-okj vkSj iafDr-okj dks"Bdksa ds ;ksx fd;s tkrs gSa vkSj mUgsa vafUre dkWye vkSj vafUre iafDr esa j[kk
tkrk gSA tSls dkWye-okj ;ksx 5, 5, 4, 3, 2, 1 gS vkSj iafDr-okj ;ksx 3, 5, 2, 6, 2, 2 vk;k gSA
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(7) fQj budk egk;ksx (Grand Total) fd;k tkrk gSA bls dqy vkòfÙk (Sf) dgrs gSa Lej.k jgs, nksuksa pjksa dh
vkòfÙk;ksa dk ;ksx egk;ksx ds cjkcj gksuk pkfg,A tSls bl mnkgj.k esa nksuksa rjQ ls ;ksx 20 vk;k gSA ;fn ;g
egk;ksx nksuksa rjQ ls leku ugha gS rks le> yhft, fd dksbZ =kqfV gks pqdh gSA

f}pj vkòfÙk forj.k lkj.kh dk vafre izk:i fuEu gS % -

feyku-js[kk rkfydk (Tally Sheet)

ifr;ksa dh vk;q ifRu;ksa dh vk;q ;ksx

20-25 25-30 30-35 35-40 40-45 45-50

20-25 | | |  3 3

25-30 | |   2 | | |   3 5

30-35 |   1 |   1 2

35-40 | |   2 | | |   3 |   1 6

40-45 |   1 |   1 2

45-50 |   1 |   1 2

;ksx 5 5 4 3 2 1 20

qq
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vè;k; - 4

leadksa dk fp=ke; izn'kZu
(Diagrammatic Presentation of Data)

lkaf[;dh dk ,d egRoiw.kZ dk;Z tfVy leadkas dks bl izdkj izLrqr djuk gS fd mudks ljyrk ls le>k tk lds vkSj
mUgsa ns[kdj rqjUr dksbZ fu.kZ; fy;k tk ldsA ;|fi oxhZdj.k, lkj.kh;u, ekè; bR;kfn jhfr;ksa }kjk leadksa dks ljy vkSj
cksèkxE; cukus dk iz;kl fd;k tkrk gS, ijUrq lkekU; O;fDr ds fy, ;g izLrqrhdj.k vfèkd mi;ksxh fl) ugha gksrk D;ksafd
;s lHkh jhfr;ka rF;ksa dks leadksa esa gh O;Dr djrh gSaA fQj, ,d lkekU; O;fDr uhjl vadksa esa u rks dksbZ #fp j[krk gS
vkSj u gh mlesa leadksa ds te?kV dks le>us dh {kerk gksrh gS okLro esa, mls rks fo"k;-lkexzh dk ,d ,slk fp=k pkfg,
ftls og efLr"d ij fcuk tksj Mksy le> ldsA vr% bl ǹf"V ls vko';d gS fd lkaf[;dh; rF;ksa dks ǹf"Vxr fofèk;ksa
(Visual Method) }kjk bl <ax ls izn£'kr fd;k tk;s fdl lkèkkj.k-ls-lkèkkj.k cqf) dk O;fDr Hkh mls ,d-gh utj esa
le> ldsA lkaf[;dh esa leadksa ds vkd"kZd izn'kZu dks ,slh nks fofèk;ka gSa — (i) leadksa dk fp=ke; izn'kZu rFkk (ii)

fcUnw-js[kh; izn'kZuA bl vè;k; esa ge fp=ke; izn'kZu dk vkSj vxys vè;k; esa fcUnq-js[kh; izn'kZu dk foospu djsaxsA

fp=ke; izn'kZu dk vFkZ (Meaning) % fp=ke; izn'kZu ls rkRi;Z lkaf[;dh; leadksa dks ljy, jkspd o vkd"kZd
T;kferh; vkÑfr;ksa (Geometrical Figures), tSls — n.M fp=k, vk;r, òÙk vFkok ekufp=kksa ds :i esa izLrqr djuk gSA
bl izdkj fp=ke; izn'kZu vU; lkaf[;dh; jhfr;ksa ds foijhr, rF;ksa dks vfèkd jkspd ,oa ljy cukus dh ,d izfØ;k gSA

fp=ke; izn'kZu dh mi;ksfxrk ,oa ykHk
(Utility and Advantages of Diagrammatic Presentation)

ekuo efLr"d vR;fèkd lw{e rFkk mitkÅ gksus ds ckotwn leadksa dks Hkyh-Hkkafr le>us esa vleFkZ gSA oSls Hkh euq";
dksbZ dEI;wVj ugha vkSj u gh mlls ;g vk'kk dh tk ldrh gS fd og fo'kky rF;ksa dks ekul-iVy ij vafdr dj ldsA
fQj, MkW. ckÅys ds vuqlkj ^^la[;kvksa dh dksbZ Hkh lwph, tSls-tSls mldh yEckbZ c<+rh tkrh gS, de xzká gksrh gSA**
okLro esa, fp=ke; izn'kZu leL;k dk ,d ljy lekèkku gSA fp=k, leadksa ds vkd"kZd izn'kZu esa vR;fèkd mi;ksxh gksrs
gSaA lkaf[;dh; fp=kksa ds eq[; ykHk bl izdkj gSa %-

(1) vkd"kZd vkSj izHkkoh lkèku (Attractive and Effective Media of Presentation) : fp=k jkspd rFkk vkd"kZd
gkssrs gSa vkSj ;s mu yksxksa dk è;ku Hkh viuh vksj cjcl [khap ysrs gSa, ftUgsa vadksa esa dksbZ #fp ugha gksrhA izk;%
dgk tkrk gS ^^,d fp=k gtkj 'kCnksa ds cjkcj gksrk gSA** (A Picture is Worth in Thousand Words)A fp=kksa dk
vadkas dh rqyuk esa efLr"d ij vfèkd LFkk;h izHkko iM+rk gS vFkkZr~ ;s vfèkd le; rd ;kn jgrs gSaA

(2) ljy ,oa lqcksèk izLrqrhdj.k (Simple and Intelligible Presentation) : fp=k uhjl, tfVy rFkk vO;ofLFkr
leadksa dks ljy vkSj cksèkxE; cuk nsrs gSaA fQj, fp=kksa dks le>us ds fy;s fnekx ij vfèkd tksj ugha Mkyuk
iM+rk D;ksafd ;s fo"k; dh rRdky tkudkjh nsrs gSaA ;s fo'kkyrk dks laf{kIrrk vkSj tfVyrk dks ljyrk esa cnyrs
gSaA izks. eksjksus ds vuqlkj ^^vfèkdka'k O;fDr;ksa ds fy;s fujs lead uhjl gksrs gSaA fp=k, fdlh tfVy fLFkfr ds
Lo:i dks fn[kkus esa gekjh lgk;rk djrs gSaA ftl izdkj ,d ekufp=k gesa ,d fo'kky ns'k dk fogaxe ǹ'; iznku
djrk gS Bhd mlh izdkj fp=k ,d gh ǹf"V esa leadksa ls lEcfUèkr tfVy rF;ksa dk lEiw.kZ lkj le>us esa gekjs
fy;s lgk;d fl) gksrs gSaA**

(3) le; rFkk Je dh cpr (Saving of Time and Labour) : fp=kksa ls le; rFkk Je dh cpr gksrh gS tgka leadksa
dks le>us vkSj muds fu"d"kZ fudkyus esa vfèkd le; o ifjJe yxkuk iM+rk gS ogka fp=k lgt gh rF;ksa dh
lkjh fo'ks"krk;as gekjs lkeus [kksydj j[k nsrs gSaA fQj, fp=kksa dks le>us ds fy;s fdlh fo'ks"k ;k rduhdh Kku
dh vko';drk ugha gksrhA
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(4) rqyuk esa lgk;d (Helpful in Comparison) : fp=k fofHkUu rF;ksa ds chp rqyuk djus esa lgk;d gksrs gSaA
la[;kRed rqyuk mruh izHkkoh ugha gksrh ftruh dh fp=kkRed :i esaA mnkgj.kkFkZ, nl o"kks± ds mRiknu ds vkadM+s
vkSj bu vkadM+ksa dk fp=k, vxj lkFk-lkFk fn;s gq, gSa rks ns[kus okys dk è;ku fp=k dh vksj vfèkd tkrk gS vkSj
;g rqjUr crk;k tk ldrk gS fd fdl o"kZ dk mRiknu lcls vfèkd ;k lcls de gSA

(5) O;kid mi;ksx (Universal Use) : fp=kksa ds mi;ksx dk {ks=k vfr O;kid gSA fofHkUu ykHkksa ds dkj.k lkaf[;dh;
fp=kksa dk lHkh 'kkL=kksa esa iz;ksx fd;k tkrk gSA fo'ks"k :i ls O;kikj, okf.kT; rFkk foKkiu ds {ks=k esa rks fp=kksa
dk vkSj Hkh vfèkd egRo gSA lp rks ;g gS fd fp=k tu-thou dh lkoZHkkSfed 'kSyh dk :i ys pqds gSaA

(6) euksjatud ,oa tkudkjh ds lkèku (Source of Entertainment and Knowledge) : fp=k gesa rF;ksa dh
tkudkjh nsus ds lkFk-lkFk gekjk euksjatu Hkh djrs gSaA fp=kksa esa tgka xgurk gksrh gS ogka muesa gkL;-foukn Hkh
fNik gksrk gSA ftlds dkj.k ge fp=kksa ds izfr vfèkd vkdf"kZr gksrs gSaA fQj, fp=k mRlqdrk dks Hkh c<+krs gSa vkSj
mRlqdrk Kku dh igyh lh<+h gSA

fp=ke; izn'kZu dh ifjlhek,a
(Limitations)

fp=k rF;ksa dk ,d izHkkoh izn'kZu vo'; gS ijUrq okLrfod ughaA fp=kksa dh lgk;rk ls fo"k;-lkexzh dk dsoy ,d eksVk-
lk vanktk (Rough Idea) gh yxk;k tk ldrk gSA fQj, ;g ,d ,slk dksey ;a=k gS ftlds =kqfViw.kZ fuoZpu (Wrong

Interpretation) dh lEHkkouk ges'kk cuh jgrh gSA

(1) lhfer mi;ksx % fp=ke; izn'kZu dh mi;ksfxrk dsoy ,d lkekU; O;fDr ds fy, gS, ,d fo'ks"kK ds fy;s gS, ,d
fo'ks"kK ds fy;s ughaA

(2) lhfer 'kq)rk % fp=k lfUudV ewY;ksa (Approximate Values) ij vkèkkfjr gksus ds dkj.k rF;ksa dk ;FkkFkZ foospu
ugha dj ikrsA

(3) vuqi;qDrk % fp=kksa dh lgk;rk ls fofHkUu ewY;ksa dk lw{e vUrj vFkok c̀gr~ vUrj iznf'kZr djuk lEHko ugha gSA
mnkgj.k ds fy;s nks ewY;ksa 6,000 rFkk 6,015 vFkok 50 rFkk 5,4000 dk vUrj fp=kksa }kjk Li"V ugha fd;k tk
ldrk, Hkys gh eki-n.M dqN Hkh gksA

(4) nq#i;ksx % fp=kksa dh ljyrk ls nq#i;ksx dks ldrk gS D;ksafd xyr eki-n.M ij cus fp=k HkzekRd gksrs gSaA

(5) lhfer rqyuh;rk % fp=kksa }kjk rqyukRed vè;;u rHkh lEHko gS tc lead nks ;k nks ls vfèkd gksa vkSj os
ltkrh; gksa vU;Fkk fu"d"kZ HkzekRed gks ldrs gSaA

(6) cgqxq.k-izn'kZu dh dfBukbZ % fp=kksa dh lcls cM+h lhek ;g gS fd buds }kjk cgq-xq.kh lwpuk,a izn£'kr ugha dh
tk ldrhA ,slh lwpukvksa ds fp=kksa ds LFkku ij lkj.kh;u ,d vfèkd izHkko'kkyh jhfr gSA è;ku jgs, fp=k lkjf.k;ksa
ds vuiwjd rks gSa LFkkiuUu ughaA

fp=k-jpuk ds lkekU; fu;e
(General Rules for Constructing Diagrams)

fp=kksa dh jpuk vR;Ur lkoèkkuh vkSj dq'kyrk ds lkFk dh tkuh pkfg;s rkfd o leadksa ds ;FkkFkZ-Hkko dks lgh :i esa
izdV dj ldsA fp=k-jpuk dk dk;Z, dksbZ lkèkkj.k-dk;Z u gksdj fof'k"V-;ksX;rk dk dk;Z gSa vr% bl ǹf"V ls fp=kksa
dks vkd"kZd rFkk izHkko'kkyh cukus ds fy;s fuEu fu;eksa dk ikyu djuk vko';d gS %-

(1) vkd"kZ.k ,oa LoPNrk (Attractive and Neatness) : tSlkfd ge tkurs gSa fp=k lkaf[;dh; leadksa ds izLrqrhdj.k
ds p{kq"k-midj.k (Visual Aids) gSa vkSj ;s vka[kksa dks yqHkkus ds lkFk-lkFk efLr"d ij LFkk;h izHkko NksM+rs gSaA
blfy;s ;g vko';d gS fd fp=k brus LoPN, vkd"kZd rFkk jkspd cuk, tk,a rkfd os cjcl gh yksxksa dk è;ku
viuh vksj vkdf"kZr dj ysaA fp=kksa dks vkd"kZd cukus ds fy;s fofHkUu izdkj ds jaxksa, 'ksM~l, fcUnqvksa ¼MkV~l½,
js[kkvksa, pkj[kkuksa vkfn mik;ksa dk iz;ksx fd;k tk ldrk gSA
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(2) 'kq)rk (Accuracy) : fp=k-jpuk eas 'kq)rk ij è;ku nsuk vko';d gSA fo'ks"k :i ls fp=kksa esa vkd"kZ.k iSnk djrs
le;, mudh 'kq)rk dk ifjR;kx ugha djuk pkfg, D;ksafd v'kq) fp=kksa ls HkzekRed fu"d"kZ fudyrs gSaA

(3) mi;qDr vkdkj (Suitable Size) : fp=k ds vkdkj ds ckjs esa dksbZ ǹ<+ o fuf'pr fu;e ugha gSA gk¡ ! fp=k dk
vkdkj dkxt ds vkdkj ds vuq:i gksuk pkfg,A fp=k u rks cM+k gks vkSu u gh cgqr NksVk vkSj ;g dkxt ds
eè; esa cuk;k tkuk pkfg;sA oSls izks. ywV~l us fp=k ds vkdkj ds lEcUèk esa ‘Root Two’ uked fu;e rS;kj fd;k

gS ftlds vuqlkj fp=k dh NksVh rFkk cM+h  Hkqtk ds chp 1 : 2  ;k 1 : 1.414 dk vuqikr gksuk pkfg;sA

(4) 'kh"kZd rFkk QqVuksV (Title and Footnote) : fp=k ds Åij ,d mi;qDr, Li"V rFkk laf{kIr 'kh"kZd gksuk pkfg;s
ftlls fd mls ns[krs gh fp=k dh fo"k;-lkexzh vkSj mlesa fn[kk;s x;s rF;ksa dh rqjUr tkudkjh gks tk;sA ;fn
'kh"kZd ls dksbZ rF; Li"V ugha gksrk rks mldh O;k[;kRed fVIi.kh fp=k ds uhph ck;ha rjQ ns nsuh pkfg;sA

(5) ekin.M dk p;u (Selection of Scale) : fp=k-jpuk dk lcls egRoiw.kZ igyw mfpr ekun.M ;k iSekus dk p;u
djuk gSaA ekinaM ds p;u ds ckjs esa dksbZ fuf'pr fu;e ugha gS, rFkkfi bl lEcUèk esa dqN fopkj.kh; ckrsa bl
izdkj gSa %-

(i) dkxt dk vkdkj vkSj leadksa dh izÑfr dks ns[krs gq, iSekuk bl izdkj fuèkkZfjr fd;k tkuk pkfg;s fd fp=k
u rks cgqr cM+k vkSj u gh cgqr NksVk gksA

(ii) mleas leadkas dh lHkh egRoiw.kZ fo'ks"krk,a Li"V gks tk,aA

(iii) iSeku lela[;k (Even Numbers) vFkok 5 ;k 10 ds xqf.krksa (Multiples) eas gksuk pkfg,A

(iv) mnxz (Vertical) rFkk {kSfrt (Horizontal) nksuksa rjQ ds iSekuksa dk Li"V ladsr dj nsuk pkfg,A

(v) ;fn nks ;k nks ls vfèkd fp=kksa dh rqyuk djuh gS rks lgh fu"d"kZ fudkyus ds fy;s mudk ekinaM ,d-leku
j[kuk pkfg;sA

(6) fp=k [khapuk (Sketching of Diagram) : fp=kksa dh jpuk lnSo iSekus ;k T;kferh; midj.kksaa dh lgk;rk ls
djuh pkfg;sA eqDr-gLr (Free Hand) fp=k ns[kus esa Hkís yxrs gSa blfy;s bl vknr ls cpuk pkfg,A blds
vykok fp=k ds foHkkxksa ;k mi-foHkkxksa ds varj dks fcUnqvksa, [kM+h ;k iM+h js[kkvksa, pkj[kkuksa vkfn ladsrkas }kjk
Li"V dj nsuk pkfg,A

(7) ladsr (Index) : fp=k dh jpuk esa iz;qDr fofHkuu izdkj ds fpºuksa tSls 'ksM~l, fcUnqvksa, js[kkvksa, pkj[kkuksa vkfn
ds vFkZ dks Li"V djus ds fy;s, fp=k ds Åij nk;sa dksus esa ladsr nsus pkfg,a ftlls fd fp=k vkSj mlds foHkkx
vklkuh ls le> eas vk ldsA

(8) L=kksr-fVIi.kh (Source-note) : ftl rF; dks fp=kkafdr fd;k x;k gS mlls lEcfUèkr vkadM+sa tgka ls izkIr fd;s
x;s gS, mldk L=kksr fp=k ds uhps ns nsuk pkfg,A blls fp=k dh fo'oluh;rk c<+ tkrh gSA

(9) ljyrk (Simplicity) : tgka rd lEHko gks lds, fp=k ljy gksus pkfg;sa rkfd mUgsa lkèkkj.k-ls-lkèkkj.k O;fDr
Hkh vklkuh ls le> ldsA ;fn cgqr lkjh fo'ks"krkvksa dks ,d gh tfVy fp=k cukdj fn[kk;k x;k gS rks mls u
dsoy le>uk eqf'dy gksxk cfYd mlls fnekx esa Hkze iSnk gksxkA

(10) mi;qDr fp=k dk pquko (Choice of a Suitable Diagram) ,d mi;qDr fp=k dk p;u djuk lcls dfBu dk;Z
gS D;ksafd leadksa ds izn'kZu gsrq vusd izdkj ds fp=kksa dk iz;ksx fd;k tkrk gSA oSls mfpr fp=k dk p;u, eq[;
:i ls leadksa dh izÑfr (Nature), leadksa dk foLrkj (Magnitude), fp=k dk {ks=k ¼vFkkZr~ ftu yksxksa ds fy;s fp=k
cuk;k tkuk gS½ vkfn ckrksa ij fuHkZj djrk gS vkSj lkFk-lkFk gh blds fy;s i;kZIr fuiq.krk, vuqHko, Kku rFkk
foosd dh vko';drk gksrh gSA

fp=kksa ds izdkj
(Kinds of Diagrams)

lkaf[;dh fp=k eq[;rk ikap izdkj ds gksrs gSa — (1) ,d-fcek fp=k] (2) f}-fcek fp=k] (3) f=k-fcek fp=k] (4) fp=k-ys[k,
(5) ekufp=kA
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,d foLrkj okys ;k ,d-foek fp=k
(One Dimensional Diagrams)

,d-foek fp=k mu fp=kksa dks dgrs gSa ftuds cukus esa dsoy ,d gh foLrkj vFkkZr~ Å¡pkbZ dk iz;ksx fd;k tkrk gS vkSj
pkSM+kbZ vFkok eksVkbZ dk ughaA ;g fp=k eq[; :i ls js[kkvksa (Lines) rFkk n.Mksa (Bars) ds :i esa cuk;s tkrs gSaA è;ku
jgs, n.M-fp=kksa esa n.M dh pkSM+kbZ Hkh jD[kh tkrh gS ijUrq mldk eki-n.M ls dksbZ lEcUèk ugha gksrkA ;s fp=k jpuk
o le>us dh ǹf"V ls ljy gksrs gSa ijUrq budk iz;ksx dsoy mu fLFkfr;ksa esa fd;k tkrk gS tgka U;wure o vfèkdre
ewY;ksa esa vfèkd vUrj u gksA uhps ge ,d-foek fp=k ds fofHkUu Lo:iksa dk vè;;u djsaxs %-

(1) js[kk-fp=k (Line Diagram) : js[kk-fp=k dk iz;ksx rc fd;k tkrk gS, tc in-ewY;ksa dh la[;k vfèkd gks vkSj Js.kh
ds lcls NksVs vkSj lcls cM+s in ewY; ds chp vUrj de gksA fp=k-jpuk ds fy;s izR;sd in-ewY; ds cjkcj yEckbZ
dh [kM+h js[kk [khaph tkrh gS vkSj lHkh js[kkvksa ds chp leku vUrj jD[kk tkrk gSA è;ku jgs, bu js[kkvksa esa eksVkbZ
ugha gksrh, ftlds dkj.k ;g fp=k izk;% de vkd"kZd gksrs gSa ¼nsf[k;s fp=k-1½A

Illustration 1. psjkiwath {ks=k esa izfrfnu o"kkZ dk 15 fnuksa dk fjdkMZ uhps fn;k x;k gSA bu leadksa dks ,d mi;qDr
fp=k }kjk izLrqr dhft;sA

Dates : 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ranifall (‘"’) : 7 8 10 12 13 14 15 17 11 15 14 16 10 8 10

fp=k&1 : js[kkfp=k (Line Diagram)

(1) ljy n.M fp=k (Simple Bar Diagram) : in-ewY;ksa dh la[;k de gksus dh n'kk esa ljy n.M-fp=kksa rS;kj fd;s
tkrs gSaA js[kk-fp=k vkSj n.M-fp=k esa vUrj dsoy bruk gS fd n.M-fp=k esa js[kkvksa dh pkSM+kbZ cuk nh tkrh gS
ftlls fp=k dk vkd"kZ.k dbZ xq.kk c<+ tkrk gS, tcfd 'ks"k lkjh ckrsa js[kk-fp=k ds leku gh gksrh gSaA n.M-fp=k
dh jpuk ds fy;s lcls cM+s ewY; ds vkèkkj ij igys ,d mi;qDr iSekuk fuf'pr dj fy;k tkrk gSA fQj, lHkh
n.M bl iSekus ds vuqlkj cuk;s tkrs gSaA gk¡ ! n.Mksa dh pkSM+kbZ o muds chp dk fjDr LFkku cjkcj j[kk tkrk
gSA n.Mksa dks vfèkd vkd"kZd cukus ds fy;s muesa jax o fMtkbuksa dk iz;ksx fd;k tk ldrk gSA n.M-fp=k mnxz
vFkkZr~ [kM+s (Vertical) rFkk {kSfrd vFkkZr~ iM+s (Horizontal) nksuksa izdkj ds gks ldrs gSaA ;s fp=k O;fDrxr leadksa,
dky Js.kh rFkk LFkkukuqlkj lead Jsf.k;ksa ds fy;s vfèkd mi;qDr gksrs gSaA ¼nsf[k;s fp=k 2½A

Illustration 2. The following table gives the birth rate per thousand of different countries over a certain

period. Construct a suitable diagram.

Country : China India New Zealand U.K. Germany Sweden

Birth Rate : 40 33 30 20 16 15
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fofHkUu ns'kksa esa tUe nj izfr gtkj

fp=k&2 : ljy n.M-fp=k (Simple Bar Diagram)

(3) cgqxq.kh n.M-fp=k (Multiple Bar Diagrams) : tc ,d gh lkFk vusd lwpuk,a tksfd ,d gh rF;-lewg ls
lEcfUèkr gksa, dks izn£'kr djuk gks rc ljy n.M-fp=k ds ctk; cgqxq.kh n.M-fp=k dk iz;ksx fd;k tkrk gSA ,d
lewg ls lEcfUèkr lHkh n.M vkil esa lVs gq, cuk;s tkrs gSaA fQj, FkksM+k fjDr LFkku NksM+dj nwljs lewg ds n.M
rS;kj fd;s tkrs gSaA gk¡ ! vè;;u dh lqfoèkk ds fy;s fofHkUu rF;ksa dks izn£'kr djus okys n.Mksa dks vyx-vyx
jaxksa ;k fMtkbuksa }kjk fn[kk;k tkrk gSA nks lewg okys n.M fp=kksa dks ;qxy n.M-fp=k (Double Bars) vkSj rhu
lewg okyksa dks f=kn.M-fp=k (Treble Bars) dgrs gSa ¼nsf[k;s fp=k la[;k Øe'k% 3 o 4½A

lllustration 3. Hkkjr ds fons'kh O;kikj ls lEcfUèkr fuEukafdr vkadM+ksa dks fp=k }kjk iznf'kZr dhft;s %-

Year Imports Exports

1959-60 961 640

1960-61 1087 643

1961-62 958 677

1962-63 981 709

Hkkjr ds vk;kr ,oa fu;kZr

fp=k&3 : ;qxy n.M-fp=k (Double Bar Diagram)
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Illustration 4. esjB dkWfyt ds pkj ladk;ksa dh rhu o"kks± dh Nk=k-la[;k dks cgqxq.kh n.M-fp=kksa }kjk izLrqr dhft;s%-

Nk=kksa dh la[;k

ldk; (Faculty) 1669-70 1970-71 1971-72

dyk (Arts) 1200 1100 900

foKku (Science) 800 900 1200

okf.kT; (Commerce) 400 500 350

fofèk (Law) 300 400 550

(4) vUr£oHkDr n.M-fp=k (Sub-Divided Bar Diagram) : tc leadksa ds ̂ ;ksx* (Total) rFkk muds fofHkUu ̂ foHkkxksa*
(Divisions) dks ,d-lkFk fn[kkuk gks rc vUrfoZHkDr n.M-fp=kksa dk iz;ksx fd;k tkrk gSA bUgsa la?kVd n.M-fp=k
(Component Bar Diagrams) Hkh dgrs gSaA jpuk dh ǹf"V ls , loZizFke fn;s gq, in-ewY;ksa ds vuqlkj fofHkUu n.M
cuk;s tkrs gSa vkSj izR;sd n.M dk mlds foHkkxksa ds vuqikr esa ckaV fn;k tkrk gSA vkSj vfèkd Li"V djus ds

fofHkUu ladk;kas ds Nk=k la[;k

fp=k&4 % cgq-n.M fp=k (Multiple Diagram)

fy;s fiNys mnkgj.k esa ;fn esjB dkWyst ds fofHkUu leadkas esa fo|k£Fk;ksa dh la[;k ds lkFk-lkFk mudh dqy
la[;k esa gksus okys fujis{k ifjorZuksa dks Hkh izn£'kr djuk gks rks vUrfoHkDr n.M-fp=k vfèkd mi;qDr ekuk
tk;sxkA pwafd dkWyst dh rhuksa o"kks± esa Nk=k-la[;k Øe'k% 2700, 2900, 3000 gSA vr% 1 cm =  500 dk iSEkkuk
vfèkd mfpr jgsxk ¼nsf[k;s fp=k-5½A

vUrj iznf'kZr djus okys vUrfoHkDr fp=k (Sub-divided Bars Showing Differences) : bu fp=kksa ds }kjk nks izdkj
ds leadksa vkSj muds ikjLifjd vUrj dks Hkh iznf'kZr fd;k tk ldrk gS, tSls vk;kr fu;kZr rFkk O;kikj-'ks"k( thou-

nj, èR;q -nj ,oa vfrthou-nj vkfnA bu fp=kksa dh jpuk ds fy,, loZizFke nksuksa rF;ksa esa ls cM+s rF; ¼ewY;½ dks ysdj
ljy n.M-fp=k cuk fy;k tkrk gSa fQj, mlesa ls NksVs rF; ds cjkcj foHkkx dkV fy;k tkrk gSA bl izdkj, cM+s rFkk
NksVs nksuksa ewY;ksa ds chp dk ^vUrj* (Difference) n.M ds Åij Hkkx esa iznf'kZr gks tkrk gSA gk¡ ! mYys[kuh; ;g gS
fd vUrj okys foHkkx dks, ml fpUg ls fn[kk;k ;k vafdr fd;k tkrk gS tks nksuksa esa cM+k gksA ¼nsf[k;s fp=k-6½A

fuEu mnkgj.k esa 1981 esa fu;kZr vk;kr ls vfèkd gSaA vr% ^fu;kZr-ewY; ¼73½ ds vkèkkj ij n.M cuk;k x;k gS vkSj
mlesa ls vk;kr-ewY; ¼70½ ds cjkcj fgLlk ¼dkys jax dk Hkkx½ dkV fn;k x;k gSA n.M dk 'ks"k Hkkx ¼lQsn Hkkx½ fu;kZr~-
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fofHkUu ladk;ksa ds Nk=k la[;k

fp=k&5 % vUrfoZHkDr n.M fp=k (Componment Bar Diagram)

vk;kr ds vUrj vFkkZr O;kikj-{ks=k dks fn[kykrk gSA 1984 esa pawfd vk;kr dh ek=kk fu;kZr ls vfèkd gSA vr% n.M
^vk;kr-ewY;* ds vkèkkj ij cuk;k x;k gSaA 1985 esa vk;kr vkSj fu;kZr nksukas cjkcj gSa vr% n.M dks nks cjkcj fgLlksa
esa mnxz :i esa ckaV fn;k x;k gSA

Illustration 5. Represent the following data by means of sub divided bars :-

Year Imports Exports Balance of Trade

1981 70 73 + 3

1982 72 80 + 8

1983 74 85 + 11

1984 85 80 – 5

1985 75 75 –

vk;kr, fu;kZr rFkk O;kikj-'ks"k ¼djksM+ :.½

fp=k&6 % varj okys foHkkftr n.M-fp=kA
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(5) izfr'kr vUrfoZHkDr n.M-fp=k (Percentage Sub-divided Bars) : ;fn ,d rF; ds fofHkUu foHkkxksa ls lEcfUèkr

leadksa esa gksus okys lkis{k ifjorZuksa dh vkil esa rqyuk djuh gks rks mlds fy, izfr'kr vkèkkj ij vUrfoZHkDr

fp=k cuk;s tkrs gSaA bu fp=kksa dh jpuk ds fy, loZizFke ewY;ksa ds dqy ;ksx dks 100 ekudj lHkh foHkkxksa ds

izfr'kr fudky fy;s tkrs gSaA fQj, mudk lap;h izfr'kr fudkyk tkrk gSA blds ckn ljy n.M-fp=k cukdj

mlesa lap;h izfr'krksa ds cjkcj foHkkx dkV fy;s tkrs gSaA

ykHk-gkfu fp=k (Profit or Loss Diagram) : tc vUrfoZHkDr n.M-fp=kksa dk iz;ksx fdlh oLrq ds ykxr-rRoksa rFkk

ykHk-gkfu esa gksus okys lkis{k ifjroZuksa dks fn[kkus ds fy;s fd;k tkrk gS, rc ,sls fp=kksa dks ^ykHk-gkfu fp=k* dgrs gSaA

;s fp=k izfr'kr vUrfoZHkDr fp=kksa dh rjg gh cuk, tkrs gSa ijUrq vUrj dh ǹf"V ls , buesa fofHkUu foHkkxksa dks ^uhps ls

Åij* dkVus ds ctk; ^Åij ls uhps* dkVk tkrk gSA

Illustration 6. Represent the following by sub-divided bars drawn on the percentage basis :-

fuEu leadksa dks izfr'kr vkèkkj ij cuk;s tkus okys vUrfoZHkDr n.M fp=kksa }kjk iznf'kZr dhft;s %-

     ykxr izfr dqlhZ ¼:. esa½

Particulars 1938 1939 1940

(1) etnwjh (Wages) 4.5 7.5 10.5

(2) vU; yxkr (Other Costs) 3.0 5.1 7.5

(3) ikfyl O;; (Polishing) 1.5 2.4 3.0

dqy ykxr (Total Cost) 9.0 15.0 2.10

foØ; ewY; izfr dqlhZ 10.0 15.0 12.0

ykHk (+) ;k gkfu (–) 1.0 — (–) 9.0

Solution : loZizFke, izfr-dqlhZ vken (proceed per chair) dks 100 ekurs gq;s lHkh rF;ksa dks izfr'kr esa cnyk tk;sxkA
fQj, mUgas lap;h izfr'kr cukdj ykHk-gkfu fp=k rS;kj fd;k tk;sxk ¼nsf[k;s fp=k-7½

1938 1939 1940

Particulars Rs. % Cum. % Rs. % Cum.% Rs. % Cum.%

Wages 4.5 45 45 7.5 50 50 10.5 87.5 87.5

Other Costs 3.0 30 75 5.1 34 84 7.5 62.5 150

Polishing 1.5 15 90 2.4 16 100 3.0 25.0 175

Total Costs 9.0 90 15.0 100 21.0 175

Profit/Loss + 1 + 10 — 0 – 9 – 75

Proceeds 10 100 15 100 12 100

(6) f}-fn'kk n.M-fp=k (Duo-Directional Bar Diagram) : leadksa ds nks ijLij fojksèkh Lo:iksa vFkkZr~ foijhr
izÑfr ds rF;ksa dk izn'kZu djus ds fy, f}-fn'kk n.M fp=kksa dk iz;ksx fd;k tkrk gSA ;s fp=k ^vkèkkj js[kk* ds
nksuksa vksj vFkkZr Åij vkSj uhps rS;kj fd;s tkrs gSa ¼nsf[k;s fp=k-8½A
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izfr'kr ykxr, foØ;-ewY; o ykHk-gkfu ¼izfr dqlhZ½

fp=k&7 : izfr'kr n.M-fp=k (Percentage Bars)

Illustration 7. fuEu leadksa dks f}-fn'kk n.M-fp=kksa dh lgk;rk ls izn£'kr dhft;s %-

Hkkjrh; jsyos ds ykHk djksM+ ¼:i;s½

Year Net Profit Expenses Gross Profit

1967 6 2 8

1968 5 3 8

1969 3 2 5

1970 6 3 9

1971 4 2 6

Solution : mÙkj ds fy;s fp=k 8 nsf[k;sA

nks foLrkj okys ;k f}-foek-fp=k
(Duo-Dimensional Diagrams)

,d-foek fp=kksa vFkkZr~ n.M-fp=kksa esa dsoy ,d gh foLrkj dk è;ku jD[kk tkrk gS tcfd f}-foek fp=kksa eas nks foLrkjksa-
ÅapkbZ rFkk pkSM+kbZ ds vkèkkj ij fp=kksa dk fuekZ.k fd;k tkrk gSA bu fp=kksa ds {ks=kQy in-ewY;ksa ds vuqikr esa gksrs gSa,
blhfy;s budks ^{ks=kQy-fp=k* (Area Diagram) vFkok ^èkjkry-fp=k* (Surface Diagram) Hkh dgrs gSaA f}-foek fp=k
eq[;r;k rhu izdkj ds gksrs gSa %-

(1) vk;r fp=k (Rectangular Diagrams)

(2) oxZ fp=k (Square Diagrams)

(3) òÙkh; fp=k (Circular or Pie Diagrams)
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Hkkjrh; jsyos dk 'kq) ykHk rFkk O;;

fp=k-8 % f}-fn'kk n.M fp=k (Duo-Directional Bars)

(1) vk;r fp=k (Rectangular Diagrams) : nks ;k nks ls vfèkd jkf'k;ksa dh ikjLifjd rqyuk djus ds fy;s vk;r
fp=kksa dk iz;ksx fd;k tkrk gSA vk;r fp=k nks izdkj ds gksrs gSa %-

(i) izfr'kr vUrfZHkDr vk;r fp=k (Percentage Sub-divided Rectangle) % tc fdlh fofHkUu ifjokjksa ds
ikfjokfjd ctV dh rqyuk djuh gks, rks mlds fy;s vk;r fp=kksa dk gh iz;ksx fd;k tkrk gSA ,sls fp=kksa
dh jpuk djus ds fy;s lcls igys, fn;s gq;s ifjokjksa ds dqy vk; dks 100 ekudj fofHkUu enksa ij gksus
okyh O;;-jkf'k;ksa dks izfr'kr esa cny fy;k tkrk gSA blds ckn 100 ds cjkcj ekin.M ysdj izR;sd
ifjokj ds fy;s ,d-leku ÅapkbZ okys vk;r cuk fy;s tkrs gSaA gk¡ ! bu vk;rksa dh pkSM+kbZ dqy-O;; ds
vuqikr esa j[kh tkrh gSA rRi'pkr~ O;; dh izfr'kr jkf'k;ksa ds vuqlkj, vk;r dks ^uhps ls Åij* dh vksj
fofHkUu [k.Mksa esa ckaV fn;k tkrk gSA

Illustration 8 : uhps fn;s x;s ifjokjksa ds ekfld O;; ¼:. esa½, lEcUèkh fooj.k dks f}-foek }kjk izLrqr dhft;s %-

O;; dh ensa (Items of Expenditure) ifjokj (A) ifjokj (B)

Hkkstu (Food) 200 250

oL=k (Clothing) 100 200

edku fdjk;k (House Rent) 80 100

b±èku (Fuel) 40 50

fofoèk (Miscellaneous) 80 200

dqy O;; (Total Expenditure) 500 800

Solution : nksuksa ifjokj dh vk; dks 100 ekurs gq;s fofHkUu enksa dks fuEu <ax ls izfr'krksa esa cnyk tk;sxk vkSj blds
ckr vUrfoHkDr vk;r-fp=k dh jpuk dh tk;sxhA nksuksa vk;rksa dh pkSM+kbZ muds vk;rksa dh pkSM+kbZ muds ekfld O;;
500 % 800 vFkkZr~ 5 % 8 ds vuqlkj esa jD[kh tk;sxh ¼nsf[k;s fp=k 9½A



5 8     O;kolkf;d lkaf[;dh

Family A (Rs. 500) Family B (Rs. 800)

Items of

Expenditure Rs. % Cum. % Rs. % Cum. %

Food 200 40 40 250 31.3 31.3

Clothing 100 20 60 200 25.0 56.3

House Rent 80 16 76 100 12.5 68.8

Fuel & Lighting 40 8 84 50 6.2 75.0

Miscellaneous 80 16 100 200 25.0 100.0

Total 500 100 800 100

(1) foHkkftr vk;r-fp=k (Sub-divided Rectangles) : tc rhu fofHkUu fdUrq ijLij lacafèkr rF;ksa dk fp=ke;
izn'kZu djuk gks rc foHkkftr vk;r-fp=kksa dk iz;ksx fd;k tkrk gS tSls fdlh oLrq dk izfr bdkbZ ewY;, fcØh
dh ek=kk rFkk foØ;-jkf'k dk ,d lkFk iznf'kZr fd;k tkukA è;ku jgs, ,sls fp=kksa esa pkSM+kbZ lnSo izfr-bdkbZ ewY;
ds vuqikr esa yh tkrh gS tcfd ÅapkbZ fcØh dh ek=kk ds vuqikr esa j[kh tkrh gSA vk;r dk {ks=kQy ¼ÅapkbZ
× pkSM+kbZ½ dqy foØ;-ewY; dks O;Dr djrk gSA 'ks"k fØ;k izfr'kr vUrfoZHkDr vk;r fp=k ds leku gh gSA

nks ifjokjksa dk ekfld O;;

fp=k&9 % izfr'kr vUrfoZHkDr vk;r

(2) oxZ fp=k (Square Diagrams) : tc rF;ksa ds U;wure vkSj vfèkdre ewY;ksa esa dkQh vUrj gksrk gS rks muls n.M-

fp=k ugha cuk;s tk ldrsA mnkgj.kkFkZ ;fn U;wure vkSj vfèkdre ewY; Øe'k% 4000 vkSj 100 gSa rks lcls cM+k n.M,

lcls NksVs n.M ls 40 xquk gksxkA Hkys gh dksbZ-lk iSEkkuk D;ksa u ys fy;k tk;s, bl vuqikr dks O;Dr djuk laHko ugha
gSA vr% ,slh fLFkfr esa n.M-fp=kksa  ds LFkku ij ^oxZ-fp=kksa* dk fuekZ.k fd;k tkrk gSA jpuk fofèk — (i) lcls igys
leadkas dk oxZewy fudkyk tkrk gSA (ii) fQj, oxZewyksa ds vuqikr eas oxks± dh jpuk dj yh tkrh gSA gk¡ ! mYys[kuh;
;g gS fd lHkh oxZ lnSo ,d gh èkjkry ij cuk;s tk;as rkfd os ns[kus esa lqUnj yxsa vkSj mudh ljyrk ls rqyuk dh
tk ldsA
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Illustration 9. pkj ns'kksa esa xsgw¡ dk mRiknu ¼djksM+ Vu½ esa uhps fn;k x;k gSA bu leadksa dks ,d miZ;qDr fp=k }kjk
izLrqr dhft;s %-

Countries : A B C D

Quantity (Crore Tons) : 3600 2000 1200 800

Solution : pw¡fd vfèkdre ewY; (3600) vkSj U;wure ewY; (800) eas dkQh vUrj gSA vr% bu leadkas dks oxZ-fp=k }kjk
izn£'kr djuk vfèkd mi;qZDr gksxkA

ns'k mit ¼djksM+ Vu½ oxZewy oxZ dh Hkqtk
(Country) (Quantity) (Square-root) (In cms.)

A 3600 60 3

B 2000 44.7 2.2

C 1200 24.6 1.7

D 800 28.3 1.4

oxks± dh Hkqtkvksa dh yEckbZ Kkr djuk % oxks± dh jpuk djrs le; ,d iz'u ;g mBrk gS fd oxks± dh Hkqtkvksa dh yEckbZ
D;k j[kh tk, \ ;g rF; miyCèk LFkku vFkkZr~ dkxt ds vkdkj ij fuHkZj djrk gSA eku yhft;s, oxZ jpuk ds fy;s
gekjs ikl dqy 12 cm dk LFkku miyCèk gS ftlesa ls yxHkx 4 cm oxks± ds chp ds fjDr LFkku ds fy;s NksM+uk gksxkA

fofHkUu ns'kksa es xsgw¡ dk mRiknu

fp=k&10 % oxZ&fp=k (Squre Diagram)

;fn 'ks"k cps 8 cm ls, oxZewykas ds tksM+ dks foHkkftr dj fn;k tk;s rks blls og la[;k fudy tkrh gS ftlls izR;sd
oxZewy dks Hkkx nsus ij, ml oxZ dh okafNr yEckbZ Kkr gks tkrh gSA mi;qZDr mnkgj.k esa oxZewyksa dk tksM+ 167.6 gS
ftldks 8 ls Hkkx nsus ij yxHkx 20.9 ewY; vkrk gS ftlds lfUudV (Approximated) ljy ewY; 20 ls lHkh oxZewyksa
dks Hkkx nsdj Hkqtkvksa dh yEckbZ Kkr dh xbZ gS ¼nsf[k;s fp=k 10½A

oxks± dk iSEkkuk Kkr djuk (Scales of Squares) : oxks± dk iSEkkuk fudkyus ds fy;s dHkh Hkh ,d oxZ dh Hkqtk dh yEckbZ
dk oxZ djds, mldk {ks=kQy fudky fy;k tkrk gSA mnkgj.kkFkZ 3 cm dh Hkqtk okys oxZ dk {ks=k 3 × 3 = 9 cm gqvk
tks 3600 djksM+ Vu dh ek=kk dks izn£'kr djrk gS vr%

1 sq. cm = 3600 ÷ 9 = 400 crore tons.

(3) òÙkh; fp=k (Circular or Pie Diagrams) : ftu rF;ksa ds fy;s oxZ-fp=kksa dk iz;ksx mi;qZDr le>k tkrk gS Bhd mUgha
ds fy;s òÙk fp=kksa dk Hkh mi;ksx fd;k tk ldrk gSA òÙk fp=k dh jpuk oxZ -fp=k dh Hkkafr gh dh tkrh gSA òÙk -

fp=kksa dk fuekZ.k djus ds fy;s igys ewY;ksa ds oxZewy fudkys tkrs gSaA fQj, oxZewyksa ds vuqikr esa òÙkksa dh f=kT;k,a
(Radius) Kkr dj yh tkrh gS ftudksa vkèkkj ekudj òÙk rS;kj dj fn;s tkrs gSaA è;ku jgs , òÙkksa dks lnSo gh
èkjkry ij cukuk pkfg;s vkSj muds chp dk vUrj Hkh leku j[kuk pkfg;s rkfd fp=k ns[kus esa lqUnj yx ldsaA
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Illustration 10. Represent the data given in illustration 9 by a Circular or Pie Diagram.

fiNys mnkgj.k esa oxZ dh Hkqtk;as Øe'k% 3, 2.2, 1.7, 1.4 cm gSa ftudk vkèkk djus ij pkjksa òÙkksa dh f=kT;k,a Øe'k%
1.5, 1.1, 0.85, 0.7 gksaxh ¼nsf[k;s fp=k 11½A

fofHkUu ns'kksa esa xsgw¡ dk mRiknu

fp=k&11 % òÙk -fp=k (Pie Diagram)

òÙk -fp=k dk iSekuk Kkr djuk (Scale of Pie-Diagram) : igys fdlh ,d òÙk dh f=kT;k ds vkèkkj ij mldk {ks=kQy

fudky fy;k tkrk gSA òÙk dk {ks=k πr2 ds cjkcj gksrk gSA tgka, p (Pie) = 
22

7
 vkSj r = radius vFkkZr~ f=kT;kA mi;qZDr

mnkgj.k esa izFke, òÙk , ftldh f=kT;k 1.5 cm gS, dk {ks=kQy bl izdkj fudysxk %-

{ks=kQy = 
22

7
 × (1.5)2 ;k 

22

7
 × 2.25 = 

49 5

7

.
 oxZ lseh.Q

 

49 5

7

.

 oxZ lseh. fn[kkrk gS 3600 djksM+ Vu dks

\ 1 oxZ lsaeh. fn[kk;sxk = 

3600 7

49 5

ï

.

 =  509 djksM+ Vu

dks.kh; fp=k ;k òÙk -[kaM fp=k (Angular or Sector Diagram) : ftl izdkj rF;ksa ds mifoHkkxksa dks izn£'kr djus ds
fy, n.M vkSj vk;r dks foHkDr fd;k tkrk gS, mlh izdkj òÙk dks Hkh vUr£oHkDr fd;k tk ldrk gS vkSj ,sls fp=kksa
dks gh òÙk -[k.M fp=k dgrs gSaA bu fp=kksa dh jpuk ds fy;s leadksa dks dqy ;ksx dks 360 fMxzh ekurs gq, fofHkUu foHkkxksa
ds dks.kksa (Angles) dk eki fudky fn;k tkrk gS D;ksafd òÙk ds dsUnz esa 360º dk dks.k gksrk gSA gk¡ ! ;fn nks dksf.k;
òÙk ,d -lkFk cukus gksa rks mudh f=kT;k,a muds dqy tksM+ ds oxZewy ds vuqikr esa j[kh tkrh gS ¼nsf[k;s fp=k 12½A

Illustration 11. Represent by suitable diagram the following data of the outlay in the second and third five

year plans.

ifj;kstu O;; dk vkcaVu ¼djksM+ :.½

en (Head) Second Plan Third Plan

Agriculture and C.D. 530 1068

Irrigation of Power 865 1662

Village and Small Industry 175 264

Industry and Minerals 900 1520

Transport and Communiction 1300 1486

Social Services and Misc. 830 1500

4600 7500
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Solution : loZizFke nksuksa ;kstukvksa ds dqy O;; dk oxZewy fudkydj ¼vFkkZr~ 4600  = 67.8 o = 7500  = 86.6 ½,
mudk vuqikr fudkyk tk;sxk rkfd f=kT;kvkas dh yEckbZ Kkr gks ldsA rRi'pkr~ 360º ds vkèkkj ij fofHkuu enksa ds
dks.kh; eki Kkr fd;s tk;saxs ¼nsf[k;s fp=k 12½A

Head Second Plan Third Plan

Rs. Crores Degrees Rs. Crores Degrees

Agriculture and C.d. 530 41 1068 51

Irrigation and Power 865 68 1662 80

Villages and Small Industry 175 14 246 13

Industry and Minerals 900 70 1520 73

Trans and Communication 1300 102 1486 71

Social Service and Misc. 830 65 1500 72

Radius 4600 360º 7500 360º

67.8 2.26 cm 86.6 2.90 cm.

f}rh; ,oa r̀rh; ;kstuk esa O;; -forj.k

fp=k&12 % dks.kh; fp=k (Angular or Pie Diagram)

f=k-foek fp=k
(Three-Dimentional Diagram)

tc dHkh ewY;ksa esa vR;fèkd vUrj gksrk gS rks muls oxZ ;k òÙk -fp=k cukuk Hkh dfBu gks tkrk gS D;kasfd ewY;ksa ds oxZewyksa
esa dkQh varj cuk jgrk gSA ,slh n'kk esa lnSo rhu foLrkj okys fp=k vFkkZr~ f=k-foek fp=kksa dk iz;ksx djuk pkfg;sA
bu fp=kksa ds fuekZ.k esa rhuksa foLrkjksa — ÅapkbZ, pkSM+kbZ o ekSVkbZ dk ,d-lkFk bLrseky fd;k tkrk gSA f=k-foek fp=kksa
esa ?ku (Cubes), b"Vdk (Blocks), xksykdkj (Spheres) rFkk csyukdkj fp=k bR;kfn rS;kj fd;s tkrs gSaA f=k-foek dkQh
tfVy gksrs gSaA uhps dsoy ?ku-fp=k dh jpuk fofèk Li"V dh x;h gSA

?ku-fp=k dh fuekZ.k fofèk — (i) loZizFke, ewY;kas ds ?kuewy (Cubes Roots) fudkys tkrs gSaA ?kuewy fudkyus ds fy,
ewY; dk y?kqx.kd (log) Kkr djds mls ;fn 3 ls Hkkx fn;k tk; vkSj izkIr HktuQy dk Antilog ys fy;k tk; rks
og ?kuewYk gksrk gsA (ii) rRi'pkr ?kuewyksa ds vuqikr esa ?kuksa dh Hkqtk,a yh tkrh gSaA (iii) ?ku dh Hkqtk ds vkèkkj ij
igys ,d oxZ rS;kj fd;k tkrk gS, fQj mlh {ks=kQy esa nwljk oxZ bl izdkj rS;kj fd;k tkrk gS fd mldk ck;ka fupyk
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dksuk, igys okys oxZ ds dsUnz-fcUnq ij fLFkr gks vkSj mudh Hkqtk,a ijLij lekukUrj cuh jgsaA (iv) vUr esa bu nksuksa
oxks± ds dksuksa dks feyk nsus ij ?kufp=k iwjk gks tkrk gS ¼nsf[k;s fp=k 13½A
Illustration 12. jke vkSj ';ke dk ekfld osru Øe'k% 512 :. o 4096 :. gSA bu leadksa dks f=k-foek fp=k }kjk
izdV dhft,A
Solution :

osru ¼:.½ ?kuewy ?ku dh Hkqtk ¼lsaeh.½
Ram : 512 8 1

Shyam : 4096 16 2

fp=k-13 % ?ku-fp=k (Cube Diagram)

fp=kys[k ,oa ekufp=k
(Pictograms and Cartograms)

fp=k-ys[k — fp=k-ys[k i)fr dk fodkl MkW. vkWVks U;wjFk (Otto Neurath) us fd;k FkkA bl jhfr ds vUrxZr leadksa dks
lEcfUèkr oLrqvksa dh vkÑfr ;k fp=k cukdj izn£'kr fd;k tkrk gSA mnkgj.kkFkZ tula[;k leadksa dks euq";-vkÑfr
}kjk, ;kstuk-O;; dks :i;ksa dh FkSyh }kjk vkSj [kk|kUu mRiknu dks cksfj;ksa ds fp=k cukdj izn£'kr fd;k tk ldrk
gSA bu fp=kksa dh jpuk leadksa ds vuqikr esa dh tkrh gSA ;s fp=k dkQh vkd"kZd gksrs gSa vkSj ns[kus ij vfèkd vPNk
izHkko Mkyrs gSaA ;gh dkj.k gS fd foKkiu vkfn ds fy;s bu fp=kksa dk iz;ksx vfèkd fd;k tkrk gSA fp=k 14 esa nks o"kks±
ds [kk|kUu mRikn dks cksfj;k¡ cukdj fn[kk;k x;k gSA

1977 o 1978 esa [kk|kUu mRiknu
¼1 cksjh = 10 fe- Vu½

fp=k-14 % fp=k ys[k (Pictogram)

ekufp=k % ekufp=k HkkSxksfyd ;k izknsf'kd leadksa ds fy;s vfèkd mi;ZqDr gksrs gSaA mnkgj.kkFkZ fdlh ns'k esa tula[;k-
?kuRo, o"kkZ, ouLifr-forj.k, Ñf"k mit, [kfut-fLFkfr, vkfn dks izn'kZu ml ns'k ds ekufp=k ij vkd"kZd <ax ls fd;k
tk ldrk gSA gk¡ ! ekufp=k esa ftu-ftu rF;ksa dks fn[kk;k x;k gS muds Li"V ladsr ;k fpUg vo'; cuk nsus pkfg,aA

mi;qDr fp=k dk pquko
leadksa dk fp=ke; fu:i.k djrs le; fdl fp=k-fo'ks"k dk iz;ksx fd;k tk;s, ;g okLro esa ,d dfBu leL;k gSA
bldk dkj.k ;g gS fd ,d-gh izdkj ds leadksa ds fy;s dbZ izdkj ds fp=k cuk, tk ldrs gSaA

qq
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vè;k; - 5

leadksa dk fcUnqjs[kh; izn'kZu
(Graphic Presentation of Data)

fiNys vè;k; eas fofHkUu izdkj ds fp=kksa dk o.kZu fd;k x;kA fp=kksa dk iz;ksx fo'ks"k :i ls LFkku lacaèkh Jsf.k;ksa (Spatial

Series) ds fp=k.k ds fy;s fd;k tkrk gSA ysfdu dky Jsf.k;ksa (Time Series) rFkk vkòfÙk forj.kksa ds fp=k.k ds fy;s
fcUnq js[kh; fofèk (Graphical Method) vfèkd mi;qDr gSA ledksa ds fcUnqjs[kh; izn'kZu ds fy;s fcUnwjs[kh; i=k (Graph

Paper) dk iz;ksx fd;k tkrk gSA fn;s gq, leadksa dks fdlh ekin.M ds vkèkkj ij ,d fcUnqjs[kh; i=k ij vafdr dj
fn;k tkrk gS vkSj izkafdr fofHkUu fcUnqvksa dks feyk fn;k tkrk gSA

fp=kksa rFkk fcUnqjs[kh; fp=kksa esa varj
(Difference Between Diagrams and Graphs)

(1) fcUnqjs[kh; fp=k cukus ds fy;s fcUnqjs[kh; isij dk iz;ksx fd;k tkrk gS tcfd fp=k lkèkkj.k dkxt ij cuk;k
tk ldrk gSA

(2) fp=k vfèkd vkd"kZd gksrs gSa, blfy;s izpkj rFkk foKkiu ds fy;s cgqr mi;qDr gSaA fp=kksa dk izR;{k :i ls
lkaf[;dh dk vFkZ le>us esa dksbZ ;ksx ugha gksrk, fp=k dsoy izn'kZu ek=k gksrs gSa ijUrq js[kkfp=kksa dk iz;ksx
vuqlaèkkudÙkkZ vadksa ds fo'ys"k.k essa Hkh djrs gSaaA

(3) dky Jsf.k;ksa rFkk vkòfÙk forj.kksa dks iznf'kZr djus ds fy;s fcUnqjs[kh; fp=k , fp=kksa dh mis{kk vfèkd mi;ksxh gSaA

(4) fo'ks"k izdkj ds vkòfÙk js[kkfp=kksa }kjk Hkwf;"Bd (Mode) , eè;dk (Median) rFkk foHkktu ewY;ksa (Partition

Values) dk fuèkkZj.k fd;k tk ldrk gS ijUrq fp=kksa }kjk ,slk laHko ugha gSA

(5) fcUnqjs[kh; fofèk }kjk leadksa dk vkUrxZ.ku (Interopolation) rFkk ckáx.ku (Extrapolation) ljyrk ,oa 'kh?kzrk
ls fd;k tk ldrk gSA ;fn ,d oØ dh Bhd izdkj ls jpuk fd, tkus ij dksbZ vkdfLed ifjorZu ugha gqvk
gS rks ;s vuqeku cgqr dqN Bhd fl) gksrs gSaA fp=kksa }kjk ,slk laHko ughaaA

js[kkfp=k dbZ izdkj ds gksrs gSaA ;gka dsoy izeq[k :i ls iz;qDr gksus okys js[kkfp=kksa dk fooj.k fn;k x;k gSA lqxerk
ds fy;s fofHkUu js[kkfp=kksa dks nks Hkkxksa esa ckaVk x;k gS :-

(1) dky ekykvksa ds js[kkfp=k (Graph of Time Series); rFkk

(2) vkòfÙk -forj.kksa ds js[kkfp=k (Graphs of Frequency Distribution)A

js[kkfp=k cukus dh fofèk
(Technique of Constructing Graphs)

js[kkfp=k cukus ds fy;s izk;: fcUnq js[kh; i=k (Graph Paper) dk iz;ksx fd;k tkrk gSA nks ljy js[kk;sa fcUnqjs[kh; i=k
ij bl izdkj Mkyh tkrh gS fd os ,d nwljs dks 90 fMxzh ds dks.k ij dkVsaA ftl fcUnq ij nksuksa js[kk;as ,d-nwljs dks
dkVrh gS mls ewy-fcUnq (Point of Origin) vFkok 'kwU; fcUnq (Zero Point) dgrs gSaA iM+h js[kk (Horizontal Line) dks
{kSfrt eki Js.kh (X-Axis) ;k Hkqtk{k (Abscissa) dgrs gSa vkSj [kM+h js[kk (Vertical Line) dks mnxz eki Js.kh (Y-Axis)

;k dksfV-v{k (Ordinate) dgrs gSaA ;s nks js[kk;sa fuEu fp=k esa fn[kkbZ xbZ gSa :-
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Åij dh vkÑfr esa ‘O’ ewy-fcUnq gSA XOX' Hkqtk{k (X-Axis) rFkk YOY' dksfV (Y-Axis) gSA èkukRed (Positive) rFkk
_.kkRed (Negative) nksukas izdkj ds lead js[kkfp=k }kjk Hkh izn£'kr dh tk ldrh gSA dVko fcUnq ds nk;ha vksj rFkk
Åij èkukRed ewY;ksa rFkk uhps o ck;ha vksj _.kkRed ewY;ksa dks ukik tkrk gSA

fcUnqjs[kh; i=k dks pkj Hkkxksa esa ckaVk tkrk gS ftlesa izR;sd Hkkx dks pj.k (Quadrant) dgrs gSaA igys pj.k esa X rFkk
Y nksuksa ds eku _.kkRed gksrs gSaA lkekU;r:, lead èkukRed gksrs gSa vr: O;ogkj esa vfèkdka'kr: js[kkfp=k izFke pj.k
(First Quardrant) esa cuk;s tkrs gSaA

izFkk ds vuqlkj Lora=k pj (Independent Variable) tSls le;, vkdkj vkfn dks iM+h js[kk (Horizontal Scale) rFkk
vkfJr pj (Dependent Variable) dks [kM+h js[kk (Vertical Scale) ij fn[kk;k tkrk gSA dky ekykvksa esa le; {kSfrt
iSekus (Horizontal Scale) ij rFkk pj dh mn; iSekus (Vertical) ij fn[kk;k tkrk gSA izR;sd v{kj ds fy;s mfpr
ekinaM fuf'pr dj fy;k tkrk gSA ekinaM Hkqtka{k ds uhps rFkk dksfV v{k dh ck;ha vksj fy[k fn;k tkrk gS lkèkkj.k
rFkk js[kkfp=k esa izkÑfrd iSekus dk iz;ksx gksrk gSA vko';drkuqlkj ̂ ^vkuqikfrd iSekus** (Ratio Scale) dk iz;ksx fd;k
tk ldrk gSA

ekin.M fuèkkZj.k ds i'pkr~ vfUre dk;Z fn;s x;s leadksa dks vkysf[kr djuk gksrk gSA bl izdkj miyCèk fpºuksa dks
lhèkh js[kkvksa ds }kjk feyk fn;k tkrk gSA

¼d½ dky-Js.kh ds js[kkfp=k ;k dkfyd-fp=k

(Graphs of Time Series of Historigrams)

le; ds vkèkkj ij voyksduksa dh Js.kh ^dky-Js.kh* dgykrh gSA fcUnqjs[kh; iz.kkyh le;-le; ij gksus okys ifjorZuksa
dk fo'ys"k.k djus esa vR;Ur lgk;d X-v{k ij izk;: le; fn;k tkrk gS rFkk Y-v{k ij pj ds fofHkuu ekuA ,d
ls vfèkd pj Hkh ,d js[kkfp=k ij fn[kk;s tk ldrs gSa vkSj muesa vkil esa rqyuk dh tk ldrh gSA

dky ekykvksa ds js[kkfp=k izkÑfrd iSekus vFkok vkuqikfrd iSekus ds vkèkkj ij cuk;s tk ldrs gSaA izkÑfrd iSekus esa
,d le; ls nwljs le; esa fujis{k ifjorZu rFkk vkuqikfrd iSEkus esa ,d le; ls nwljs le; ds vkuqikfrd ifjorZu
;k ifjorZu dh nj (Relative Change or Rate of Change) dks izn£'kr fd;k tkrk gSA

izkÑfrd eki Js.kh ds dkfyd fp=k fuEu nks izdkj ds gks ldrs gSa :-

(1) fujis{k dkfyd fp=k (Absolute Historigram) : fujis{k dkfyd fp=k eas lead Js.kh dh ewy jkf'k;ksa ;k leadksa
dks izkafdr fd;k tkrk gS ;s jkf'k;ka eki dh fofHkUu bdkb;ksa tSls Vu, fdyksxzke, djksM+ #i;s vkfn esa O;Dr dh
tk ldrh gSA

(2) funsZ'kkad dkfyd fp=k (Index Historigram) : funsZ'kkad dkfyd fp=k esa okLrfod ewY;ksa ds LFkku ij muds
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funsZ'kkadksa (Index Numbers) dks fcUnqjs[kh; i=k ij vafdr fd;k tkrk gSA funsZ'kkadksa ;k lwpdkadksa }kjk ewY;ksa ds
lkis{k ;k rqyukRed vUrjksa dk ekiu gksrk gSA

izkÑfrd iSekus ij js[kkfp=k cukus ds fu;e
(Rules of Constructing the Line Graphs on Natural Scale)

(1) 'kh"kZd (Heading) : izR;sd js[kkfp=k dk ,d mi;qZDr 'kh"kZd gksuk pkfg,A 'kh"kZd laf{kIr rFkk Li"V gksuk pkfg;s
rkfd mldks i<+rs dh fo"k;-lkexzh dk Kku gks tk;sA

(2) ekin.M dk pquko (Choice of Scale) : ekin.M dk pquko ,slk gksuk pkfg;s ftlls lEiw.kZ leadksa dk izn'kZu
fd;k tk ldsA ekin.M iznf'kZr djus okys vadksa dks Li"V :i ls Hkqtkvksa ds uhps rFkk dksfV-v{k ds ck;ha vksj
fy[k nsuk pkfg,A js[kkfp=k ds Åij dh vksj fdlh fof'k"V LFkku ij ekin.M dk forj.k Hkh ns nsuk pkfg;s rkfd
ikBd dks js[kkfp=k le>us esa dksbZ dfBukbZ u gksA

(3) v{kksa dk vuqikr (Proportion of Axis) : tgka rd gks lds Hkqtk{k dh yEckbZ dksfV-v{k dh yEckbZ ls yxHkx
Ms<+ xquh j[kuh pkfg;sA

(4) Ñf=ke vkèkkj js[kk dk iz;ksx (Use of False Base Line) : mnxz iSeku ,d ls izkjEHk gksrk gS ysfdu ;fn vkfJr
pj o ewY; vfèkd vkdkj ds gSa rks ewy fcUnq ls dqN Åij fdlh vU; laLFkk ls iSekuk vkjEHk fd;k tk ldrk
gSA ,slh fLFkfr esa Ñf=ke vkèkkj js[kk dk iz;ksx fd;k tkrk gSA

(5) leadksa dh lkj.kh (Table of Data) : js[kkfp=k ds lkFk-lkFk lEcfUèkr lkj.kh Hkh nsuh pkfg;s rkfd foLr̀r vè;;u
rFkk 'kq)rk dh tkap dh lqj{kk cuh jgsA

(6) fofHkUu izdkj dh js[kk;sa (Different Types of Curves) js[kkfp=k esa izR;sd fcUnq dks Li"V :i ls vafdr djuk
pkfg;sA ;fn ,d ls vfèkd oØksa dk izn'kZu djuk gks rks fofHkUu izdkj dh js[kk;sa [khapuh pkfg;sa, tSls

ljy js[kk (Simple Line)

VwVh js[kk (Broken Line)

fcUnq js[kk (Dotted Line)

fcUnq-fojke js[kk (Dot-dash Line)

fofHkUu izdkj ds jaxksa vkfn dk Hkh iz;ksx fd;k tk ldrk gSA

(7) ladsr (Index Indicator) : fofHkUu js[kkvksa dk vUrj Li"V djus ds fy;s js[kkfp=k esa Åij dh vksj muls
lEcfUèkr ladsr ns nsuk pkfg;sA

,d pj ds js[kkfp=k
(Graphs of One Variable)

,d pj dks izn£'kr djus ds fy;s X-v{k (X-axis) ij le; fn[kkuk pkfg;s rFkk Y-v{k (Y-axis) ij pj ds fofHkUu
ekuksa dks izn£'kr djuk pkfg;sA fQj fn;s gq, leadksa dks le; vkSj pj ds ekuksa ds vuqlkj js[kkfp=k ij vafdr dj fn;k
tkrk gS ,oa lc fcUnqvksa dks js[kkvksa ls feyk nsrs gSaA bl js[kk dk mrkj-p<+ko (Fluctuating) ml pj esa fn;s gq, ifjorZu
dks cgqr dh lqpk: :i esa n'kkZrk gSA

Ñf=ke vkèkkj js[kk
(False Base Line)

js[kkfp=k cukus dk ,d fu;e ;g gS fd Y-v{k 'kwU; ls 'kq: gks pkgs fn;s fn;s gq;s leadksa esa pj dk ewY; fdruk Hkh gksA bl
fu;e dk ikyu fd;k tk;s rks leadksa dks fn[kkus ds fy;s cgqr vfèkd LFkku dh vko';drk iM+rh gS fQj Hkh leadksa ds
mrkj-p<+ko dks Hkyh izdkj ls izn£'kr ugha fd;k tk ldrkA tc lHkh 'kwU; rFkk pj ds U;wure eku (Minimume

Value) esa cgqr vUrj gks rks Ñf=ke vkèkkj js[kk dk iz;ksx fd;k tkrk gSA Ñf=ke vkèkkj ds iz;ksx ds nks izeq[k mís'; gSa :-
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(1) leadksa ds mrkj-p<ko dks js[kkfp=k }kjk bl izdkj izn£'kr djuk pkfg;s fd js[kkfp=k ns[kus okyk bl mrkj-p<+ko
ds egRo dks vklkuh ls le> ldsA

(2) js[kk-fp=k cukus esa LFkku de yxsA
tc Ñf=ke vkèkkj dk iz;ksx fd;k tkrk gSS rks 'kwU; vkSj py ds U;wure eku ds chp nks oØ js[kk;sa [khap nh tkrh gS
tSlk fd fuEu mnkgj.k ls Li"V gks tk;sxk :

eku yhft;s py dk U;wure eku 4,250 gSA ge 0 vkSj 4,000 ds chp nks js[kk;sa bl izdkj [khapsaxs :-

;fn X v{k ij ge 'kwU; ls izkjEHk djuk pkgsa tcfd Js.kh dk U;wure eku 'kwU; ls cgqr vfèkd gS rks vkèkkj js[kk dk
izkjEHk ls FkksM+k Åij ys tkdj vkèkkj js[kk ds lkFk feyk fn;k tkrk gSA ,slk djus ls ;g Li"V gks tkrk gS fd Ñf=ke
vkèkkj ij iz;ksx fd;k x;k gSSA fuEu fp=k }kjk bl ckr dk Li"Vhdj.k gks tk;sxk :

;g vfuok;Z ugha gS fd vkèkkj js[kk 'kwU; ls gh izkjEHk gks ;|fi izk;: ,slk djrs gSaA ;fn vkèkkj dks Js.kh ds U;wure
eku ls 'kq: fd;k tk;s rks bl fØ;k dh vko';drk ugha jgrh tks Åij ds fp=k esa fn[kkbZ xbZ gSA

mnkgj.k 1 : fuEu leadksa dks js[kkfp=k }kj izLrqr dhft;s :-

o"kZ izfr O;fDr vk; ¼:. esa½ o"kZ izfr O;fDr vk; ¼:. esa½
¼1980-81 ds vkèkkj ij½ ¼1980-1981 ds vkèkkj ij½

1982-83 2000.1 1986-87 2953.6

1983-84 2300.4 1987-88 3286.1

1984-85 2504.2 1988-89 2875.2

1985-86 2726.0 1989-90 4252.4
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mnkgj.k 2 : fuEu leadkas dks js[kkfp=k }kjk izn£'kr dhft;s :-

o"kZ  Ñf"k mRiknu dk lwpdkad o"kZ Ñf"k mRiknu dk lwpdkad

1984-85 154.6 1987-88 151.3

1985-86 158.4 1988-89 183.2

1986-87 152.5 1989-90 186.4

nks ;ks nks ls vfèkd pjksa ds js[kk-fp=k
(Graphs of Two or More Variables)

;fn ekin.M dh bdkbZ (Unit of Measurement) leku gS rks ,d gh js[kkfp=k ij ,d ls vfèkd pjksa dks izn£'kr fd;k
tk ldrk gSA blls rqyukRed vè;;u esa cgqr lgk;rk feyrh gS ysfdu 5 ;k 6 ls vfèkd pjksa dks ,d gh js[kk-fp=k
ij ugha fn[kkuk pkfg;s vU;Fkk fp=k dks le>us esa cgqr dfBukbZ gksxh D;ksafd ,d js[kk nwljh dks dbZ txg ls dkV
ldrh gS ftlls pyksa dh izòfÙk (Behaviour) dk Bhd :i ls irk yxkuk dfBu gksxkA tgka ,d ls vfèkd pjksa dks js[kk-
fp=k ij fn[kk;k tkrk gSa ogka fofHkUu izdkj dh js[kkvksa, jaxksa, vkfn dk iz;ksx djuk pkfg;s rkfd pjksa dh izòfÙk igpkuus
esa ljyrk jgsA
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mnkgj.k 3 : fuEu lead 1985-86 ls 1990-91 ds Hkkjr esa pkoy mRiknu ls lacafèkr gSa :-

o"kZ  y{; okLrfod mRiknu

(Target) (Actal Production Million Tonnes)

1985-86 63.5 63.8

1986-87 65.0 60.6

1987-88 65.2 56.9

1988-89 68.0 70.5

1989-90 72.5 74.1

1990-91 73.7 75.0

gy : bu leadksa dks mfpr :i ls izn£'kr djus ds fy;s Ñf=ke vkèkkj dk iz;ksx mi;qDr gksxkA X-v{k ij o"kZ rFkk
Y-v{k ij nksuksa pjksa ds ewY; fn[kk;s x;s gSaA fu;kZr dks fcUnq js[kk (Dotted Line) rFkk vk;kr dks eksVh js[kk;as (Thick

Line) ls fn[kk;k x;k gSA

mnkgj.k 4 : fuEu vadksa dks js[kk-fp=kksa }kjk izLrqr dhft;sA

ouLifr rsy ds inkFkZ ¼gtkjksa ehVj Vuksa esa½

fooj.k tu. Qj. ekpZ v. ebZ twu tqykbZ v. fl. vDrw. u. fn.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

mRiknu

1988 43.8 39.8 37.8 36.0 36.0 35.4 32.6 32.8 31.6 33.4 33.8 41.1

1989 34.2 29.2 29.9 31.1 31.1 31.7 27.6 27.5 28.1 24.9 32.3 38.6

1990 33.7 33.1 34.3
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cpr

1988 40.5 39.1 34.9 40.1 36.4 32.6 33.4 33.0 38.2 31.3 35.5 36.2

1989 33.7 33.7 30.8 32.0 32.3 27.7 24.4 25.5 25.4 26.5 32.0 35.8

1990 33.4 32.8 33.1

LVkWd

1988 0.9 10.6 13.5 9.4 8.3 8.5 7.9 6.9 8.4 10.5 8.8 12.6

1989 13.6 9.2 8.3 3.6 5.7 6.0 7.7 7.1 7.7 6.1 6.4 9.2

1990 8.6 8.9 10.1

gy : rhuksa pyksa dks ,d gh js[kk-fp=k ij bl izdkj iznf'kZr fd;k tk;sxk :

dksfVcUèk ;k foLrkj pkVZ

(Range Charts)

dHkh-dHkh fdlh py ds fdlh le; ds vfèkdre o U;wure mrkj-p<+ko dks vafdr djus dh vko';drk iM+rh gS tSls
fdlh jksx dks vfèkdre ;k U;wure, fdlh oLrq dk U;wure o vfèkdre ewY; vkfnA ,slh fLFkfr esa vfèkdre o U;wure
ewY;ksa ds oØ vyx-vyx [khap fy;s tkrs gSa vkSj muds chp ds LFkku dks fdlh jax ;k isafly ls Hkj nsrs gSaA ,sls js[kk-
fp=k cukus dh fofèk bl izdkj gS :-

(1) le; dks X-v{k rFkk py dks Y-v{k ij yhft;sA
(2) nks oØ, ,d vfèkdre ewY;ksa dks rFkk nwljh U;wure ewY;ksa dks izn£'kr djrh gqbZ cukb,A
(3) vfèkdre rFkk U;wure oØksa ds chp dh txg dks fdlh jax ls Hkj nhft, rkfd fp=k vkd"kZd vkSj le>us esa ljy

cu ldsA

mnkgj.k 5 : fuEufyf[kr leadksa dks mi;qDr fp=k }kjk izLrqr dhft;s :-

o"kZ vk;kr ¼djksM+ :. esa½ fu;kZr ¼djksM+ :. eas½

1984-85 17,134 11,744

1985-86 19,658 10,895

1986-87 20,096 12,452

1987-88 22,244 15,674

1988-89 28,235 20,232

1989-90 35,412 27,681
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gy : eghuksa dks X-v{k ij rFkk lksus dh dher Y-v{k ij yhft;s nks oØ — ,d vfèkdre rFkk nwljh U;wure ewY;
dk izn£'kr djrh gqbZ [khfp;sa tSlk fd vxys mnkgj.k esa fn;s x;s fp=k }kjk fofnr gksxkA

iV~Vhnkj oØ ;k la?kVd Hkkx-fp=k
(Band Curve or Component Chart)

tc dky Js.kh ij vkèkkfjr lEiw.kZ jkf'k va'kksa esa foHkDr gks rks iV~Vhnkj oØ dk iz;ksx fd;k tkrk gSA fofHkUu va'kksa dks
,d ds Åij ,d djds fpfUgr dj fn;k tkrk gSA chp dsa varj esa jax Hkj nsrs gSa ftlls ,d iV~Vhnkj Js.kh cu tkrh
gSA bl izdkj ds fp=k lEiw.kZ ykxr dks fofHkUu enksa esa foHkDr djds izn£'kr djus esa iz;qDr gksrs gSa tSls dqy fcØh
foHkkx vFkok ftys ds vuqlkj ;k dqy mRiknu jkT;kuqlkj ;k m|ksxkuqlkj (Industry-wise), vkfnA

mRiknu nl yk[k Vuksa esa
(Production in Tonnes)

o"kZ pkoy xsgw¡ Tokj eDdk cktjk vU; [kk|kUu
(Year) (Rice) (Wheat) (Jawar) (Maize) (Bajra) (Other-cereals)

1980-81 53.63 36.31 10.43 6.96 5.43 6.20

1981-82 53.25 37.45 12.06 6.90 5.54 6.59

1982-83 47.12 42.79 10.75 6.55 5.13 5.32

1983-84 60.10 45.48 11.92 7.92 5.72 6.34

1984-85 58.34 44.07 11.40 8.44 6.05 5.28

1985-86 62.82 47.05 10.20 6.64 3.66 5.70

1986-87 60.56 44.32 91.19 7.59 4.51 5.54

1987-88 56.43 45.10 11.85 5.83 3.28 5.08
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gy : pkoy, xsgwa vkfn ds vkadM+ksa dk ;ksx Kkr dhft;s, tSlk fuEu lkj.kh esa fn;k x;k gS :-

o"kZ pkoy xsgwa Tokj eDdk cktjk dqy ;ksx

1980-81 53.63 89.94 100.37 107.33 112.76 118.97

1981-82 53.25 90.70 102.76 109.66 115.20 121.79

1982-83 47.12 89.91 100.66 107.21 112.34 117.66

1983-84 60.10 105.58 117.50 125.42 133.15 139.48

1984-85 58.34 102.41 113.81 122.25 128.30 133.58

1985-86 62.82 110.87 121.07 127.71 131.37 137.07

1986-87 60.56 104.88 114.07 121.66 126.17 131.71

1987-88 56.43 101.53 113.38 119.01 122.29 127.37

,d iV~Vhnkj oØ mi;qZDr leadksa dks Bhd <ax ls izLrqr djsxkA ,slk oØ vxz izdkj ls cuk;s tk;sxk :

(1) o"kks± dks X-v{k ij rFkk mRiknu dks Y-v{k ij fn[kk;saA

(2) pkoy ls lacafèkr leadksa dks fpfUgr djds ,d js[kk }kjk feykb;s tSlk fp=k esa js[kk “A” }kjk fofnr gSA

(3) pkoy vkSj xsgwa ds leadksa dk ;ksx djds fpfUgr dhft;s tSlk “B” }kjk fofnr gSA

(4) pkoy, xsgwa rFkk Tokj ds leadksa dk ;ksx djds mUgsa fpfUgr dhft;s rFkk ,d js[kk }kjk feykb;s — bl fp=k esa
nsf[k;s js[kk “C”A

(5) pkoy, xsgwa Tokj rFkk eDdk ds leadksa dks ;ksx djds fpfUgr dhft;s vkSj js[kk }kjk feykb;s — nsf[k;s js[kk “D”A

(6) pkoy, xsgwa, Tokj rFkk eDdk rFkk vU; [kk|kUu ds leadksa dk ;ksx djds fpfUgr dhft;s — nsf[k;s js[kk “E”A

(7) pkoy, xsgwa, Tokj, eDdk rFkk cktjs ds leadksa dk ;ksx djds fpfUgr dhft;s — nsf[k;s js[kk “F”A
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^th* fp=k ij ^th* oØ
(Zee Chart or Zee Curve)

^^th** fp=k ,d cgq oØ fp=k gksrk gS, tks vaxzsth ds v{kj ^^tsM** (Z) ls feyrk gqvk gksrk gSA blfy;s bls th “Zee”

;k “Z” fp=k dgrs gSaA blesa rhu oØ rhu ckrksa dks izn£'kr djrs gq;sa [khaps tkrs gSa tks bl izdkj gSa :-

(1) ekSfyd leadksa dk oØ (Curve of Original Data);

(2) lap;h leadksa dk oØ (Curve of Cumulative Data); rFkk

(3) py ;ksxksa dk oØ (Curve of Moving Totals).

ekSfyd leadksa dk oØ lcls uhps fn[kk;k tkrk gSA py ;ksx oØ lcls Åij rFkk lap;h oØ eè; esa gksrk gSA O;kikfjd
leadkas dks izLrqr djus esa ^^th** fp=k dk fo'ks"k egRo gSA py ;ksx oØ O;kikj dh n'kk crkrk gS — Åij mBrh js[kk
O;kikj ls mUufr dk izn'kZu djrh gSA ekSfyd leadksa dk oØ ekSleh ifjorZu izn£'kr djrk gS rFkk lap;h oØ le;-

le; dh fLFkfr ls ifjfpr djkrk gSA

mnkgj.k 7 : fuEu leadksa dks ^^th** fp=k }kjk izLrqr dhft;s :-

ekg ekfld fcØh ekfld lap;h fcØh okf"kZd py ;ksx

¼Vuksa esa½ ¼Vuksa eas½

tuojh 500 500 9,000

Qjojh 550 1,050 9,300

ekpZ 800 1,850 9,800

vizSy 1,000 2,850 10,000

ebZ 850 3,700 10,400

twu 600 4,300 10,500

tqykbZ 650 4,950 10,700

vxLr 700 5,650 10,900

flrEcj 1,150 6,800 11,000

vDVwcj 1,400 8,200 11,300

uoEcj 1,500 9,700 11,400

fnlEcj 1,800 11,500 11,500
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vkuqikfrd js[kk fp=k
(Ratio Chart)

vc rd tks fcUnq-js[kh; fp=k bl vè;k; esa cuk;s x;s gSa muesa izkÑfrd eki-Js.kh dk iz;ksx fd;k x;k gSA bl izdkj
ds fp=kksa dk iz;ksx okLrfod vFkok fujis{k vUrjksa dks fn[kkus ;k rqyuk djus ds fy;s fd;k tkrk gSA tgka lkis{k
(Relative) ifjorZuksa dks fp=k }kjk fn[kkuk gks ogka izkÑfrd eki-Js.kh ds LFkku ij vkuqikfrd eki-Js.kh dk iz;ksx fd;k
tkrk gSA mnkgj.kkFkZ, ;fn ge ;g tkuuk pkgsa fd tula[;k dherksa, vkfn esa fdlh vuqikr ls fl) gks jgh gSa rks
izkÑfrd eki-Js.kh ds LFkku ij vkuqikfrd eki-Js.kh dk iz;ksx djuk iM+sxkA fuEu mnkgj.k }kjk bu nksuksa fofèk;ksa esa
vUrj Li"V gks tk;sxk :-

o"kZ mRiknu ¼Vuksa esa½ fujis{k òf) lkis{k òf)

1998 20 10 —

1989 30 10 50 izfr'kr

1990 40 10 33½ izfr'kr

1991 50 10 25 izfr'kr

1992 60 10 20 izfr'kr

mi;ZqDr mnkgj.k ls Li"V gS fd izfro"kZ fujis{k òf) leku gS ijUrq vkuqikfrd òf) dh nj ?kV jgh gS vr : tgka
vkuqikfrd ifjorZu fn[kkuk gks ogka izkÑfrd eki Js.kh dk iz;ksx Bhd fu"d"kZ ij igqapus esa ckèkd gksxkA blfy;s ,slh
ifjfLFkfr esa vkuqikfrd eki-Js.kh dk gh iz;ksx djuk pkfg;sA

izkÑfrd eki-Js.kh o vkuqikfrd eki-Js.kh esa vUrj

(Difference Between Natural Scale and Ratio Scale)

(1) izkÑfrd eki-Js.kh esa fujis{k (Absolute) ifjorZuksa dks fn[kk;k tkrk gS tcfd vkuqikfrd-Js.kh esa lkis{k ifjorZuksa
dks izn£'kr fd;k tkrk gSA

izkÑfrd eki n.M vuqikfr eki n.M

50 32 320 3,200 32,000

40 16 160 1,600 16,000

30 8 80 800 8,000

20 4 40 400 4,000

10 2 20 200 2,000

0 1 10 100 1,000

(2) izkÑfrd eki-Js.kh vadxf.krh; òf) (Arithmetic Progression) ij vkèkkfjr gS tcfd vkuqikfrd eki-Js.kh
xq.kksÙkj òf) (Geometric Progression) ds vkèkkj ij gksrh gSA fuEukafdr fp=k }kjk ;g ckr Li"V gks tk;sxhA

(3) izkÑfrd eki-Js.kh esa mnxz ekin.M 'kwU; ls vkjEHk gksrk gS vkSj vko';drkuqlkj Ñf=ke vkèkkj dk iz;ksx fd;k
tkrk gSA vkuqikfrd eki-Js.kh esa mnxz ekin.M 'kwU; ls vkjEHk ugha gksrk blfy;s bl izdkj ds fp=kksa esa Ñf=ke
vkèkkj js[kk dh vko';drk ugha gksrhA

(4) izkÑfrd eki-Js.kh esa _.kkRed ewY;ksa dk izn'kZu fd;k tk ldrk gS ijUrq vkuqikfrd eki-Js.kh esa _.kkRed-

ewY;ksa dk izn'kZu ugha gks ldrkA
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(5) izkÑfrd eki-Js.kh esa dksfV-v{k ij fujis{k eku izn£'kr fd;s tkrs gSaaA vkuqikfrd eki-Js.kh esa ;k rks ekuksa ds
y?kqx.kd (Logarithms) vafdr fd;s tkrs gSa ;k y?kqx.kdh; fcUnqjs[kh; i=k (Semi-logarithmic Paper) dk iz;ksx
fd;k tkrk gSA

(6) tgka pj ds fofHkUu ewY;ksa esa vfèkd vUrj gks ogk¡ vkuqikfrd eki-fp=k dk iz;ksx mfpr gSA

vkuqikfrd eki-Js.kh rFkk Nsnk oØ
(Ratio Scale and Logarithmic Curves)

fuEu nks jhfr;ksa }kjk vkuqikfrd eki-Js.kh ij fcUnq js[kk dh jpuk dh tk ldrh gSA

(1) nh gqbZ Js.kh ds y?kqx.kdksa dks lkèkkj.k fcUnqjs[kh; i=k ij fpfUgr djds; rFkk

(2) ewY;ksa dks y?kqx.kdh; i=k ij fpfUgr djdsA ;g ,d fo'ks"k izdkj dk fcUnqjs[kh; i=k gksrk gS tks vuqikr ds
vkèkkj ij fu£er gksrk gSA

igyh jhfr dsa vUrxZr fn;s gq;s ewY;ksa ds y?kqx.kd, y?kqx.kd lkj.kh (Logarithmic Table) }kjk Kkr dj fy;s tkrs
gSaA X-v{k ij le; fy;k tkrk gS vkSj Y-v{k ij fofHkUu ewY;ksa ds y?kqx.kdA fofHkUu fcUnqvkas dks js[kkvksa }kjk feyk
fn;k tkrk gSA nwljh jhfr ds varxZr pj ewY;ksa dk y?kqx.kd Kkr ugha fd;k tkrk vfirq okLrfod ekuksa dks y?kqx.kdh;
fcUnq js[kk-fp=k ij fpfUgr dj ysrs gSaA ;s i=k cktkj esa ljyrk ls fey tkrs gSaA igyh jhfr dh rqyuk esa ;g jhfr dgha
vfèkd ljy o yksdfiz; gSA

bu nksuksa jhfr;ksa dk iz;ksx fuEu mnkgj.k ls Li"V gks tk,xk :-

mnkgj.k 8 : fuEu lead ,d dEiuh }kjk izfr ekg mRiknu ls lacafèkr gSa :-

ekg bdkb;ksa dh la[;k  ekg bdkb;ksa dh la[;k

tuojh 1991 15,560 tqykbZ 1991 3,250

Qjojh 1991 13,170 vxLr 1991 3,570

ekpZ 1991 18,740 flrEcj 1991 3,620

vizSy 1991 12,450 vDVwcj 1991 3,140

ebZ 1991 8,320 uoEcj 1991 2,580

twu 1991 5,540 fnlEcj 1991 2,540

mi;qZDr leadkas dks ,d fcUnqjs[kh; i=k ij y?kqx.kdh; eki-Js.kh }kjk izn£'kr dhft;sA

gy : fn;s gq;s leadksa dk y?kqx.kd ysdj izkÑfrd iSekus ij vafdr dhft, :

ekg bdkb;ksa dh la[;k y?kqx.kd ekg bdkb;ksa dh la[;k y?kqx.kd

tuojh 1991 15,560 4.1920 tqykbZ 1991 3,250 3.5119

Qjojh 1991 13,170 4.1200 vxLr 1991 3,570 2.5527

ekpZ 1991 18,740 0.2728 flrEcj 1991 3,630 3.5587

vizSy 1991 12,450 4.0952 vDVwcj 1991 3,140 3,4987

ebZ 1991 8,320 3.9201 uoEcj 1991 2,580 2.4116

twu 1991 5,540 3.8774 fnlEcj 1991 2,540 3.4048
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mnkgj.k 9 : vxzkafdr lkj.kh QeZ ^d* vkSj QeZ ^[k* dh 1982 ls 1989 rd dh fcØh ds lead izLrqr djrh gSA
bu leadksa dks ,d fcUnqjs[kh; fp=k }kjk izLrqr dhft;s :-

o"kZ fcØh QeZ ^d* ¼gtkj bdkb;ksa esa½ fcØh QeZ ^[k* ¼gtkj bdkb;ksa esa½

1982 200 2,000

1983 300 3,000

1984 400 4,000

1985 500 5,000

1986 600 6,000

1987 700 7,000

1988 800 8,000

1989 900 9,000

gy : fn;s x;s leadksa dks izkÑfrd rFkk vkuqikfrd iSekuksa ij vafdr fd;k x;k gSA igyk fp=k izkÑfrd iSekus ij gS,
nwljk vkuqikfrd ijA
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vkuqikfrd iSekus ij bu leadksa dks izLrqr djus ds fy;s budk y?kqx.kd Kkr djsxsa tSlk fd fuEu lkj.kh ls fofnr
gksxk :

o"kZ  fcØh QeZ ^d* y?kqx.kd fcØh QeZ ^[k* y?kqx.kd
¼gtkj bdkb;ksa esa½ ¼gtkj bdkb;ksa esa½

1982 200 2.3010 2,000 3.3010

1983 300 2.4771 3,000 3.4771

1984 400 2.6021 4,000 3.6021

1985 500 2.6990 5,000 3.6990

1986 600 2.7782 6,000 3.7782

1987 700 2.8451 7,000 3.8451

1988 800 2.9031 8,000 3.9031

1989 900 2.9542 9,000 3.9542

bu leadksa dks fuEu fp=k esa vafdr fd;k gSa :

bu nksuksa js[kkfp=kksa dh rqyuk ls fofnr gksxk fd lead izkÑfrd iSekus ij iLrqr fd;s x;s rks QeZ ^d* dh rqyuk esa
QeZ ̂ [k* dh fcØh esa dgha vfèkd òf) izrhr gqbZ ; tcfd vkuqikfrd eki Js.kh ds vkèkkj ij QeZ ̂ d* vkSj QeZ ̂ [k* nksuksa
dh òf) nj ,d gh gSA okLro esa QeZ ̂ d* dh fcØh izfro"kZ 100 bdkbZ ls c<+ jgh vkSj QeZ ^[k* dh fcØh 1,000 bdkbZ
lsA bl izdkj ;g dgk tk ldk gS fd QeZ ^[k* QeZ ^d* ls 10 xquh vPNh gS ijUrq vkuqikfrd js[kkfp=k ls irk pyrk
gS fd nksuksa dh òf) nj leku gSA

y?kqx.kdh; oØkas dk fuoZpu (Interpretation of Logarithmic Curve) : y?kqx.kdh; oØksa dk fuoZpu lkoèkkuh ls
djuk pkfg;s, vU;Fkk Hkzked ifj.kkeksa ij igqapus dh vk'kadk jgrh gSA y?kqx.kdh; oØksa dks i<+rs le; fuEu ckrksa ij
è;ku nsuk vko';d gS :-

(1) ;fn oØ Åij dh vksj mB jgh gS rks ifjorZu dh nj esa òf) dk ladsr djrh gSA

(2) ;fn oØ uhps dh vksj >qd jgh gS rks ifjorZu dh nj esa deh djrh gSA

(3) ;fn ,d ljy js[kk ds leku gS rks ifjorZu ,d gh nj ls gks jgk gSA

(4) ;fn oØ Åij dh vksj c<+ jgh gS ysfdu yxHkx ljy gh gS rks ifjorZu dh njs esa yxHkx leku xfr esa òf)
dk irk yxrk gSA
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(5) ;fn oØ uhps dh vksj >qd jgh gS ysfdu yxHkx ljy gS rks ifjorZu dh nj yxHkx leku xfr ls ?kV jgh gSA

(6) ;fn oØ ,d LFkku ls nwljs LFkku dh rqyuk esa dgha vfèkd >qdk gqvk gS rks igys LFkku ij ifjorZu dh nj ,d-

nwljs dh rqyuk esa vfèkd gksrh gSA

(7) ;fn ,d gh js[kkfp=k ij nks oØ ,d-nwljs ds lekUrj (Parallel) gSaa rks nksuksa esa izfr'kr ifjorZu leku gksrk gSA

(8) ;fn ,d gh js[kkfp=k ij ,d oØ nwljs dh rqyuk eas vfèkd >qdh gqbZ gS rks igys oØ esa ifjorZu dh nj nwljs
dh rqyuk esa vfèkd gksrh gSA

y?kqx.kdh; eki Js.kh ds fof'k"V iz;ksx (Specific Uses of Semi-log Graphs) : bl izdkj ds js[kkfp=k fuEu
ifjfLFkfr;ksa eas vfèkd ykHknk;d gksrs gSaA

(1) tula[;k, mRiknu, fcØh vkfn pjksa dh fodkl dh xfr (Rate of Growth) izn£'kr djus ds fy;sA

(2) fofHkUu bdkb;ksa esa izLrqr leadksa dh rqyuk djus esaA

(3) ,d gh Js.kh esa fofHkUu le;ksa ij gksus okys ifjorZuksa dh rqyuk djus ds fy;sA

y?kqx.kdh; js[kkfp=kksa dh lhek;sa (Limitations of Ratio Charts) : ;|fi y?kqx.kdh; fp=kksa dk cgqr egRo gS rFkkfi
O;kikj o vFkZ'kkL=k ds {ks=k esa mudk iz;ksx yxHkx ^^ugha** ds cjkcj gSA budh dqN lhek;sa fuEufyf[kr gSa :-

(1) 'kwU; vFkok _.kkRed leadksa dks vkuqikfrd eki Jsf.k;ksa ds }kjk izLrqr ugha fd;k tk ldrkA

(2) mudks le>us rFkk Bhd fu"d"kZ fudkyus ds fy;s cgqr dq'kyrk dh vko';drk gS, vU;Fkk fu"d"kks± ds v'kq) gksus
dh lEHkkouk cgqr vfèkd gksrh gSA

(3) vkuqikfrd eki Js.kh }kjk fujis{k ifjorZuksa dk eki lEHko ugha gksrkA

(4) ,d lewg (Aggregate) dks va'kksa eas foHkkftr djds mldk vè;;u djuk lEHko ughaA

tgka izpfyr jhfr ds }kjk leL;k dk lekèkku u gksrk gks ogha ij bl uhfr dk iz;ksx djuk pkfg;sA

vkòfÙk forj.kksa ds js[kkfp=k
(Graphs of Frequency Distribution)

,d v[kf.Mr Js.kh dks fuEufyf[kr js[kkfp=kksa ds :i esa izLrqr fd;k tk ldrk gS :-

(1) vkòfÙk vk;r fp=k (Histogram);

(2) vkòfÙk cgqHkqr (Frequency Polygon);

(3) ljfyr-vkòfÙk oØ (Smoothed Frequency Curve);

(4) lap;h-vkòfÙk oØ (Ogive or Cumulative Frequency Curve)A

(1) vkòfÙk -vk;r fp=k (Histograms) : vkòfÙk -vk;r vkòfÙk forj.k dks izLrqr djus dh lcls mÙke o izpfyr jhfr
gSA vkòfÙk -vk;r fp=k ds varxZr vkòfÙk forj.k dh oxZ vkòfÙk;ksa dks [kM+s gq;s vk;krksa dh iafDr ds :i eas izLrqr
djrs gSaA

vkòfÙk vk; fp=k cukrs le; oxkZUrj X-v{k ij rFkk mi ij vkfJr vkòfÙk;ka Y-v{k ij yh tkrh gSaA ;fn
oxkZUrj leku gS rks vk;rksa dh pkSM+kbZ esa vUrj gksxkA vk;r dh Å¡pkbZ oxZ vkòfÙk ij vkèkkfjr gksxhA bl izdkj
gekjs ikl vk;rksa dh ,d Jà[kyk lh cu tks;xhA vkòfÙk vk;r fp=k dk {ks=kQy dqy vkòfÙk izn£'kr djsxkA

vkòfÙk -vk;r fp=k rFkk n.M esa vUrj Hkyh-Hkkafr le> ysuk pkfg;sA tcfd n.M-fp=k esa n.M dh yEckbZ dk gh
egRo gksrk gS, vkòfÙk -vk;r fp=k esa yEckbZ rFkk pkSM+kbZ nksuksa dk egRo gksrk gSA vFkkZr~ n.M-fp=k ,d-foek fp=k
gSa vkSj vkòfÙk -vk;r fp=k f}-foek fp=k gSA

vkòfÙk -vk;r fp=k cukus dh fofèk dk fooj.k nks Hkkxkas esa fd;k x;k gSA (1) tc vkòfÙk forj.k ds oxkZUrj leku
gksa, rFkk (2) vkòfÙk forj.k ds oxkZUrj fHkUu gksaA
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vkòfÙk -vk;r fp=k dh jpuk tc oxkZUrj leku gksa (Histogram When Class Intervals are Equal) : tc oxkZUrj
leku gksa rks X-v{k ¼Hkqtk{k½ ij pj rFkk Y-v{k ¼dksfV-v{k½ ij vkòfÙk ysdj ,d ls ,d feyrs gq;s vk;r cuk;s tkrs
gSa vkSj muesa dksbZ ifjorZu djus dh vko';drk ugha gksrh tSlk fd fuEu mnkgj.k ls Li"V gks tk;sxk :-

mnkgj.k 10 : fuEu leadksa ls ,d vkòfÙk -vk;r fp=k cukb;s :-

oxkZUrj fo|k£Fk;ksa dh la[;k oxkZUrj fo|k£Fk;ksa dh la[;k

0-10 5 50-60 20

10-20 15 60-70 18

20-30 30 70-80 16

30-40 36 80-90 12

40-50 26 90-100 10

gy : X-v{k ij oxkZUrj yhft;s vkSj Y-v{k ij vkòfÙkA oxkZUrj dh vkòfÙk ds vuqlkj vk;r cukb;s tks ,d -nwljs
ls feyrs gq;s gksaA

vkòfÙk vk;kr fp=k dh jpuk tc oxkZUrj fHkUu gksa (Construction of Histogram When Class-intervals are

Equal) : tc oxkZUrj fHkUu gksa vkòfÙk vk;r fp=k cukus ls igys vkòfÙk;ksa esa lek;kstu (Adjustment) djuk vko';d
gks tkrk gSA lcls de oxkZUrj okys oxZ dks ysdj vU; oxkZUrjksa dh vkòfÙk dks mlh vuqikr eas lek;ksftd dj fy;k
tkrk gSA mnkgj.k ds fy;s, ,d oxZ dk vUrj nwljs dh rqyuk esa nqxquk ;k frxquk gS rks mlds vk;kr dh ÅapkbZ Øe'k:
vkèkh ;k frgkbZ dj nasxs vFkkZr~ izR;sd vk;r dh ÅapkbZ mlds oxkZUrj ds vuqikr esa gksrh gSA fuEu mnkgj.k ls ;g ckr
Li"V gks tk;sxhA

mnkgj.k 11 : fuEu leadksa dks vkòfÙk -vk;r-fp=k }kjk izLrqr dhft;s :-

lkRikfgrd etnwjh etnwjksa dh la[;k lkIrkfgd etnwjh etnwjksa dh la[;k
¼#i;ksa esa½ ¼#i;ksa eas½

10-15 7 30-40 12

15-20 19 40-50 12

20-25 27 50-60 8

25-30 15
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gy : oxkZUrj leku ugha gSa, blfy;s vkòfÙk;ksa esa lek;kstu djuk vko';d gSA U;wure oxkZUrj 5 gS vkSj tgka oxkZUrj
5 ls vfèkd gS ogka vkòfÙk;ksa dks blh vuqikr esa de dj fn;k x;k gSA mnkgj.kkFkZ ikapoh Js.kh 30-40 gS vkSj bldk
oxkZUrj 10 gSA D;ksafd oxkZUrj nqxuk gS blfy;s vkòfÙk dks vkèkk dj fn;k tk;sxkA vFkkZr~ 30-40 dh Js.kh ij vk;r
dh ÅapkbZ 6 gksxh u fd 12A

vkòfÙk -vk;r-fp=k dh jpuk tc dsoy eè;-fcUnq fn;s gksa (Construction Histogram When Only Mid-points

are Given) : tc eè;-fcUnq vkSj vkòfÙk nh gksa rks vk;r fp=k dks cukus ds fy;s izR;sd Js.kh dh fuEu lhek rFkk mPp
lhek fudky nh tkrh gS, fQj Åij nh xbZ fofèk ds vuqlkj vkòfÙk vk;r cuk;k tkrk gSA tSlk fuEu mnkgj.k ls Li"V
gksxk :-

mnkgj.k 12 : fuEu leadkas dks vkòfÙk -vk;r fp=k }kjk izLrqr dhft;s :-

fctyh ds cYcksa ds tyus dh {kerk ¼?kaVksa eas½ QeZ ^d* QeZ ^[k*

1,010 10 287

1,030 30 105

1,050 82 26

1,070 60 230

1,090 18 352

gy : fn;s x;s eè; fcUnqvksa ls izR;sd Js.kh dh mPp lhek rFkk fuEu lhek fudkfy;s tks bl izdkj gksxh :-

fctyh ds cYcksa ds tyus dh {kerk ¼?kaVksa eas½ vkòfÙk QeZ ^d* vkòfÙk QeZ ^[k*

1,000-1,020 10 287

1,020-1,040 130 105

1,040-1,060 482 26

1,060-1,080 360 230

1,080-1,100 18 352
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(2) vkòfÙk -cgqHkqt (Frequency Polygon) : vkòfÙk forj.k (Frequency Distribution) dks vkòfÙk -cgqHkqt }kjk Hkh
izLrqr fd;k tk ldrk gSA vkòfÙk -cgqHkqt dh pkj ls vfèkd Hkqtk;sa gksrh gSaA bldks cukus dh nks fofèk;k¡ gSa :-

(i) fn;s x;s leadksa ls ,d vkòfÙk -vk;r-fp=k cukb;sA izR;sd vk;r dh Åij dh Hkqtk ds eè; fcUnq dks lkFk
okys vk;rksa ds eè; fcUnqvksa ls ljy js[kk }kjk feykb;sA bl izdkj vkòfÙk -cgqHkqt cu tk;sxkA vc blds
nksuksa fdukjksa dks vkèkkj rd c<+kb;sA blds fy;s nks dfYir oxZ (Hypothetical Classes) ysus iM+sxsa - ,d
cgqHkqt ds ck;ha vksj rFkk nwljk ck;ha vksjA vkòfÙk cgqHkqt ds nksuksa fdlkuksa dks tc vkèkkj ls feyk fn;k
tkrk gS rks vkòfÙk vk;r rFkk cgqHkqt nksuksa ds {ks=kQy cjkcj gks tk;saxsA

(ii) nwljh fofèk ds vuqlkj fofHkUu oxkZUrjksa ds eè; fcUnq ysdj fcUnq js[kh; i=k ij fpfUgr dj fn;s tkrs gSa
rFkk bu fcUnqvksa dks ljy js[kkvksa }kjk feyk fn;k tkrk gSA nksuksa fofèk;ksa ls ,d gh izdkj dh vkÑfr
cusxhA

mnkgj.k 13 : fuEu leadksa dh lgk;r ls ,d vkòfÙk cgqHkqt cukb, :-

vk;q lnL;ksa dh la[;k vk;q lnL;ksa dh la[;k

20-30 8 60-70 140

30-40 61 70-80 51

40-50 132 70-80 2

40-60 153

gy : vkòfÙk cgqHkqt dh jpuk :-



leadksa dk fcUnqjs[kh; izn'kZu 8 1

nksuksa fp=kksa ls fofnr gksrk gS fd vkòfÙk ,d gh gS pkgs ge vkòfÙk cgqHkqt cuk;sa ;k eè; fcUnq ysdj ; ysfdu vkòfÙk
vk;r ls cgqHkqt cukuk vfèkd mi;ksxh gksrk gS :-

vkòfÙk vk;r vkSj vkòfÙk cgqHkqt esa vUrj (Histogram and Polygo Distinguished) : vkòfÙk cgqHkqt dk ,d fo'ks"k
ykHk ;g gS fd dbZ vkòfÙk forj.kksa dh rqyuk Hkh fp=k }kjk tk ldrh gS ysfdu vkòfÙk ls ,slk laHko ughaA ;gh dkj.k
gS fd vkòfÙk forj.kksa dh rqyuk ds fy;s vkòfÙk cgqHkqt dk iz;ksx fd;k tkrk gSA

(3) ljfyr vkòfÙk oØ (Smoothed Frequency Curve) : ljfyr vkòfÙk oØ cukus ls igys vkòfÙk cgqHkqt cukuk
vko';d gSA vkòfÙk oØ dks cukus dk mís'; ;FkklaHko leadksa ds vdLekr~ ifjorZuksa dks de djuk gSA bl oØ
eas ;g iz;Ru fd;k tkrk gS fd vkòfÙk cgqHkqt ds dks.k lekIr gksdj og ,d ljfyr oØ (Smoothed Curve)

cu tk;sA oØ dk ljyhdj.k leadksa dh izÑfr vFkok muds Lo:i ij fuHkZj djsxkA ;fn lead izkÑfrd fo"k;ksa
ls lacafèkr gSa tSls flDds dk mNkyuk, rks ml n'kk esa dkQh lhek rd ljyhdj.k fd;k tk ldrk gSA ;fn lead
lkekftd ;k vk£Fkd fo"k;ksa ls lacafèkr gSa rks ljyhdj.k vfèkd ugha fd;k tk ldrkA fuEu mnkgj.k ljfyr
vkòfÙk dh jpuk Li"V gks tk;sxhA

mnkgj.k 14 : fuEu leadksa ls ,d ljfyr vkòfÙk oØ cukb;s :-

ifÙk;kas dh yEckbZ ¼las.eh. esa½ ifÙk;ksa dh la[;k

6.5-7.5 5

7.5-8.5 12

8.5-9.5 25

9.5-10.5 48

10.5-11.5 32

11.5-12.5 6

12.5-13.5 1

gy : fn;s gq;s leadksa dk igys ,d vkòfÙk vk;r vkSj fQj vkòfÙk cgqHkqt cuk;sA blds i'pkr vkòfÙk cgqHkqt dk
ljyhdj.k dhft;s tSlk fd fuEu fp=k ls Li"V gS :

izòfÙk forj.k oØ ds vkdkj
(Frequency Distributions and Shapes of Frequency Curves)

lkekU;r: vkòfÙk forj.k (Frequency Distribution) ikap izdkj ds gksrs gSa ftlds vuqlkj vkòfÙk oØ ds ikap izeq[k
vkdkj gSa muds o.kZu uhps fd;k x;k gS :-
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(i) lfEer forj.k okys oØ (Curves of Symmetrical Distributions) : ,d lfEer forj.k oØ iw.kZ:i ls
?kaVkdkj (Bell-Shaped) gksrk gSA blesa vkòfÙk;ka èkhjs -èkhjs c<+rh gSa vkSj vfèkdre vkòfÙk ij igqapdj blh Øe
o xfr ls ?kVrh gSA bl izdkj ds oØ dks lkekU; oØ (Normal Curve) dgk tkrk gSA ;fn vfèkdre vkòfÙk
ds fcUnq ds vkèkkj ij ,d yEc (Perpendicular) Mkyk tk;s rks ;g oØ ds nks leku Hkkxksa esa foHkkftr dj nsrk
gSA ;g oØ fuEu izdkj dk gksrk gS :-

,sls oØ O;ogkj esa cgqr de ik;s tkrs gSaA ysfdu lkaf[;dh esa budk egRo gS D;ksafd U;kn'kZ lacaèkh leL;kvksa
dks le>us ds fy;s budk Kku vR;Ur vko';d gSA

(ii) lkèkkj.k vlfEer forj.k okys oØ (Curves of Moderately Asymmetrical Distribution) : bl izdkj ds
forj.kksa esa oØ-vkòfÙk;ksa ds c<+us o ?kVus dk Øe fHkUu gksrk gSA ,sls oØksa dks fo"ke oØ (Skewed Curves) dgrs
gSaA buesa oØ dk fljk ,d nwljs ls fHkUu izdkj dk vFkkZr cgqr yEck ;k NksVk gksrk gSA ,sls oØ nks izdkj ds
gksrs gSa :-

¼d½ èkukRed fo"ke oØ (Positively Skewed Curves), rFkk

¼[k½ _.kkRed fo"ke oØ (Negatively Skewed Curves)A

;fn oØ dk yEck fljk nk;ha vksj gS rks oØ èkukRed fo"k; oØ gksxk, ;fn ck;ha vksj gS rks _.kkRed fo"ke oØ
gksxkA lfEer forj.k okys oØksa dh vis{kk bl izdkj ds oØ O;ogkj ls cgqr vfèkd ik;s tkrs gSaA uhps nks fp=k
fn;s x;s gSa — igyk fp=k èkukRed fo"k; oØ rFkk nwljk _.kkRed fo"ke oØ dks izn£'kr djrk gS :-

(iii) ‘J’ v{kj ds leku oØ (J-shaped Curves) : bl izdkj ds oØ vaxzsth ds vuqlkj ‘J‘ ds vkdkj ds gksrs gSaA ,sls
oØksa esa vfèkdre vkòfÙk izkjEHk esa ;k vUr esa gksrh gSA ;fn vfèkdre vkòfÙk Js.kh ds vUr esa gksrh gS rks oØ
fuEu izdkj dk curk gS:-
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(iv) ‘U’ dh vkòfÙk okys oØ (U-shaped Curves) : dqN oØ ,sls gksrs gS tks vaxzsth ds v{kj ‘U’ ds vkdkj
dk oØ rc curk gS tc vfèkdre vkòfÙk;ka Js.kh ds izkjEHk eas ;k vUr esa gksrh gS , eè; esa vkòfÙk;ka cgqr
de gksrh gSA tSlk fd fuEu fp=k ls Li"V gksxkA

(v) fefJr oØ (Mixed Curves) : dqN ,sls oØ Hkh gksrs gSa tks Åij fn;s nks ; nks ls vfèkd oØksa dk lfeJ.k
tSls izrhd gksrs gSa, tSls fuEu fp=k ls Li"V gksxkA

(4) lap;h vkòfÙk oØ (Cumulative Frequency Curve or ‘Ogive’) : dHkh-dHkh ,sls iz'uksa dk mÙkj tkuus dh
vko';drk gksrh gS, tSls fdrus etnwj 1000 :i;s ekfld ls de osru ikrs gSa vFkok fdrus etnwj 2000 #i;s
ekfld ls vfèkd osru ikrs gSaA bl izdkj ds iz'uksa dk mÙkj nsus ds fy;s vkòfÙk;ksa dks tksM+uk iM+rk gSA tc
vkòfÙk;ksa dks tksM+k tkrk gS rks mUgsa lap;h vkòfÙk (Cumulative Frequency) dgrs gSaA bu lafpr vkòfÙk;ksa dks
,d lkj.kh }kjk izLrqr djrs gSa ftls vkòfÙk lkj.kh dgrs gSaA bl izdkj dh lkj.kh ls cus oØ dks lap;h vkòfÙk
oØ ;k vksfxo oØ Hkh dgrs gSaA

lap;h vkòfÙk oØ nks jhfr;ksa ls cuk;k tk ldrk gS :-

(i) Åijh lhekvksa vkSj c<+rh gqbZ lap;h vkòfÙk;ksa ds vkèkkj ij ; rFkk

(ii) fupyh lhekvksa vkSj ?kVrh gqbZ lap;h vkòfÙk;ksa ds vkèkkj ijA

igyh jhfr ds vuqlkj ge Åijh lhekvksa ls vkjEHk djrs gSa, rFkk vkòfÙk;kas dks tksM+rs tkrs gSaA tc bu vkòfÙk;ksa
dks js[kkfp=k ij vafdr fd;k tkrk gS rks ,d c<+rk gqvk oØ (Rising Curve) cu tkrk gSA nwljh jhfr ds vuqlkj
ge fupyh lhekvksa ls vkjEHk djrs gSa rFkk vkòfÙk;ksa dks ?kVkrs tkrs gSaA ;fn bu vkòfÙk;ksa dks js[kkfp=k ij iLrqr
djsa rks ?kVrk gqvk oØ (Decreasing Curve) cu tk;sxkA

fuEu vkòfÙk forj.k dks igys Åijh lhekvksa ls vkjEHk djds rFkk vkòfÙk;ksa dks tksM+dj lap;h vkòfÙk forj.k cuk;saxsA
ckn esa fupyh lhekvksa ls vkjEHk djds vkòfÙk;ksa dks ?kVk dj lap;h vkòfÙk forj.k cuk;saxs :

vad fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

10-20 4 40-50 20

20-30 6 50-60 18

30-40 10 60-70 2
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lap;h vkòfÙk lkj.kh

(Cumulative Frequency Table)

vad brus ls de fo|k£Fk;ksa dh la[;k vad brus ls de fo|k£Fk;ksa dh la[;k

20 4 10 60

30 10 20 56

40 20 30 50

50 40 40 40

60 58 50 20

70 60 60 2

70 0

mi;qZDr lkj.kh ls ;g lqxerk ls Kkr fd;k tk ldrk gS fd fdrus fo|kfFkZ;ksa ds vad fdlh fo'ks"k la[;k ls de ;k
vfèkd gSaA mnkgj.kkFkZ, 20 fo|k£Fk;ksa us 40 de vad izkIr fd;s gSa rFkk 50 fo|kfFkZ;ksa us 30 ls vfèkd vad izkIr fd;s
gSaA

lap;h vkòfÙk oØksa dh mi;ksfxrk

(Utility of Ogives)

lap;h vkòfÙk oØksa dk cgqr vfèkd egRo gSA lkj.kh dks ns[kdj rqjUr crk;k tk ldrk gS fd fdrus O;fDr ,sls gSa
ftudk osru, vk;q vkfn fdlh fo'ks"k laLFkk ls de ;k vfèkd gSA Åij dh lkj.kh ls Li"V gksxk fd 40 fo|kFkhZ ,sls
gS ftuds vad 50 ls de gS rFkk 20 fo|kFkhZ ,sls gSa ftuds vad 60 ls vfèkd gSA vksfxo dks izfr'kr ds vkèkkj ij Hkh
O;Dr fd;k tk ldrk gSA ml n'kk esa ge ;g crk ldrs gS fd fdrus izfr'kr fo|kFkhZ ,sls gSa ftuds vad ,d fo'ks"k
laLFkk ls de ;k vfèkd gSA tc vksfxo dks izfr'kr ds vkèkkj ij O;Dr fd;k tkrk gS rks ,sls oØ dks 'kred oØ dgrs gSaA

lap;h vkòfÙk oØ dk iz;ksx Hkwf"Bd (Mode) prqFkZd (Quartile) rFkk n'ked (Deciles), vkfn Kku djus ds fy;s fd;k
tkrk gSA

mnkgj.k 15 : fuEu leadksa dks ,d vkòfÙk vk;r rFkk lap;h vkòfÙk oØ :

cPpksa dh la[;k ifjokjksa dh la[;k cPpksa dh la[;k ifjokjksa dh la[;k

0 171 4 13

1 82 5 7

2 50 6 2

3 25

gy : Åij fn;s x;s leadkas dks bl izdkj O;ofLFkr dhft;s :-

cPpksa dh la[;k ifjokjksa dh la[;k cPpksa dh la[;k ifjokjksa dh la[;k

0-1 171 4-5 13

1-2 82 5-6 7

2-3 50 6-7 2

3-4 25
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fn;s gq, leadkas dk vkòfÙk -forj.k bl izdkj gksxkA

vc fn;s gq;s leadksa dks ‘Less Than’ fofèk ds vuqlkj O;foLFkr dhft;s :-

cPpksa dh la[;k ifjokjksa dh la[;k

1 ls de 171

2 ls de 253

3 ls de 303

4 ls de 328

5 ls de 341

6 ls de 348

7 ls de 350

qq
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vè;k; - 6

lkaf[;dh; ekè; (Statistical Averages)

fiNys vè;k; eas ledksa dks ,d=k djus rFkk Bhd <ax ls izLrqr djus dh fofHkUu jhfr;ksa dk o.kZu fd;k x;kA leadksa
dks ,d=k djus ds i'pkr mudk fo'ys"k.k fd;k tkrk gSA fo'ys"k.k dk mís'; ledksa dh izeq[k fo'ks"krkvksa dk Kku izkIr
djuk gSA leadkas ds fo'ys"k.k ds fy;s vusd fofèk;ksa dk iz;ksx fd;k tkrk gS tSls lkaf[;dh; ekè; (Statistical

Averages), vifjd.k (Dispersion), fo"kerk vkSj ìFkq'kh"kZRo (Skewness and Kurtosis) vkfnA

ekè; og eku gS, tks Js.kh ds leLr leadksa dk izfrfufèkRo djrk gSA blds }kjk gtkjksa vkSj djksM+ksa leadkas dh fo'ks"krk
,d gh la[;k esa O;Dr dh tkrh gSA mnkgj.kkFkZ, ,d dkj[kkus esa 2,000 O;fDr dke djrs gSa, izR;sd deZpkjh ds osru
dks ;kn j[kuk ,d vlaHko lh ckr gSA ysfdu ;fn deZpkfj;ksa dks fn;s x;s dqy orsu ds deZpkfj;ksa ds osru dk
izfrfufèkRo djsxkA ;fn 2,000 O;fDr;ksa dks dqy feykdj 20,00,000 :. ekfld fn;k tkrk gS rks izfr-O;fDr vkSlr
osru 1000 :. gksxkA bldk vFkZ ;g ugha fd dkj[kkus ds izR;sd O;fDr dks 1,000 :. ekfld feyrs gSa — dqN O;fDr;ksa
dks 1,000 ls de feyrs gksasxs, dqN dks 1,000 ls vfèkd, vkSj dqN dks iwjs 1,000 ghA blh izdkj tc ge dgrs gSa fd
Hkkjr esa izfr-O;fDr vkSlr vk;q 55 o"kZ gS rks bldk vFkZ ;g ugha fd izR;sd O;fDr 55 o"kZ rd thfor jgrk gS; dqN
O;fDr dh 55 o"kZ ls igys gh èR;q gks tkrh gS , dqN 55 o"kZ ds cgqr ckn rd thfor jgrs gSaa dqN O;fDr yxHkx 55

o"kZ dh gh vk;q ikrs gSaA vFkkZr~ ekè; og eku gS tks Js.kh ds leLr leadksa dk izfrfufèkRo djrk gSA ekè; dh dqN
ifjHkk"kk;sa bl izdkj gSaA

^^ekè; dsoy ,d xf.krh; èkkj.kk gS — tSlk fd fofHkUu izdkj dh tula[;k ds thou dh ekè; vofèk, tks fdlh fo'ks"k
lewg ds vuq:i ugha gksrh ijUrq vadxf.krh; fu"d"kZ dks vfHkO;fDr djus dk laf{kIr <ax gSA**

^^ekè; leadksa dks foLrkj ds varxZr fLFkr ,d ,slk eku gS, ftldk iz;ksx Js.kh ds lHkh ewY;ksa dk izfrfufèkRo djus ds
fy;s fd;k tkrk gSA ,d ekè; leadksa ds foLrkj vUrxZr gh fd;k tkrk gS, blfy;s bls dsUnzh; ewY; dk eki Hkh dgrs gSaA

ekè;ksa dks ^dsUnzh; izòfÙk dk eki* Hkh dgrs gSaA bldk dkj.k ;g gS fd lewg ds O;fDrxr en ekè; ewY; ds pkjksa vksj
dsfUnzr jgrs gSaA ekè; dks LFkku lacaèkh, izfr:ih ewY; ;k lkjka'k vad Hkh dgrs gSaA

ekè;ksa dk lkaf[;dh foKku esa cgqr egRoiw.kZ LFkku gSA lkaf[;dh fo'ys"k.k dh vU; cgqr-lh jhfr;ka ekè;ksa ij vkèkkfjr
gSA ;gh dkj.k gS fd MkW. ckmys us lkaf[;dh dks ^ekè;ksa dk foKku* dgk gSA ekè;ksa dh lgk;rk ls lead Js.kh ds lHkh
ewY;ksa dk lkj izdV fd;k tkrk gSA lkaf[;dh dh O;fDrxr bdkb;ksa dk vyx-vyx dksbZ egRo ugha gSA ekè;ksa }kjk
lHkh bdkb;ksa esa lkewfgd :i ls ik;s tkus okys eq[; y{k.k Li"V gks tkrs gSa, rFkk mudh rqyuk Hkh ljy gks tkrh gSA

lkaf[;dh; ekè;ksa ds mís'; ,oa dk;Z
(Objects and Functions of Statistical Averages)

lkaf[;dh; ekè;ksa ds mís'; o dk;Z fuEufyf[kr gSa :-

(1) leadksa dk laf{kIr fp=k izLrqr djuk (To Present a Brief Picture of the Entire Data) : ekè;ksa }kjk tfVy
vkSj O;ofLFkr leadksa dh eq[; fo'ks"krvkas dk ,d ljy, Li"V ,oa laf{kIr fp=k izLrqr fd;k tkrk gSA blls mu
leadkas dk le>uk o ;kn j[kuk cgqr lqxe gks tkrk gSA mnkgj.kkFkZ 80 djksM+ Hkkjrokfl;ksa dh vyx-vyx vk;q
dks ;kn j[kuk ,d vlaHko-lh ckr gS, ijUrq vkSlr vk;q izR;sd O;fDr ;kn j[k ldrk gSA blh izdkj 80 djksM+
O;fDr;ksa dh vk; ds lead ;kn j[kuk vlaHko gS, ysfdu vkSlr vk; lqxerk ls ;kn j[kh tk ldrh gSA vr:

ekè; leadksa dk fcgaxe ǹ'; izLrqr djrs gSaA eksjksus us Bhd gh dgk gS , ^^ekè; o mís'; O;fDrxr ewY;ksa ds lewg
dk ljy vkSj laf{kIr :i ls izfrfufèkRo djuk gS, ftlls efLr"d lewg dh bdkb;ksa ds lkekU; vkdkj dks 'kh?kzrk
ls xzg.k dj ldsA**
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(2) rqyuk esa lgk;d gksuk (To Facilitate Comparison) : ekè; leadksa dh ml jkf'k dks laf{kIr o ljy djds
rqyuk ;ksX; cukrs gSa ledksa dh rqyuk ls cgqr egRoiw.kZ fu"d"kZ fudkys tk ldrs gSaA mnkgj.kkFkZ fofHkUu ns'kksa
dh vkSlr vk; dh x.kuk ls Kkr fd;k tk ldrk gS fd dkSu-lk ns'k lcls vfèkd lè)'kkyh gS rFkk dkSu lcls deA

(3) mi;qDr uhfr;ksa ds fuèkkZj.k esa lgk;d gksuk (To Help in the Formulation of Suitable Policies) ekè;
mi;qDr uhfr;ksa ds fuèkkZj.k esa cgqr vfèkd lgk;d gksrs gSaA mnkgj.kkFkZ - ;fn fdlh fo|ky; esa fdlh fo"k;
(Subject) esa vkSlr uEcj bl izdkj gSa — 60, 58, 40 ,ao 55 rks blls ;g fu"d"kZ fudysxk fd d{kk ̂x* ds fo|kFkhZ
bl fo"k; esa cgqr detksj gSa vkSj mudh bl deh dks nwj djus ds fy;s dksbZ fo'ks"k izcUèk djuk vko';d gSA

(4) lkaf[;dh; fo'ys"k.k ds vkèkkj (Basis of Statistical Analysis) : lkaf[;dh; fo'ys"k.k dh vusd fØ;k;sa ekè;ksa
ij vkèkkfjr gSA

vkn'kZ ekè; ds vko';d xq.k
(Properties of an Ideal Average)

ekè; iwjs lewg dk izfrfufèkRo djrk gSA ,sls ewY; esa fuEu xq.k gksus pkfg;s rkfd leadksa dk Bhd :i ls izfrfufèkRo gks
lds :

(1) le>us esa ljy (Easy to Understand) lkaf[;dh; fofèk;ksa dk iz;ksx leadksa dks laf{kIr rFkk ljy cukus ds
fy;s fd;k tkrk gSA vr: ekè; ,slk gksuk pkfg;s tks lqxerk ls le>k tk lds, vU;Fkk bldk iz;ksx cgqr dh
lhfer gksxkA

(2) fuèkkZj.k esa lqxe (Easy to Compute) : ekè; dh x.ku-fØ;k ljy gksuh pkfg;s rkfd bldk iz;ksx O;kid :i
ls gks ldsA ;|fi ekè; dk fuèkkZj.k ;Fkk-lEHko ljy gksuk pkfg;s rFkkfi fo'ks"k ifjfLFkfr;ksa esa ifj.kkeksa dh
'kq)rk ds fy;s vfèkd dfBu ekè;ksa dk iz;ksx Hkh fd;k tk ldrk gSA

(3) Js.kh ds lHkh ewY;kas ij vkèkkfjr (Based on all the Items of the Series) : ekè; Js.kh ds lHkh ewY;ksa ij vkèkkfjr
gksuk pkfg;s rkfd ,d ;k vfèkd ewY;ksa esa ifjorZu gksus ds ekè; esa Hkh ifjorZu gks ldsA ;fn ekè; Js.kh ds lHkh
ewY;ksa ij vkèkkfjr ugha gS rks og iwjs lewg dk Bhd izdkj ls izfrfufèkRo ugha dj ldrkA

(4) U;wure rFkk vfèkdre ewY;ksa ij vuqfpr izHkko ls cpko (Should not be Unduly Affected by Extreme

Items) : ;|fi ekè; lHkh ewY;ksa ij vkèkkfjr gksuk pkfg;s rFkkfi fdlh fo'ks"k ewY; dk ekè; ij vfèkd izHkko ugha
iM+uk pkfg;s vU;Fkk ekè; leadksa dk lgh izfr:i O;Dr ugha djsxkA

(5) Li"V o fLFkj (Rigidly Defined) : ekè; dh ifjHkk"kk Li"V 'kCnksa esa O;Dr gksuh pkfg;s rkfd tks Hkh O;fDr fn;s
gq;s leadksa ls ekè; fudkys og ,d gh fu"d"kZ ij igqqaps; blfy;s ;g vko';d gS fd ekè; xf.krh; lw=k ds :i
esa fn;k tk;sA ;fn ekè; ds ifjx.ku esa O;fDrxr izòfÙk;ksa dk izHkko iM+k rks Qy Hkzked rFkk v'kq) gkasxsA

(6) chtxf.krh; foospu laHko (Capable of Algebraic Treatment) : ,d vPNs ekè; dk chtxf.krh; foospu
laHko gksuk pkfg;sA mnkgj.kkFkZ, ;fn nks dkj[kkuksa esa etnwjksa dh la[;k rFkk vkSlr vk; ls lacafèkr lead fn;s
x;s gksa rks nksuksa dkj[kkuksa ds et+nwjkas dh vk; dk lkewfgd ekè; fudkyuk laHko gksuk pkfg;sA

(7) U;kn'kks± dh fHkUurk dk de-ls-de izHkko (Less Effect of Fluctuations of Sampling) : ;fn ,d gh lexz esa
ls mfpr jhfr }kjk fofHkUu U;kn'kZ ysdj ekè; fudkys tk;sa rks mu ekè;ksa esa cgqr vfèkd varj ugha gksuk pkfg;sA
mnkgj.kkFkZ, ;fn ,d fo'ofo|ky; ds fo|k£Fk;ksa dks nl Hkkxkas esa ckaVdj 10 U;kn'kZ fy;s x;s gSa rks muds
ifj.kkeksa esa cgqr vfèkd lekurk ugha gksuh pkfg;sA

lkaf[dh; ekè;ksa ds izdkj
(Kind of Statistical Averages)

ekè; dbZ izdkj ds gksrs gSaA lqfoèkk dh ǹf"V ls mUgas nks Hkkxksa esa ckaVk x;k gSA — (1) xf.krh; ekè; (Mathematical

Averages), rFkk (2) fLFkfr lacaèkh ekè; (Averages of Position)A
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(1) xf.krh; ekè; — xf.krh; ekè; eq[; :i ls rhu izdkj ds gksrs gSA

¼d½ lkekUrj ekè; dk eè;d (Arithmetic Average or Mean),

¼[k½ xq.kksÙkj ekè; (Geometric Mean), rFkk

¼x½ gjkRed ekè; (Harmonic Mean).

(2) fLFkfr lacaèkh ekè; — bu ekè;ksa dk fuèkkZj.k vfèkdrj fujh{k.k ek=k ls gh gks tkrk gSA vr: bUgsa fujh{k.k lacaèkh
ekè; (Inspectional Averages) Hkh dgrs gSaA fLFkfr lacaèkh ekè; nks izdkj ds gksrs gSa :-

¼d½ ekè;dk (Median), rFkk

¼[k½ Hkwf;"Bd (Mode)A

bu izeq[k ekè;ksa ds vfrfjDr dqN vkSj ekè; Hkh gksrs gSa, ftudk iz;ksx cgqr vfèkd izpfyr ugha gSa, tSls py ekè;
(Moving Average), izekxh, oxZdj.kh ekè; (Quadratic Average), vkfnA

vkxs dqN izeq[k ekè;ksa dk foLrkj ls o.kZu fd;k x;k gSA

lekUrj ekè;
(Arithmetic Mean)

lekUrj ekè; ¼;k eè;d½ dk O;ogkj esa lcls vfèkd iz;ksx gksrk gSA okLro esa ^vkSlr* 'kCn dk iz;kssx blh ekè; ds
fy;s fd;k tkrk gSA lekUrj ekè; og ewY; gS tks fdlh Js.kh ds leLr enksa ds ewY;ksa ds ;ksx dks mudh la[;k ls Hkkx
nsus ij izkIr gksrk gsA

lekUrj ekè; nks izdkj dk gksrk gS : (1) ljy lekUrj ekè; rFkk (2) Hkkfjr lekUrj ekè;A

ljy lekUrj ekè; esa Js.kh ds leLr enksa dks leku egRo fn;k tkrk gS tcfd Hkkfjr lekUrj ekè; esa izR;sd en
dks mldh O;fDrxr egÙkk ds vuqlkj Hkkju iznku djrs gSaA

ljy lekUrj ekè; ds ifjx.ku dh jhfr
(Method of Calculating Simple Arithmetic Mean)

ljy lekUrj ekè; dk fuèkkZj.k vR;Ur lqxe gSA bldh x.ku-fØ;k fd O;k[;k fuEu Hkkxksa esa dh xbZ gS :-

(1) O;fDrxr Js.kh esa lekUrj ekè; dk ifjx.ku

(2) fofPNUu Js.kh esa lekUrj ekè; dk ifjx.ku

(3) vfofPNUu Js.kh esa lekUrj ekè; dk ifjx.ku

O;fDrxr Js.kh esa lekUrj ekè; dk ifjx.ku
(Calculation of Arithmetic Mean in Individual Series)

O;fDrxr Js.kh eas lekUrj ekè; nks izdkj ls Kkr fd;k tk ldrk gS (1) izR;{k jhfr (Direct Method) rFkk (2) y?kq
jhfr (Short-cut Method) A

(1) izR;{k jhfr (Direct Method) : bl jhfr ds vUrxZr lc enksa ds ekuksa dks tksM+dj enksa dh la[;k ls Hkkx ns fn;k
tkrk gSA bl izdkj tks vad izkIr gksrk gS mls lekUrj ekè; dgrs gSaA lw=k ds :i esa :-
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X =
X X X X ......X

N
1 2 3 4ï ï ï ï n

X1, X2 vkfn Js.kh os fofHkUu eku

N = enks dh la[;k (Number of Observations)

laf{kIr :i esa X =
ï X

N

X  lekUrj ekè; (Arithmetic Mean), N = enksa dh la[;k, SX = pj X ds fofHkUu ekuksa dk ;ksxA

mnkgj.k 1 : ,d d{kk esa 19 fo|kFkhZ gSaA lkaf[;dh dh ,d ekfld ijh{kk esa vad bl izdkj gSa :-

jksy uEcj : 1 2 3 4 5 6 7 8 9 10

vad : 80 65 45 58 62 72 70 40 25 33

lekUrj ekè; Kkr dhft;sA

gy : lekUrj ekè; dk ifjx.ku izR;{k jhfr }kjk

jksy uEcj (Roll No.) vad X

1 80

2 65

3 45

4 58

5 62

6 72

7 70

8 40

9 25

10 33

N = 19 SX = 550

X =
ï X

N
 = 

650

10
 = 55 vFkkZr vkSlr vad = 55

(2) y?kq jhfr (Short-cut Method) : y?kq jhfr ls lekUrj ekè; ds ifjx.ku dh fofèk fuEufyf[kr gS :-

(i) Js.kh ds fdlh Hkh ewY; dk vU; fdlh la[;k dks dfYir eè;d (Assumed Mean) : eku ysrs gSaA pkgs dksbZ
Hkh ewY; dfYir eè;d ds :i esa fy;k tk;s, mÙkj ,d gh vk;sxk ijUrq ftruk lekUrj ekè; dsUnzh; eki
ds lehi gksxk mrus dh fopyu de vk;saxs vkSj x.kuk esa ljyrk jgsxhA

(ii) bl dfYir lekUrj ekè; dks Js.kh ds izR;sd en esa ls ?kVk fn;k tkrk gS vkSj mlds lkeus fopyu fy[krs
tkrs gSaA ?kVkrs le; _.kkRed (–) rFkk èkukRed (+) fpUgksa dk è;ku j[kk tkrk gSA eku yhft;s Js.kh dk
igyk in 40 gS vkSj dfYir lekUrj ekè; 50 gS rks ge (40 – 50) vFkkZr~ – 10 fy[ksaxsA blh izdkj ;fn
Js.kh dk nwljk en 72 gS vkSj dfYir lekUrj ekè; 50 rks (70 – 50) = 22 fy[ksaxsA blls Li"V gksxk fd
;fn ewY; dfYir lekUrj ekè; ls de gS rks fopyu _.kkRed vkSj vfèkd gS rks èkukRed gksxkA
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(iii) lHkh fopyuksa dks tksM+ fy;k tkrk gSA

(iv) fopyuksa ds ;ksx dks enksa dh la[;k ls Hkkx fn;k tkrk gSA

(v) HkkxQy ;fn èkukRed gS rks dfYir eè;d esa tksM+ nsrs gSa, _.kkRed gS rks ?kVk nsrs gSaA bl izdkj izkIr
la[;k lekUrj gksxhA

lw=k ds :i esa :

X = A + 
ï d

N

A = dfYir lekUrj ekè; (Assumed Mean),d = (X – A)

mi;qZDr mnkgj.k ls lekUrj ekè; dk ifjx.ku y?kq jhfr }kjk bl izdkj gksxkA

lekUrj ekè; dk ifjx.ku y?kq jhfr }kjk

jksy uEcj (Roll No.) vad (X) dfYir lekUrj ekè; 50 ls fopyu (X – 50) d

1 80 + 30

2 65 + 15

3 45 – 5

4 58 + 8

5 62 + 12

6 72 + 22

7 70 + 20

8 40 – 10

9 25 – 25

10 33 – 17

N = 10 Sd = 50

X = A + 
ï d

N

A = 50; Sd = 50; N = 10

\ X = 50 + 
50

10
 = 50 = 5 = 55 vad

blls ;g Li"V gksxk fd nksuksa jhfr;ksa ls mÙkj ,d gh vk;sxkA bu jhfr;ksa dks è;ku esa j[krs gq, ikBd dks ,slk izrhr
gksxk dh y?kq jhfr izR;{k jhfr ls dfBu gksrs gq;s Hkh bldk uke y?kq jhfr j[kk x;k gSA ;g ckr O;fDrxr Js.kh ds lkFk
fcYdqy Bhd gSA blfy;s O;fDrxr Js.kh esa y?kq jhfr dk iz;ksx ugha djuk pkfg;sA ysfdu foPNUu o vfofPNUu Js.kh
esa y?kq jhfr dk iz;ksx x.ku fØ;k dks cgqr lqxe cuk nsrk gSA

fofPNUu Js.kh eas lekUrj ekè; dk ifjx.ku
(Calculation of Arithmetic Mean in Discrete Series)

mi;qZDr nksuksa jhfr;ksa }kjk fofPNUu Js.kh esa Hkh lekUrj ekè; Kkr fd;k tk ldrk gSA ijUrq fofPNUu Js.kh eas vkòfÙk;k¡
gksrh gSa blfy;s lw=k fHkUu gSaA tc izR;{k jhfr dk iz;ksx fd;k tkrk gS tks lw=k bl izdkj gksxk :-
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X =
ï fx

N

Sfx = pj rFkk vkòfÙk;ksa dh xq.kkvksa dk ;ksx , N = vkòfÙk;ksa dk ;ksx

fofèk :

(1) py ds izR;sd ewY; dks mldh vkòfÙk ls xq.kk dhft;s vkSj lHkh xq.kuQyksa dks tksM+ yhft;sA

(2) izkIr xq.kuQy dks vkòfÙk;ksa ds dqy ;ksx ls Hkkx nhft;sA

mnkgj.k 2 : ,d d{kk ds 60 fo|k£Fk;ksa }kjk izkIr fuEu vadkas ds vkSlr vad fudkfy;s :-

vad fo|k£Fk;ksa dh la[;k vad fo|kfFkZ;kas dh la[;k

20 8 50 10

30 12 60 6

40 20 70 4

gy : vadksa dks X ls rFkk fo|k£Fk;ksa dh la[;k dks f ls izn£'kr dhft;s :-

lekUrj ekè; dk ifjx.ku y?kq jhfr }kjk

vad fo|k£Fk;ksa dh la[;k

X f fX

20 8 160

30 12 360

40 20 800

50 10 500

60 6 360

70 4 280

N = 60 SfX =  2,460

X =
ï f X

N
 = 

2 460

60

,
 = 41 vad

y?kq jhfr (Short-cut Method) : tc y?kq jhfr dk iz;ksx fd;k tkrk gS lw=k bl izdkj gksxk :-

X

= A + 
ï fd

N

fofèk :

(1) ,d dfYir lekUrj ekè; yhft;sA

(2) pj ewY;ksa dks dfYir lekUrj ekè; ls ?kVkdj fopyu fudkfy;sA

(3) izkIr fopyuksa dks mudh vkòfÙk;ksa ls xq.kk dhft;s vkSj tksM+ yhft;s vFkkZr Sfd fudkfy;sA

(4) bl izdkj izkIr ;ksx dks dqy vkòfÙk ls foHkkftr dhft;sA

(5) HkkxQy ;fn èku esa vk;s rks lekUrj ekè; esa tksM+ nhft;s vkSj _.k esa vk;s rks dfYir lekUrj ekè; esa ls ?kVk
nhft;sA bl izdkj izkIr la[;k lekUrj ekè; gksxhA
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mi;qZDr iz'u dks y?kq jhfr }kjk gy fd;k x;k gSA

vad fo|k£Fk;ksa dh la[;k (X – 40)

X f d fd

20 8 – 20 – 160

30 12 – 10 – 120

40 20 0 0

50 10 + 10 + 100

60 6 + 20 + 120

70 4 + 30 + 120

N = 60 Sfd = 60

X = A + 
ï fd

N
 = 40 + 

60

60
 = 40 + 1 = 41

vfofPNUu Js.kh esa lekUrj ekè; dk ifjx.ku
(Calculation of Arithmetic Mean in Continuous Series)

vfofPNUu Js.kh esa lekUrj ekè; Kkr djus dh fuEu fofèk;ka gSa :-

(1) izR;{k jhfr (Direct Method),

(2) y?kq jhfr (Short-cut Method), rFkk

(3) in-fopyu (Step Deviation Method)

(1) izR;{k jhfr (Direct Method) : izR;{k jhfr }kjk lekUrj

X =
ï fm

N

= eè;-fcUnq (mid-point)

fofèk :

(1) Js.kh ds izR;sd oxZ dk eè;-fcUnq Kkr dhft;s :

eè;-fcUnq =
fuEu lhek  mPp lhek+

2

(2) izR;sd Js.kh ds eè;-fcUnq dks mldh vkòfÙk ls xq.kk dhft;s vkSj dqy ;ksx Kkr dhft;s vFkkZr Sfm fudkfy;sA

mnkgj.k 3- izR;{k jhfr ls fuEufyf[kr leadksa dk lekUrj ek/; Kkr dhft, %&

vad fo|k£Fk;ksa vad fo|k£Fk;ksa

dh la[;k dh la[;k

0-10 5 30-40 30

10-20 10 40-50 20

20-30 25 50-60 10
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gy : lekUrj ekè; dk ifjx.ku ¼izR;{k jhfr }kjk½

vad eè;-fcUnq fo|kfFkZ;ksa dh la[;k
X m f fm

0-10 5 5 25

10-20 15 10 150

20-30 25 25 625

30-40 35 30 1,050

40-50 45 20 900

50-60 55 10 550

N = 100 Sfm  = 3,300

X =
ï fm

N
 = 

3 300

100

,
 = = 33 vad

y?kq jhfr (Short-cut Method) : tc y?kq jhfr dk iz;ksx fd;k tkrk gS lw=k bl izdkj gksxk :-

X

= A + 
ï fd

N

d = (X – A) vFkkZr~ eè; fcUnqvksa dk dfYir lekUrj ekè; ls fopyuA

fofèk :

(1) izR;sd oxZ lhek dk eè;-fcUnq fudkfy;sA

(2) eè; fcUnqvksa esa ls ,d dfYir ekè; yhft;sA

(3) izR;sd eè;-fcUnq ls dfYir lekUrj ekè; ?kVkb;s vkSj fopyuksa dks ,d vyx LrEHk esa fyf[k;sA

(4) izR;sd Js.kh dh vkòfÙk dks mlds fopyu ls xq.kk dhft;s vkSj bl LrEHk dk dqy ;ksx fudkfy;s vFkkZr Sfd Kkr
dhft;sA

(5) bl ;ksx dks vkòfÙk;ksa ds dqy ;ksx ls Hkkx nhft;sA ;fn HkkxQy èkukRed (+) esa vk;s rks dfYir lekUrj ekè;
esa tksM+ nksa vU;Fkk ?kVk nsaA bl izdkj izkIr la[;k eè;d gksxhA

mnkgj.k 4 : mnkgj.k 3 ds leadksa ls y?kq jhfr }kjk lekUrj ekè; Kkr dhft;sA

gy : lekUrj ekè; dk ifjx.ku ¼izR;{k jhfr }kjk½

vad eè;-fcUnq fo|k£Fk;ksa dh la[;k (m – 35) fd

m f d

0-10 5 5 – 30 – 150

10-20 15 10 – 20 – 200

20-30 25 25 – 10 – 250

30-40 35 30 0 0

40-50 45 20 + 10 + 200

50-60 55 10 + 20 + 200

N = 100 Sfd = – 200
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X = A – 
ï fd

N
 = 35 – 

200

100
 = 35 – 2 = 33

in-fopyu jhfr (Step Deviation Method) : ;g jhfr x.ku-fØ;k dks vkSj Hkh ljy cuk nsrh gSA bl jhfr esa rFkk
y?kq jhfr esa FkksM+k gh varj gSA tc bldk iz;ksx gksrk gS rks fopyuksa dks mHk;fu"B xq.kd (Common Factor) ls Hkkx
nsdj in fopyu Kkr fd;s tkrs gSaA bu in-fopyuksa dks mudh vkòfÙk ls xq.kk djds dqy ;ksx Kkr dj nsrs gSaA fQj
fuEu lw=k dks iz;ksx fd;k tkrk gSA

X = A + 
ï fd

N
 × i

d = (m – A)/i  oxZ vUrjky

fofèk :

(1) oxZ lhekvksa ds eè;-fcUnq Kkr dhft;sA

(2) eè; fcUnqvksa esa ls ,d dks dfYir lekUrj ekè; eku yhft;sA

(3) izR;sd eè;-fcUnq ls dfYir lekUrj ekè; ?kVkdj vUrj dks mHk;fu"B xq.kd ls Hkkx nhft;sA

(4) in-fopyuksa dks vkòfÙk;ksa ls xq.kk djds xq.kQyksa dks tksM+ Kkr dhft, vkSj mi;qZDr lw=k dk iz;ksx dhft;sA

mnkgj.k 5 : mnkgj.k 4 ds leadksa ls in-fopyu jhfr dk iz;ksx djds lekUrj ekè; fudkfy;sA

gy : lekUrj ekè; dk ifjx.ku in-fopyu jhfr }kjk

vad eè;-fcUnq fo|k£Fk;ksa dh la[;k (m – 35) (m – 35)/10

m f d fd

0-10 5 5 – 30 – 3 – 15

10-20 15 10 – 20 – 2 – 20

20-30 25 25 – 10 – 1 – 25

30-40 35 30 0 0 0

40-50 45 20 + 10 + 1 + 20

50-60 55 10 + 20 + 2 + 203

N = 100 ΣΣΣΣΣfd = – 20

X = A = 
ï fd

N
 × i = 35 – 

20

100
 × 10 = 35 – 2 = 33 vad

mi;qZDr mnkgj.kksa ls ;g Li"V gS fd rhuksa jhfr;ksa }kjk ,d gh mÙkj vkrk gSA izR;{k jhfr lcls lqxe izrhr gksrh gSA
ijUrq tgka eè;-fcUnq vkSj vkòfÙk;ksa dk vkdkj cM+k gks ogka x.ku -fØ;k tfVy gks tkrh gSA ,slh ifjfLFkfr esa in-fopyu
jhfr vfèkd mi;qZDr jgrh gS tSlk fuEu lkj.kh ls Li"V gSA

vk; ¼#i;ksa esa½ O;fDr;ksa dh la[;k vk; ¼#i;ksa esa½ O;fDr;ksa dh la[;k

700-800 1,068 1000-1100 1,567

800-900 1,472 1100-1200 904

900-1000 2,969

fVIi.kh : vfofPNUu Js.kh esa lekUrj ekè; Kkr djrs le; fofHkuu oxks± ds eè;-fcUnqvksa dks ml oxZ dk izfrfufèkRo
eku fy;k tkrk gSA bldk dkj.k ;g gS fd tc lead Js.kh-c) (grouped) gksrs gSa rc rc ;g Kkr djuk vlaHko lk
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gksrk gS fd O;fDrxr vkòfÙk D;k gSA ge dsoy oxZ dh lhek tkurs gSa ftlesa og vkòfÙk lfEefyr gSA mnkgj.k ds fy;s ,

tc ge ;g dgrs gSa fd 500-600 ds oxZ esa 50 O;fDr gSa rc lgh :i ls dguk fd 50 esa ls fdrus O;fDr 501, 502,

503 :. vkfn izkIr djrs gSa laHko ughaA blfy;s lekUrj ekè; fudkyrs le; ge dYiuk djrs gSa fd Js.kh dh vkòfÙk;ka
oxkZUrj ds foLrkj ds leku :i ls fc[kjh gqbZ gSaA vFkkZr~ eè;-fcUnq ls uhps rFkk Åij enksa dh la[;k leku gSA tc
rd bl izdkj dh dYiuk u dh tk;s, lekUrj ekè; dk ewY; v[kafMr Js.kh esa ugha fudkyk tk ldrkA

mnkgj.k 6 : ,d fuokZpu vuqeku lacaèkh laLFkk us 200 O;fDr;ksa dk lk{kkRdkj (Interview) fd;kA fuEu vkòfÙk -

forj.k lk{kkRdkj fd;s x;s O;fDr;ksa dh vk;q izLrqr djrk gSA

vk;q ¼o"kks± esa½ vkòfÙk vk;q ¼o"kks± esa½ vkòfÙk

80-89 2 40-49 56

70-79 2 30-39 40

60-69 6 20-29 42

50-59 20 10-19 32

bl vkòfÙk -forj.k ls lekUrj ekè; Kkr dhft;sA

gy : lekUrj ekè; dk ifjx.ku in-fopyu jhfr }kjk

vk;q ¼o"kks± esa½ (m – 44.5) (m – 44.5)/10

m f d fd

10-19 14.5 32 – 30 – 3 – 96

20-29 24.5 42 – 20 – 2 – 84

30-39 34.5 40 – 10 – 1 – 40

40-49 44.5 56 0 0 0

50-59 54.5 20 + 10 + 1 + 20

60-69 64.5 6 + 20 + 2 + 12

70-79 74.5 2 + 30 + 3 + 6

80-89 84.5 2 + 40 + 4 + 8

N = 200 Sfd  = – 174

X = A + 
ï fd

N
 × i = 44.5 – 

174

200
 × 10 = 44.5 – 8.7 = 35.8 o"kZ

fVIi.kh : tc lead lfEefyr jhfr (Inclusive Method) }kjk izLrqr fd;s x;s gksa rks lekUrj ekè; Kkr djrs le;
oxks± esa la;kstu (Adjustment) vko';d ugha D;ksafd eè;-fcUnq dk la;kstu dk dksbZ izHkko ugha iM+rk, ijUrq eè;d rFkk
Hkwf;"Bd (Mode) fudkyrs le; oxks± esa la;kstu vko';d gSA

mnkgj.k 7 : ,d QeZ ds 30 deZpkfj;ksa ds ekfld osru ds lead fuEu gSaA

140 139 126 114 100 88 62 77 99

108 129 144 148 138 63 79 148 132

141 116 123 104 95 80 85 106 123

QeZ us fofHkUu osru oxks± ds 60 ls vfèkd fdUrq 75 ls vfèkd ugha, 76 ls vfèkd 90 ls vfèkd ugha vkSj blh izdkj 135

ls vfèkd fdUrq 150 ls vfèkd ugha, ds cksul dh jkf'k iznku dhA cksul dh vkSlr jkf'k Kkr dhft;sA
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gy: cksul dh vkSlr jkf'k dk ifjx.ku

ekfld osru feyku js[kk;sa vkòfÙk cksul dqy cksul

¼:. esa½ f X f X

61-75 2 10 20

76-90 5 15 75

91-405 5 20 100

106-120 5 25 125

121-135  6 30 180

136-150  7 35 245

N = 30 Sf X  = 745

X =
ï fx

N
 = 

745

30
 = 24.83

vFkkZr cksul dh vkSlr jkf'k = 24.83

mnkgj.k 8 : 100 fo|k£Fk;ksa ds izkIrkadksa dk vkSlr 40 Fkk, fdUrq ckn esa ;g irk yxk fd ,d fo|kFkhZ ds izkIrkad
53 ds LFkku ij xyrh ls 83 i<+ fy;s x;s FksA lgh izkIrkadksa ds vuq:i lgh vkSlr Kkr dhft;sA

gy : X =
ï X

N
\ NX  = SX

N = 100, X  = 40, \ SX = 100 × 40 = 4,000

ysfdu ;g lgh SX ugha gSA lgh SX Kkr djus ds fy;s xyr en dks ?kVkuk iM+sxk vkSj Bhd en dks tek djuk iM+sxkA

lgh SX + xyr SX – xyr en + lgh en

= 4,000 – 83 + 53 = 3,970

lgh lekUrj ekè; =
3 970

100

,
 = 39.7

lgh izkIrkad ds vuq:i lgh vkSlr 39.7 gSA

mnkgj.k 9 : 200 enksa ds lekUrj ekè; 50 FksA ckn esa, ;g Kkr gqvk fd nks enkas dk ewY; 192 vkSj 88 ds LFkku
ij 92 vkSj 8 ys fy;k x;k gSA lgh lekUrj ekè; Kkr dhft;sA

gy :

X

=
ï X

N
\ SX = NX

X = 50 \ N = 200

\ SX = 50 × 200 = 10,000

lgh SX + xyr SX – xyr en + lgh en

= 10,000 – 92 – 8 + 192 + 88

= 10,000 – 100 + 280 = 10,180

X =
10 181

200

,
 = 50.9

mnkgj.k 10 : ;fn fdlh vpy (Constant) dks Js.kh ds izR;sd ewY; esa tksM+s vFkok mlesa ls ?kVk;sa rks lekUrj ekè;
ij mldk D;k izHkko iM+sxk \
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gy : eku yhft;s, ,d d{kk ds 5 fo|k£Fk;ksa }kjk izkIrkad bl izdkj gSa :-

10, 15, 18, 22, 25

X

=
10 15 18 22 25

5

ï ï ï ï
 = 

90

5

 = 18

;fn izR;sd yM+ds dks 5 uEcj vkSj fn;s tk;sa rks ;s en bl izdkj gkasxs :-

15, 20, 23, 27, 30

X =
15 20 23 27 30

5

ï ï ï ï
 = 

115

5

 = 23

blls fofnr gksrk gS fd ;fn ge ,d Js.kh ds lc inksa dks ,d vpy ls c<+k;s rks lekUrj ekè; Hkh mruk gh c<+ tk;sxk
ftruk vpy dk ewY; gSA bl izdkj ;fn ,d Js.kh ds lHkh enksa esa ls dksbZ vpy ?kVk;k tk;s rks lekUrj ekè; dk
ewY; Hkh mruk gh de gks tk;sxkA

Åij fn;s mnkgj.k esa ;fn en esa ls 5 ?kVk;k tk;s rks fofHkUu en bl izdkj gksaxs :-

5, 10, 13, 17, 20

X =
5 10 13 17 20

5

ï ï ï ï
 = 

65

5

 = 13

bl izdkj lekUrj ekè; 5 ls de gks x;kA

[kqys-fljs okys vkòfÙk forj.kksa esa lekUrj ekè; dk fuèkkZj.k
(Calculation of Arithmetic Mean in Case of Open-end Frequency Distribution)

[kqy-fljs okys vkòfÙk forj.k os gksrs gSa ftuesa izFke oxZ dh fuEu lhek rFkk vfUre oxZ dh mPp lhek ugha nh gksrhA
bl n'kk esa lekUrj ekè; Kkr ugha fd;k tk ldrk tc rd ge vKkr lhekvksa ds ckjs esa dYiuk u dj ysa, [kqys-
fljs okyh Jsf.k;ksa ds oxkZUrj dh dYiuk igyh Js.kh ds ckn okyh Js.kh rFkk vafre Js.kh ls igys okyh Js.kh ds oxkZUrj
ij fuHkZj djsxhA mnkgj.kkFkZ, fuEu lkj.kh nsf[k;s :-

vad fo|kfFkZ;ksa dh la[;k vad fo|kfFkZ;ksa dh la[;k

10 ls de 4 30-40 15

10-20 6 40-50 8

20-30 10 50 ls vfèkd 7

mi;qZDr mnkgj.k esa oxkZUrj leku gSA blfy;s ;g dYiuk djuk mfpr gksxk fd izFke oxZ dh fuEu lhek 'kwU; gS rFkk
vfUre oxZ dh mPp lhek 60 gSA

,d vkSj mnkgj.k yhft;sA

vad fo|kfFkZ;ksa dh la[;k vad fo|kfFkZ;ksa dh la[;k

10 ls de 4 60-100 7

10-30 6 100 ls vfèkd 3

30-60 8

mi;qZDr mnkgj.k esa nwljh Js.kh esa oxkZUrj 20 gS, rhljh esa 30, pkSFkh esa 40 vFkkZr~ izR;sd oxZ eas oxkZUrj 10 ls c<+
jgk gSA ,slh fLFkfr esa ;g dYiuk mi;qDr gksxh fd igyh Js.kh 0 ls 10 rFkk vafre Js.kh 100 ls 150 gSA

;fn oxkZUrj fHkUu-fHkUu foLrkj ds gkas rks [kqys fljs okys oxks± dk fuèkkZj.k izFke oxZ ds ckn okys rFkk vafre oxZ ds igys
oxZ-foLrkj dks è;ku esa j[kdj fd;k tk;sxk tSlk fd fuEu mnkgj.k ls Li"V gksxk :-
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vk; ¼#i;ksa eas½ O;fDr;ska dh la[;k vk; ¼#i;ksa esa½ O;fDr;ksa dh la[;k

50 ls de 8 100-110 30

50-70 12 110-120 7

70-100 20 120 ls vfèkd 3

D;ksafd oxkZUrj fHkUu gSa blfy;s izFke oxZ dh lhek nwljs oxZ dh lhek ds vuqlkj fuf'pr dh tk;sxh vFkkZr~ ;g 30-

50 gksxhA blh izdkj vfUre oxZ dh lhek mlls igys oxZ dh lhek dks è;ku esa j[kdj fuf'pr dh tk;sxh vFkkZr~ ;g
120-130 gksxhA

fVIi.kh : [kqys-fljs okyh lkj.kh esa lekUrj ekè; ds LFkku ij eè;d ;k Hkwf;"Bd Kkr djuk mi;qDr gksxk D;ksafd
lekUrj ekè; fudkyrs le; oxZ dh fuEu lhek rFkk vfUre oxZ dh mPp lhek ds ckjs esa dYiuk djuk vko';d gksxk,
ysfdu eè;d, Hkwf;"Bd [kqys-fljs okyh lkj.kh eas lqxerk ls Kkr fd;s tk ldrs gSaA

lekUrj ekè; ds xf.krh; xq.k
(Mathematical Properties of Arithmetic Mean)

eè;d ds dqN izeq[k xf.krh; xq.k bl izdkj gSa :-

(1) eè;e ls fofHkUu enksa ds fopyuksa dk ;ksx 'kwU; gksrk vFkkZr S (X – X) = 0 ;g rF; vxzkafdr mnkgj.k ls Li"V
gks tk;sxk :-

X (X – X)

10 – 20

20 – 10

30 0

40 + 10

50 + 20

SX = 150  S (X – X) = 0

mi;qZDr mnkgj.k esa lekUrj ekè; 30 gSA tc fofHkUu enksa dk fopyu 30 ls fy;k x;k rks ;ksx S (X – X) 'kwU; vk;kA
bl xq.k ds dkj.k lekUrj ekè; dks larqyu fcUnq (Point of Balance) dgrs gSa, vFkkZr~ èkukRed fopyuksa dk ;ksx
_.kkRed fopyuksa ds ;ksx ds cjkcj gksrk gSA y?kq jhfr Hkh blh xq.k ij vkèkkfjr gSA

(2) ;fn ge fofHkUu enksa dks eè;d ls ?kVk;sa vkSj bu fopyuksa ds oxks± dk ;ksx fudkysa rks ;g ;ksx ml ;ksx ls de
gksxk tks lekUrj ekè; ds vfrfjDr fdlh vkSj ewY; ls fudkyk tk;s vFkkZr Sd2 = MinimumA bl rF; dh iqf"V
fuEu mnkgj.k }kjk gks tk;sxh :-

X (X – X) (X – X)2 (X – 3)2

X  = 4

2 – 2 4 1

3 – 1 1 0

4 0 0 1

5 + 1 1 4

6 + 2 4 9

SX = 20 S (X – X) = 0 S (X – X)2 = 10 S (X – 3)2 = 15
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mi;ZqDr mnkgj.k ls Li"V gksxk fd tc geus lekUrj ekè; ls fy;s x;s fopyuksa ds oxks± dk ;ksx fd;k rks ;g 10

vk;k vkSj tc ,d dfYir ekè; tksfd lekUrj ekè; ls de gS rks fopyuksa ds oxks± dk ;ksx fd;k rks og 15 vk;kA

(3) lekUrj ekè; dk lkekU; foHkze (Standard Error) vU; ekè; dh rqyuk eas de gksrk gSA

(4) X  = 
ï X

N
 ;k N X Xï ïï

vFkkZr~ ;fn ge Js.kh ds izR;sd ewY; ds LFkku ij eè;d dk ewY; j[k nsa rks bu ifjo£rr ewY;ksa dk ;ksx O;fDrxr ewY;ksa
ds ;ksx ds cjkjc gksxkA mnkgj.kkFkZ, izFke xq.k ds foospu esa SX 150 Fkk rFkk eè;d 30; ;fn lc enksa ds LFkku ij
ge 30 fy[ksa rks ;gh ;ksx izkIr gks tk;sxk vFkkZr~ (30 + 30 + 30 + 30 + 30) = 150

bl xq.k dk cgqr vfèkd O;ogkfjd egRo gSA ;fn gesa vkSlr rFkk enksa dh la[;k nh gks rks dqy ;ksx ljyrk ls Kkr
dj ldrs gSaA mnkgj.kkFkZ, ;fn ,d dkj[kkus esa et+nwjksa dk vkSlr osru 200 #i;s gS vkSj et+nwjksa dh la[;k 50 gS rks

ge et+nwjksa dks fn;s x;s dqy osru dk irk bl izdkj yxk ldrs gSa : SX = NX  bl mnkgj.k esa dqy osru 200 ×

50 vFkkZr~ 10,000 #i;s gksxkA
;fn ,d lewg ds nks ;k nks ls vfèkd Hkkxksa ds lekUrj ekè; rFkk muds enksa dh la[;k Kkr gS rks muds vkèkkj ij
lkewfgd lekUrj ekè; (Combined Arithmetic Mean) izkIr fd;k tk ldrk gSA lkewfgd lekUrj ekè; Kkr djrs
le; fuEu lw=k dk iz;ksx gksrk gSA

X12 =
N X N X

N N
1 1 2 2

1 2

ï

ï

X12 = lkewfgd lekUrj ekè; (Combined Mean)

N1 = igys Hkkx ds enksa dh la[;k (Number of Items in the First Group)

N2 = nwljs Hkkx ds enkas dh la[;k (Number of Items in the Second Group)

X1 = igys Hkkx dk lekUrj ekè; (Arithmetic Mean of the First Group)

X2 = nwljs Hkkx dk lekUrj ekè; (Arithmetic Mean of the Second Group)

mnkgj.k 11 : ,d QeZ dh nks 'kk[kkvksa esa Øe'k: 100 vkSj 80 O;fDr dke djrs gSaA ;fn nksuksa 'kk[kkvksa esa fn;s
x;s osru dk lekUrj ekè; 575 #i;s rFkk 525 :. gks rks bl QeZ ds lc deZpkfj;ksa ds osru dk lekUrj ekè;
fudkfy;sA

gy : lkewfgd lekUrj ekè; fuEu lw=k ls Kkr djsaxs :-

X12 =
N X N X

N N
1 1 2 2

1 2

ï

ï

N1 = 100; N2 = 80;  X1 = 575;  X2 = 525

\ X12 =
100 575 80 525

100 80

ï ï ï

ï

b g b g

=

57 500 42 000

180

, ,ï

 = 

99 500

180

,

 = 552.78 #-

;fn geas ,d lewg ds rhu Hkkxksa dk lekUrj ekè; fudkyuk gks rks lw=k bl izdkj gksxk :-

X

123 =
N X N X N X

N N N
1 1 2 2 3 3

1 2 3

ï ï

ï ï
—

N X N X N X

N N N
1 1 2 2 3 3

1 2 3

ï ï

ï ï

lekUrj ekè; ds xq.k o nks"k
(Merits and Demerits of Arithmetic Mean)

xq.k (Merits) : lekUrj ekè; ds izeq[k xq.k fuEufyf[kr gSa :-



1 0 0         O;kolkf;d lkaf[;dh

(1) lkaf[;dh; ekè;ksa esa lekUrj ekè; lcls vfèkd ljy gSA bldk le>uk vR;Ur lqxe gS, blfy, O;ogkj esa
bldk lcls vfèkd iz;ksx gksrk gSA

(2) lekUrj ekè; u dsoy le>us esa gh ljy gS vfirq blds fuèkkZj.k dh x.ku-fØ;k Hkh cgqr lqxe gSA

(3) lekUrj ekè; Js.kh ds lHkh enksa ij vkèkkfjr gksrk gSA fdlh ,d en eas ifjorZu dj nsus ij lekUrj ekè; ds
ewY; esa Hkh ifjorZu gks tk;sxkA eè;dk o Hkwf;"Bd esa ;g xq.k Hkh ugha ik;k tkrkA

(4) lkekUrj ekè; ij fun'kZu ds ifjorZuksa dk lcls de izHkko iM+rk gSA

(5) lkekUrj ekè; esa vusd chtxf.krh; xq.k gksrs gSa ftuds dkj.k mPprj lkaf[;dh; fo'ys"k.k esa bldks cgqr iz;ksx
esa vk;k tkrk gSA

nks"k (Demerits) : lekUrj ekè; ds izeq[k nks"k fuEufyf[kr gSa :-

(1) lekUrj ekè; ij Js.kh esa vlkèkkj.k o lhekUrj ewY;ksa (Extreme Items) dk cgqr izHkko gksrk gSA mnkgj.kkFkZ, ;fn
,d dkj[kkus ds eSustj dks 5,000 :. ekfld feyrs gSa vkSj dkj[kkus eas dke djus okys ikap vkSj O;fDr;ksa dk
osru bl izdkj gS : 500 :., 560 :., 600 :., 650 :., 700 :. rks 6 O;fDr;ksa ds osru dk lekUrj ekè;

5 000 500 560 600 650 700

6

, ï ï ï ï ï
 = 

8090

6

 = 1348.33 :. gksxk ysfdu ;g osru dkj[kkus ds deZpkfj;ksa dk

Bhd izfrfufèkRo ugha djrk D;ksafd ,d en vFkkZr~ 5,000 :0 dk bl ij cgqr xgjk iM+k gSA

(2) vuqikr, nj-izfr'kr, vkfn dk vè;;u djus ds fy;s lekUrj ekè; mi;qDr ugha gSA

(3) fcUnq js[kk }kjk lekUrj ekè; dk izn'kZu laHko ughaaA

(4) dHkh-dHkh bl ekè;e ds }kjk fofp=k ifj.kke fudyrs gSa; tSls ;fn ,d ifjokj esa 6 cPps gSa vkSj nwljs esa 3 rks
lekUrj ekè; 4.5 gksxkA

(5) lekUrj ekè; ls leLr Js.kh dh jpuk dks Bhd-Bhd irk ugha pyrk ftlls dHkh-dHkh xyr fu"d"kZ fy;s tkrs
gSA mnkgj.kkFkZ, nks dkj[kkuksa ^d* vkSj ^[k* ds fiNys rhu o"kZ ds 'kq) ykHk bl izdkj gSa :-

o"kZ dkj[kkuk ^d* dkj[kkuk ^[k*
¼'kq) ykHk yk[k #i;ksa esa½ ¼'kq) ykHk yk[k #i;kas eas½

1990 80,000 1,90,000

1991 1,20,000 1,20,000

1992 1,90,000 80,000

nksuksa dkj[kkuksa ds ykHkksa dk lekUrj ekè; 1,30,000 gS ftlls ;g ifj.kke fudkyk tk ldrk gS fd nksuksa ,d gh Lrj
ij gSaA ysfdu bu leadksa dks è;kuiwoZd fo'ys"k.k djus ij ;g Li"V gksxk fd dkj[kkuk ^d* 'kh?kzrk ls mUufr dj jgk
gS vkSj dkj[kkuk ^[k* voufr ij gSA
ljy lekUrj ekè; dk mi;ksx : O;ogkj eas ljy lekUrj ekè; dk lcls vfèkd iz;ksx gksrk gS rFkk bls ,d vkn'kZ
ekuk tkrk gSA lkekftd o vk£Fkd leL;kvksa ds fo'ys"k.k ds fy;s ;g ekè; cgqr mi;qZDr gS tSls vkSlr vk;, vkSlr
mRiknu, vkSlr vk;q, vkSlr vk;kr, vkSlr fu;kZr, vkSlr O;;, vkfnA lekUrj ekè; fo'ks"k :i ls ,slh Jsf.k;ksa ds fy;s
mi;ksxh gS ftuesa fofHkUu ewY;ksa dk yxHkx leku egRo gksrk gSA

Hkkfjr lekUrj egRo
(Weighted Arithmetic Mean)

ljy lekUrj ekè; esa, ftldk foospu Åij fd;k x;k gS, Js.kh ds lHkh ekuksa dks leku egRo fn;k tkrk gSA O;ogkj
esa Js.kh ds lHkh ewY;ksa dk leku egRo ugha gksrk, fdlh en dk vfèkd egRo gksrk gS vkSj fdlh dk deA ,slh n'kk esa
ljy lekUrj ekè; dk iz;ksx mfpr ugha gSA Hkkfjr lekUrj ekè; og ekè; gksrk gS ftlesa enksa dks muds lkisf{kd egRo
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ds vuqlkj Hkkx nsdj ekè; dh e.kuk dh tkrh gSA Hkkfjr lekUrj ekè; dk iz;ksx mu ifjfLFkfr;ksa esa fd;k tkrk gS
tgka Js.kh ls leLr ekuksa dk egRo leku ugha gSA Hkkjr lekUrj ekè; Kkr djus ds fy;s fuEu lw=k dk iz;ksx gksrk gSA

Xw
=

ï

ï

WX

W

ogka Xw 
= Hkkfjr lekUrj ekè; (Weighted Arithmetic Mean)

W =  Hkkj (Weights)

tSlk dh mi;qZDr lw=k ls fofnr gksxk Hkkfjr lekUrj ekè; dk x.kufØ;k cgqr ljy gSA x.kuk djrs le; bdkb;ksa ds
ewY; ‘X’ vkSj muds Hkkj ‘W’ dks xq.kk fd;k tkrk gS vkSj ewY; o Hkkj dh xq.kkavksa dk tksM+ ‘SWX’ fudky fy;k tkrk
gSA bl ;ksx dks Hkkjksa ds ;ksx SW ls Hkkx fn;k tkrk gS ftlls izkIr HkkxQy Hkkfjr lekUrj ekè; dgykrk gSA

okLrfod rFkk vuqekfur Hkkj (Actual and Estimated Weight) : Hkkfjr lekUrj ekè; dk iz;ksx djrs le; lgh
Hkkjksa dk fuf'p; dj ysuk vko';d gSA Hkkj nks izdkj ds gksrs gSa : okLrfod vkSj vuqekfurA okLrfod Hkkj ;k rks Li"V
:i ls fn;s gksrs gSaA mnkgj.kkFkZ ijh{kkQy dh rqyuk djus ds fy;s fo|kFkhZ dh la[;k dks Hkkj ds :i esa iz;qDr fd;k
tkrk gSA blh izdkj ,d dkWyst ds izkè;kidksa o vU; deZpkfj;ksa dk vkSlr osru Kkr djus ds fy, mudh okLrfod
la[;k dks Hkkj eku fy;k tkrk gSA ;fn okLrfod Hkkj Kkr u gks lds rks fofHkUu pj ewY;ksa ds lkisf{kd egRo dks è;ku
esa j[krs gq;s Hkkjksa dk mfpr vuqeku yxk fy;k tkrk gSA fofHkUu O;fDr;ksa }kjk dfYir Hkkj fHkUu gks ldrs gSa, fdUrq
;fn ;s vuqeku rdZ;qDr gSa rks buds vkèkkj ij fudkys x;s lekUrj ekè;ksa esa dksbZ fo'ks"k vUrj ugha gksxkA

Hkkfjr lekUrj ekè; ds iz;ksx (Uses of Weighted Arithmetic Mean) : Hkkj lekUrj ekè; fuEu n'kkvksa esa fo'ks"k :i
ls mi;qDr gksrk gS :-

(1) lwpdkadksa ds fuekZ.k esa

(2) lkekU; rFkk izekf.kd èR;q -nj vkSj tUe-nj fudkyus ds fy;s; rFkk

(3) vuqikrksa, izfr'kr ,oa njksa dk ekè; fudkyrs le;A

fuEu mnkgj.kksa ls Hkkfjr lekUrj ekè; ds iz;ksx Li"V gks tk;saxsA

mnkgj.k 12 : ,d Bsdsnkj rhu izdkj ds et+nwjksa dks dke ij yxkrk gS : iq#"k, L=kh o cPpsA ,d iq#"k dks 30 :.

L=kh dks 20 :. rFkk cPps dk 10 :. izfrfnu ds fglkc ls etnwjh feyh gSA vkSlr etnwjh Kkr dhft;sA

gy : ;fn ljy lekUrj ekè; }kjk bl iz'u dks gy fd;k tk;s rks vkSlr etnwjh = 
30 20 10

3

ï ï
 =  20 :. gksxhA

ijUrq ;g mÙkj ml ifjfLFkfr esa Bhd gksxk tc iq#"k, L=kh rFkk cPpksa dh la[;k leku gksA O;ogkj esa izk;: rhu izdkj
ds etnwjksa dh la[;k fHkUu-fHkUu gksrh gS, blfy;s ljy lekUrj ekè; ds LFkku ij Hkkfjr lekUrj ekè; vfèkd mi;qZDr
gSA bl iz'u esa okLrfod etnwjksa dh la[;k ugha nh xbZ gS blfy;s Hkkj dfYir gksaxsA eku yhft;s ,d Bsdsnj 20 iq#"k,
15 L=kh rFkk 5 cPps dke ij yxkrk gSA bl n'kk esa Hkkfjr lekUrj bl izdkj gksxk :

etnwj izfrfnu etnwjh ¼:. esa½ etnwjksa dh la[;k

X W WX

iq#"k 30 20 600

L=kh 20 15 300

cPps 10 15 50

SW = 40 SWX = 950

X

w
=

ï

ï

WX

W
 =  

950

40
 = 23.75 :.
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mnkgj.k 13 : nks fo|ky;ksa ^d* vkSj ^[k* ds fuEufyf[kr ijh{kkiQyksa ls Kkr

fo|ky; ^d* fo|ky; ^[k*

ijh{kk ijh{kk esa cSBs mÙkh.kZ gq;s ijh{kk eas cSBs mÙkh.kZ gq;s

M.A. 100 90 240 200

M.Sc. 60 45 200 160

B.A. 120 75 160 100

B.Sc. 200 150 200 140

gy : loZizFke, nksuksa fo|ky;ksa dks izfr'kr ikl la[;k Kkr dhft;, rRi'pkr~ fo|ky; ^d* dk Hkkfjr lekUrj ekè;
fudkfy;sA blh izdkj fo|ky; ^[k* dk Hkkfjr fujUrj ekè; fudkfy;s ftlds Hkkj ogh gksaxs tks fo|ky; ^d* ds gSa
D;ksafd rqyuk dk Lrj gksuk pkfg;sA

fo|ky; ^d* fo|ky; ^[k*

ijh{kk ijh{kk esa cSBs mÙkh.kZ gq;s izfr'kr Qy ijh{kk esa cSBs mÙkh.kZ gq;s izfr'kr Qy

W X WX W X WX

(2) (3) (4) (5) (6) (7) (8) (9)

(2 × 4) (2 × 8)

M.A. 100 90 90 9,000 240 200 83.00 8,333

M.Sc. 60 45 75 4,500 200 160 80.00 4,800

B.A. 120 75 62.5 7,500 160 100 62.5 7,500

B.Sc. 200 150 75 15,000 200 140 70.0 14,000

SW = 480 SWX = 36,000 800 600              SWX = 34,633

fo|ky; ^d* : Xw =
ï

ï

WX

W
 = 

36 000

480

,
 = 75.0

fo|ky; ^[k* :

X

w =
ï

ï

WX

W
 = 

34 633

480

,
 = 72.15

vr: fo|ky; ^d* ds ifj.kke ^[k* ls vPNs gSaA

mnkgj.k 14 : fuEu lkj.kh rhu fo'ofo|ky;ksa ds ijh{kk ifj.kke izLrqr djrh gS bueas ls dkSu-lk fo'ofo|ky;
mÙke gS \ mÙkj dkj.k lfgr nhft;sA

  izfr'kr ifj.kke

fo'ofo|ky;

ijh{kk ^d* ^[k* ^x*

1. ,e. ,. 80 75 70

2. ,e. ,l. lh. 70 70 60

3. ,e. dkWe. 65 80 70

4. ch. ,l. lh. 60 70 80

5. ch. dkWe. 75 65 75
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gy : bl iz'u eaas Hkkfjr lekUrj ekè; dk iz;ksx mi;qDr gksxk ijUrq fo|k£Fk;ksa dh okLrfod laLFkk ;gka ij ugha nh
xbZ blfy, fo|k£Fk;ksa dh la[;k ds ckjs esa dYiuk djuh iM+sxhA ;g dYiuk fuEu vkèkkj ij dh xbZ gS :-

(1) ,e. ,. dh d{kkvksa esa ch. ,. dh d{kkvksa dh vis{kk de fo|kFkhZ gksrs gSaA

(2) foKku ds fo"k;ksa esa dyk (Arts) dh rqyuk esa de fo|kFkhZ gksrs gSaA

(3) fofHkUu fo|ky;ksa dh fofHkUu ijh{kkvksa esa fo|k£Fk;ksa dh la[;k fofHkUu gksrh gSA

fo'ofo|ky; fo'ofo|ky; fo'ofo|ky;

^d* ^[k* ^x*

ijh{kk izfr'kr fo|k£Fk;kas dh izfr'kr fo|k£Fk;ksa dh izfr'kr fo|k£Fk;kssa dh

ifj.kke la[;k ¼lSdM+ksa esa½ ifj.kke la[;k ¼lSdM+ksa esa½ ifj.kke la[;k ¼lSdM+ksa esa½

X W WX X W WX X W WX

,e. ,. 80 3 240 75 2 150 70 2 140

,e. ,l. lh. 70 2 140 70 3 210 60 2.5 150

,e. dkWe. 65 6 325 80 6 480 70 7.0 490

ch. ,l. lh. 60 4 240 70 3 210 80 4.5 360

ch. dkWe. 75 6 450 65 6 390 75 7.0 525

SW SWX SW SWX SW SWX

= 20 = 1,395 = 20 = 1,440 = 23 = 1,665

fo|ky; ^d* :

X

w =
ï

ï

WX

W
 = 

1 396

20

,
 = 69.75

fo|ky; ^[k* :

X

w
=

ï

ï

WX

W
 = 

1 440

20

,
 =  72.00

fo|ky; ^x* :

X

w =
ï

ï

WX

W
 = 

1 665

23

,
 = 72.39

D;ksafd fo'ofo|ky; ^x* dh vkSlr lcls vfèkd gS blfy;s ge dg ldrs gSa fd fo'ofo|ky; ^x* loZJs"B gSA

mnkgj.k 15 : fdlh fo'ofo|ky; esa Nk=kòfÙk (Scholarship) iznku djus ds fy;s ,d ijh{kk yh xbZ gSA fofHkUu
fo"k;ksa dks vyx-vyx Hkkx fn;s x;sA pkj fo|k£Fk;ksa }kjk izkIr vad bl izdkj Fks :-

fo"k; Hkkj fo|kFkhZ ^d* fo|kFkhZ ^[k* fo|kFkhZ ^x* fo|kFkhZ ^?k*

lkaf[;dh 4 70 80 85 92

vFkZ'kkL=k 3 90 75 75 40

O;olk;-O;oLFkk 1 50 60 45 70

eqæk, cSafdx o O;kikj 2 60 45 65 50

;fn Nk=kòfÙk bl fo|kFkhZ dks nh tk;s ftlus lcls vfèkd vad izkIr fd;s gksa rks mi;qZDr leadksa ds vuqlkj Nk=kòfÙk
fdls nh tkuh pkfg;sA
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gy : pkjksa fo|k£Fk;ksa }kjk izkIr leadksa dk Hkkfjr lekUrj ekè;

fo"k; Hkkj ^d* ds vad ^[k* ds vad ^x* ds vad ^?k* ds vad

X WX X WX X WX X WX

lkaf[;dh 4 70 280 80 320 85 340 92 368

vFkZ'kkL=k 3 90 270 75 225 75 225 40 120

O;olk;-O;oLFkk 1 50 50 60 60 45 45 70 70

eqæk, cSafdx o O;kikj 2 60 120 45 90 65 130 50 100

SWX SWX SWX SWX

= 720 = 695 = 740 = 658

fo|ky; ^d* :

X

w =
720

10
 = 72.0

fo|ky; ^[k* : Xw =
695

10
 =  69.5

fo|ky; ^x* : Xw =
740

10
 = 74.0

fo|ky; ^?k* : Xw =
658

10
 = 65.8

D;ksafd fo|kFkhZ ^x* ds vkSlr vad lcls vfèkd gS blfy;s fo|kFkhZ ^x* dks Nk=kòfÙk feyuh pkfg;sA

lkekU; o izekfir èR;q -njsa
(Crude and Standarised Death Rate)

nks uxjksa dh vkSlr èR;q -njksa dh rqyuk djus ds fy;s Hkkfjr lekUrj dk ekè; iz;ksx fd;k tkrk gS vkSj èR;q -nj nks
izdkj dh gksrh gS :-

(1) lkekU; èR;q -nj Crude of General Death Rate)

(2) izekfir èR;q -nj (Standardised Death Rate)

èR;q -njsa izfr gtkj (Per Thousand0 esa O;Dr dh tkrh gSaA

ysfdu nks uxjksa dh vkSlr èR;q -njksa dh rqyuk djus ds fy;s lkekU; èR;q nj ysuk Bhd ugha gS D;ksafd fofHkUu vk;q -
Jsf.k;ksa esa O;fDr;ksa dh la[;k rFkk èR;q -nj fHkUu gksxhA ,slh fLFkfr esa izHkkfor èR;q -nj (Standardised Death Rate) dk
iz;ksx fd;k tkrk gSa nks uxjksa dh vkSlr èR;q -nj dh rqyuk djus esa ,d izekfir uxj dh tula[;k dks nksuksa uxjksa
ds fy;s Hkkj eku fy;k tkrk gSA LFkkuh; uxj dh vyx-vyx izfr gtkj èR;q -nj dks izHkkfor uxj dh tula[;k ls
Hkkx nsus ij tks Hkkfjr lekUrj ekè; nj Kkr gksrh gS og LFkkuh; uxj dh izekfir ;k la'kksfèkr èR;q -nj dgykrh gSA
lw=k ds :i esa:-

S.D.R. ¼izekfir èR;q -nj½ =
ï

ï

WX

W

tgka W = izekfir tula[;k (Standard Population); X = fo'ks"k èR;q -nj (Specific Death Rate)

LFkkuh; uxj dh izekfir èR;q -nj vkSj izekfir uxj dh lkekU; èR;q nj dh vkil esa rqyuk djds nksuksa uxjksa dh
LokLF; lacaèkh dk irk yx tkrk gS D;ksafd nksuksa èR;q -njksa dh x.ku fØ;k esa ,d gh uxj dh tula[;k dks Hkkj ekurs
gS ftl uxj dh vkSlr èR;q -nj de gksrh gS og vfèkd LoLFk ekuk tkrk gSA ;fn fn;s gq, leadksa ls ;g Kkr u gks
fd izekfir uxj dkSu-lk gS rks igys uxj dks gh izekfir eku fy;k tkrk gSA
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fookg-njksa, tUe-njksa, csjkstxkjh-njksa, ijh{kkQyksa dh izfr'kr vkfn ds rqyukRed vè;;u esa lkekU; ,oa izekfir njksa ds
fl)kUr dk iz;ksx fd;k tkrk gSA

mnkgj.k 16 : fuEu leadksa ds vkèkkj ij ;g fu.kZ; dhft;s fd dkSu ls 'kgj ds O;fDr vfèkd LoLFk gSa \

izekfir tula[;k LFkkuh; tula[;k

vk;q o"kks± esa 'kgj ^d* 'kgj ^[k*

tula[;k èrdksa dh la[;k tula[;k èrdksa dh la[;k

5 ls de 15,000 360 40,000 1,000

5-30 20,000 400 52,000 1,040

30 ls vfèkd 10,000 280 8,000 240

gy : 'kgj ^d* dh lkekU; èR;q -nj rFkk 'kgj ^[k* dh izekfir èR;q -nj dh ifjx.kuk

izekfir tula[;k LFkkuh; tula[;k
'kgj ^d* 'kgj ^[k*

vk;q tula[;k èrdksa dh èR;q nj tula[;k èrdksa dh èR;q nj

¼o"kks± esa½ W la[;k izfr gtkj WX X la[;k izfr gtkj WX

X X

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(2 × 4) (2 × 8)

5 ls de 15,000 360 24 3,60,000 40,000 1,000 35 3,75,000

5-30 20,000 400 20 4,00,000 52,000 1,040 20 4,00,000

30 ls vfèkd 10,000 280 28 2,80,000 8,000 240 30 3,00,000

SW SWX SWX

= 45.000 = 10,40,000 = 10,75,000

'kgj ^d* lkekU; èR;q -nj = 
ï

ï

WX

W
 = 

10 40 000

45 000

, ,

,
 =  23.11

'kgj ^[k* lkekU; èR;q -nj = 
ï

ï

WX

W
 = 

10 75 000

45 000

, ,

,
 =  23.89

mnkgj.k 17 : tula[;k vkSj csjkstxkjh ds fuEufyf[kr leadksa ls nksuksa tula[;kvksa ds fy;s lkekU; csjkstxkjh nj
,oa LFkkuh; tula[;k ds fy;s izekfir csjkstxkjh ij fudkfy;s rFkk crkb;s fd fdl tula[;k esa jkstxkj ds vPNh
fLFkfr ikbZ tkrh gSA

izekfir tula[;k LFkkuh; tula[;k

vk;q o"kks± esa tula[;k csjkstxkj tula[;k csjkstxkj

15-30 2,000 125 3,000 120

30-45 3,500 280 3,000 270

45-60 3,000 360 3,500 420

60 ls vfèkd 1,000 150 500 100



1 0 6         O;kolkf;d lkaf[;dh

30-45 3,500 280 3,000 270

45-60 3,000 360 3,500 420

60 ls vfèkd 1,000 150 500 100

gy :

izekfir tula[;k LFkkuh; tula[;k

vk;q tula[;k csjkstxkj csjkstxkjh tula[;k csjkstxkj csjkstxkjh

¼o"kks± esa½ W nj X WX X nj X WX

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(2 × 4) (2 × 8)

15-30 2,000 125 62.5 1,25,000 3,000 120 40 80,000

30-45 3,500 280 80.0 2,80,000 3,000 270 90 3,15,000

45-60 3,000 360 120.0 3,60,000 3,500 420 120 3,60,000

60 ls vfèkd 1,000 150 150.0 1,50,000 500 100 200 2,00,000

SW SWX SWX

= 9,500 = 9,15,000 = 9,55,000

izekfir tula[;k : lkekU; csjkstxkjh nj = 
ï

ï

WX

W
 = 

9 15 000

9 500

, ,

,
 = 93.62

LFkkuh; tula[;k : izekfir csjkstxkjh nj = 
ï

ï

WX

W
 = 

9 55 000

9 500

, ,

,
 = 100.53

blls ;g Li"V gS fd izekfir tula[;k esa jkstxkj dh vPNh n'kk ik;h tkrh gSA

eè;dk
(Median)

fdlh lead Js.kh dks vkjksgh ¼p<+rs gq,½ ;k vojksgh ¼fxjrs gq,½ Øe esa O;ofLFkr djus ij ml Js.kh ds eè; esa tks ewY;
vkrk gS mls eè;dk dgrs gSaA vFkkZr~ eè;dk fLFkfr dk ekè; gSA dkSuj ds 'kCnksa esa, ^^eè;dk lead Js.kh dk og pj-

ewY; gS tks lewg dks nks cjkcj Hkkxksa esa bl izdkj ckaVrk gS fd ,d Hkkx esa lkjs ewY; eè;dk ls vfèkd vkSj nwljs Hkkx
esa mlls de gksaA**
mnkgj.k ds fy,, ;fn ikap O;fDr;ksa dh vk; 100, 200, 150, 160, 180 #i;s gS rks eè;dk 150 gksxk vFkkZr~ nks O;fDr
,sls gSa ftudh vk; 150 #i;s de gS vkSj O;fDr ,sls gSa ftudh vk; 150 #i;s ls vfèkd; bl izdkj eè;dk Js.kh ds
fcYdqy chp eas fLFkr gksrk gS vkSj og ewY; Js.kh dks nks cjkcj Hkkxkas esa ckaV nsrk gS — eè;dk ls igys rFkk ckn dh
vkòfÙk;ka lnk leku jgrh gSaA ;fn Js.kh ds enksa dh la[;k le ;k ;qXe (Even) gS rks mlesa dksbZ Hkh ewY; chp esa ugha
gksxkA ,slh fLFkfr esa eè;dk fudkyus ds fy;s chp ds nks ewY;ksa dk vkSlr fudky ysrs gSaA mnkgj.kkFkZ, ;fn 6 O;fDr;ksa
dh vk; 100, 120, 150, 170, 180 rFkk 250 #i;s gS rks eè;dk 150 vkSj 170 ds chp vFkkZr~ 160 gksxkA

eè;dk dk fuèkkZj.k-O;fDrxr Js.kh esa
(Calculating Median in Individual Series)

O;fDrxr ewY;ksa esa eè;dk Kkr djus ds fy;s fuEu fØ;k;sa dh tkrh gSa :-

(1) loZizFke, fn;s x;s ewY;ksa dks vkjksgh ;k vojksgh Øe esa vuqfoU;flr (Arrange) fd;k tkrk gSA nksuksa Øeksa ds
vuqlkj dsUæ fcUnq ,d gh gksrk gSA ewY;ksa dh Øe la[;k;sa (Serial Numbers) Hkh lkFk-lkFk fy[k nsuh pkfg;sA

(2) ewY;ksa dks Øec) djus ds i'pkr~ fuEu lw=k dk iz;ksx fd;k tkrk gSA
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mnkgj.k 18 : 7 deZpkfj;ksa dks fn;k gqvk osru bl izdkj gS :-

osru ¼#i;kas esa½ : 1500 1550 1680 1690 1660 1700 1640

eè;dk fudkfy;sA

gy : eè;dk ifjx.ku

Øe la[;k osru vkjksgh Øe Øe la[;k osru vkjksgh Øe

esa vuqfoU;flr esa vuqfoU;flr

1 1500 5 1680

2 1550 6 1690

3 1640 7 1700

4 1660

M = Size of 
N 1

2

ï
th item = 

7 1

2

ï

 = 4th item

pkSFks in dk ewY; = 1660

vFkkZr~ eè;dk ewY; = 1660 :i;s

mnkgj.k 19 : fuEu leadksa ls eè;dk ewY; Kkr dhft;s :-

10 O;fDr;ksa ds osru ¼:i;kas eas½ : 1391 1384 1591 1407 1672 1522 1777 1733 2488 2390

gy eè;dk dk ifjx.ku

Øe la[;k lead vkjksgh Øe Øe la[;k lead vkjksgh Øe

esa vuqfoU;flr esa vuqfoU;flr

1 1384 6 1672

2 1391 7 1733

3 1407 8 1777

4 1522 9 2390

5 1591 10 2400

M = Size of 

N 1

2

ï

 th item = Size of 

11

2

 = 5.5th item

Size of 5.5th item =
5th item +  6th item

2
 = 

1591 1672

2

ï
 = 1631.5

vFkkZr~ ekè;dk ewY; = 1631.5 #i;sA

fofPNUu Js.kh esa eè;dk dk fuèkkZj.k
(Calculating Median in Discrete Series)

fofPNUu vkòfÙk forj.k esa eè;dk Kkr djus dh fofèk fuEufyf[kr gSa :-

(1) loZizFke, fn;s gq;s ewY;ksa dks vkjksgh ;k vojksgh Øe esa vuqfoU;kflr fd;k tkrk gSA

(2) lap;h vkòfÙk;ka (Cumulative Frequencies) fudkydj Js.kh dks lap;h vkòfÙk ekyk esa cny fy;k tkrk gSA

(3) fuEu lw=k }kjk eè;dk dh Øe la[;k Kkr dj yh tkrh gSA
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M = Size of 

N 1

2

ï

th item; tgka N vkòfÙk;ksa dk ;ksx

(4) eè;dk dh Øe la[;k dk ewY; vkòfÙk dh lgk;rk ls Kkr dj fy;k tkrk gSA ftl lap;h vkòfÙk esa ;g Øe -

la[;k izFke ckj lfEefyr gksrh gS mldk ewY; gh eè;dk gksrk gSA

mnkgj.k 20 : fuEu leadksa ls eè;dk Kkr dhft;s :-

vk;q % 20 21 22 23 24 25 26 27 28

deZpkfj;ksa dh la[;k % 8 10 11 16 20 25 15 9 6

gy : eè;dk dk ifjx.ku

vk;q vkòfÙk lap;h vkòfÙk;ka

20 8 8

21 10 18

22 11 29

23 16 45

24 20 65

25 25 90

26 15 105

27 9 114

28 6 120

M = Size of 

N 1

2

ï

th item = Size of 

120 1

2

ï

 = 60.5th item

Size of 60.5 item = 24 vFkkZr eè;dk vk;q = 24 o"kZ

eè;dk dk fuèkkZj.k—vfofPNUu Js.kh eas

(Calculating Median in Continuous Series)

vfofPNUu Js.kh esa eè;dk Kkr djus dh iz.kkyh fuEufyf[kr gS :-

(1) loZizFke, lap;h vkòfÙk;ka Kkr dh tkrh gSaA

(2) fuEu lw=k }kjk dsUæh; en Kkr fd;k tkrk gSA

M = Size of 

N

2

th item

vfofPNUu Js.kh esa eè;dk N

2
th item dk gh ewY; gksrk N 1

2

ï
th item dk ughaA ;|fi dqN ys[kdksa us vfofPNUu

Js.kh esa 

N 1

2

ï

 dk iz;ksx fd;k gS ysfdu ,slk djuk Bhd izrhr ugha gksrk D;ksafd vfofPNUu Js.kh esa 

N

2

 vkòfÙk

oØ ds {ks=kQy dks Bhd nks Hkkxksa esa foHkkftr djrk gS N 1

2

ï
 ughaA

(3) ftl lap;h vkòfÙk esa eè;dk dh la[;k lcls igyh ckj vkrh gS mlls lEcfUèkr oxZ dks ys fy;k tkrk gSA ;g
og oxZ gksrk gS ftlls eè;dk dk Bhd ewY; fudkyk tkrk gSA bldh fuEu o mPp lhekvksa ds varxZr gh dgh
eè;dk gksxhA
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(4) eè;dk-oxZ ls eè;dk dk ewY; fuèkkZfr djus ds fy;s fuEu lw=k dk iz;ksx fd;k tkrk gSA

M = L + 

N 2 ï c f

f

. .

 × i

tgk¡ L = eè;dk-oxZ dh fuEu lhek (Lower Limit of Median Class),

c.f. = eè;dk-oxZ ds iwoZ okys oxZ dks lap;h vkòfÙk (Cumulative Frequency of the Class Preceding the

Median Class),

f = eè;dk-oxZ dh vkòfÙk (Frequency of the Median Class),

i = eè;dk-oxZ dk oxkZUrj (Class Interval of the Median Class);

fVIi.kh (Note) : vfofPNUu Js.kh esa eè;dk-ewY; Kkr djrs le; ;g dYiuk dh tkrh gS fd izR;sd oxZ dh bdkb;ksa
dk mlds iwjs oxkZUrj eas leku:i ls forj.k gqvk gSA

mnkgj.k 21 : fuEu leadksa ls eè;dk rFkk Hkwf;"Bd Kkr dhft;s :-

vuqifLFkr fnuksa fo|k£Fk;ksa dh vuqifLFkr fnuksa fo|k£Fk;ksa dh

dh la[;k la[;k dh la[;k la[;k

5 ls de 29 30 ls de 644

10 ls de 224 35 ls de 650

15 ls de 465 40 ls de 653

20 ls de 682 45 ls de 655

25 ls de 634

gy : eè;dk dk ifjx.ku

vuqifLFkr fnuksa dh la[;k fo|k£Fk;ksa dh la[;k

f c.f.

0-5 29 29

5-10 195 224

10-15 241 465

15-20 117 582

20-25 52 634

25-30 10 644

30-35 6 650

35-40 3 653

40-45 2 655

M = Size of 

N

2

th item = 
655

2
 = 327.5th item

vFkkZr eè;dk-oxZ 15-20 gSA

L = 10, N/2 = 327.2, c.f. = 224, f = 241, i = 5

Med. = 10 + 
327 5 224

241

. ï
 × 5 = 10 + 2.15 = 12.15
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mnkgj.k 22 : fuEu leadksa ls eè;dk Kkr dhft;s :-

oxZ vUrjky : 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

ckjEckjrk : 4 16 56 97 124 137 146 150

gy : gesa lap;h vkòfÙk fooj.k fn;k gS igys lkèkkj.k vkòfÙk fooj.k cuk;sa :-

oxZ vUrjky f c.f.

10-20 4 4

20-30 12 16

30-40 40 56

40-50 41 97

50-60 27 124

60-70 13 137

70-80 9 146

80-90 4 150

Med. = Size of 

N

2

th item = Size of 
150

2
 = 75th item

vFkkZr~ eè;dk-oxZ 40-50 gSA

M = L + 
N 2 ï c f

f

. .
 × i

L = 40, N/2 = 75, c.f. = 56, f = 41, i = 10

= 40 + 

75 56

41

ï

 × 10 = 40 + 4.63 = 44.63

eè;dk ds xq.k o nks"k
(Merits and Demerits of Median)

xq.k (Merits) :

(1) xq.kkRed rF;ksa (Qualitative Facts) tSls bZekunkjh, cqf+)erk, {kerk vkfn dk ekè; Kkr djus ds fy;s eè;dk
loksZÙke ekuh tkrh gSA

(2) eè;dk dks le>uk vkSj Kkr djuk cgqr ljy gSA

(3) eè;dk ij pje ewY;ksa ;k lhekUr enksa dks dksbZ izHkko ugha iM+rkA

(4) [kqys-fljs okyh lkj.kh esa eè;dk fudkyus ds fy;s izFke oxZ dh fuEure lhek rFkk vfUre oxZ dh mPpre lhek
fuf'pr djuk vko';d ugha tcfd eè;dk fudkyrs le; ;s lhek;as fuf'pr djuh iM+rh gSaA

(5) js[kk-fp=k [khapdj eè;dk ewY; fuèkkZfjr fd;k tk ldrk gS tcfd eè;d esa ,slk lEHko ugha gSA

(6) ekè;dk ,d Li"V vkSj fuf'pe ekè; gS; Hkwf;"Bd dh Hkkafr vfuf'pr ugha gSA

nks"k (Demerits) :

(1) eè;dk esa chtxf.krh; xq.kksa dk vHkko gS blfy;s mPprj xf.krh; fØ;kvksa esa bldk iz;ksx ugha fd;k tk ldrkA
mnkgj.kkFkZ, eè;dk ewY; vkSj enksa dh la[;k dks xq.kk djus ls lHkh enksa ds ewY;ksa dk tksM+ Kkr ugha fd;k tk
ldrkA
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(2) eè;dk-ewY; fuèkkZfjr djus ls iwoZ enksa dks vkjksgh ;k vojksgh Øe esa vuqfoU;lfr djuk iM+rk gS ftlesa dkQh
le; yxrk gSA

(3) vfofPNUu Js.kh esa eè;dk Kkr djrs le; ekU;rk dh tkrh gS fd izR;sd oxZ eas vkòfÙk;ka leku :i ls forfjr
gS ysfdu ;g ekU;rk lnSo lR; ugha gksrhA

(4) eè;dk-ewY; fudkyrs le; Js.kh ds lHkh enksa dks leku egRo fn;k tkrk gSA

foHkktu-ewY;
(Partition Values)

Åij dqN ì"Bksa eas eè;dk dk o.kZu fd;k x;k gS tks Js.kh dks nks cjkcj Hkkxksa esa ckaVRkk gSA ekè;dk ds fl)kUr ds vkèkkj
ij leadeky dks pkj, ikap, vkB, nl ;k lkS cjkcj Hkkxkas esa ckaVk tk ldrk gSA lead Js.kh dks vusd Hkkxksa esa ckaVus
okys ewY;ksa ds foHkktu-ewY; (Partition Values) dgrs gSaA pkj cjkcj Hkkxksa esa ckaVus okys ewY; prqFkZd (Quartiles) ikap,

Hkkxkas esa ckaVus okys ewY; iaped (Quantiles) vkB Hkkxksa eas ckaVus okys v"Ved (Octiles) nl Hkkxksa eas ckaVus okys ewY;
n'ked (Deciles) rFkk lkS cjkcj Hkkxksa esa ckaVus okys ewY; 'kred (Percentile) dgykrs gSaA ftl izdkj ,d fcUnq Js.kh
dks nks cjkcj Hkkxksa esa ckaVrk gS mlh izdkj rhu fcUnq pkj Hkkxksa esa, 9 fcUnq nl Hkkxksa esa ckaVsaxs, vkfn, vFkkZr~ ,d
leadekyk esa 3 prqFkZd, 7 v"Ved, 9 n'ked rFkk 99 'kred gksrs gSaA eè;dk-ewY; f}rh; prqFkZd, pkSFks v"Ved, 5osa
n'ked rFkk 50 osa 'kred ds ewY; cjkcj gksrk gSA (Med. = Q2 = Q4 = D5 = P50)A foHkktu ewY;ksa esa prqFkZd rFkk
'kred vfèkd egRoiw.kZ gSA buls lead Js.kh dh jpuk dk vkHkkl gks tkrk gSA vifdj.k (Dispersion) rFkk fo"kerk
(Skewness) Kkr djrs le; bu ewY;ksa dk iz;ksx gksrk gSA

foHkktu ewY;ksa dk fuèkkZj.k (Determination of Partition Values) : eè;dk fu;e ds vkèkkj ij gh foHkktu-ewY;ksa dk
fuèkkZj.k fd;k tkrk gS O;fDrxr rFkk fofPNUu Js.kh esa bu ewY;ksa dks Kkr djus ds fy;s (N + 1) dks ml vad ls Hkkx
fn;k tkrk gS ftrus Hkkxksa esa ewY; Js.kh dks ckaVrs gSaA bl izdkj tks en la[;k fuf'pr gksrh gS mldk ewY; lead Js.kh

esa ns[k fy;k tkrk gSA vfofPNUu Js.kh esa 

N 1

2

ïF
H
I
K

 ds LFkku ij N

2
 dk iz;ksx gksrk gSA

Q1 = Size of 
N 1

4

ïF
H
I
K th item –  O;fDrxr rFkk fofPNUu Js.kh esa

Q2 = Size of 2
N 1

4

ïF
H
I
K the item – O;fDrxr rFkk fofPNUu Js.kh esa

Q3 = Size of 3
N 1

4

ïF
H
I
K th item – O;fDrxr rFkk fofPNUu Js.kh esa

Q1 = Size of 
N

4
th item vfofPNUu Js.kh esa

Q3 = Size of 
3N

4
th item vfofPNUu Js.kh esa

Q1 = Size of 
N 1

4

ïF
H
I
K th item – O;fDrxr rFkk fofPNUu Js.kh esa

D4 = Size of 4
N + 1

10

F
H
I
K th item – O;fDrxr rFkk fofPNUu Js.kh esa
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D6 = Size of 
6N

10
th item –  vfofPNUu Js.kh esa

P20 = Size of 20 
N + 1

100

F
H
I
K th item – O;fDrxr rFkk fofPNUu Js.kh esa

D6 = Size of 
60N

100
th item – vfofPNUu Js.kh esa

fuEu mnkgj.k }kjk foHkktu-ewY;ksa dh x.ku-fØ;k Li"V gks tk;sxhA

mnkgj.k 23 : (i) fuEu leadkas ls izFke o r̀rh; prqFkZd (Q1 rFkk Q3) ds ewY; Kkr dhft;sA

7 O;fDr;ksa ds osru ¼#i;ksa eas½ : 600 620 700 580 560 650 780

gy : loZizFke, bu leadksa dks vkjksgh Øe esa O;ofLFkr dhft;sA

Øe la[;k osru ¼#i;ksa esa½ Øe la[;k osru ¼#i;ksa esa½

1 560 5 650

2 580 6 700

3 600 7 780

4 620

Q1 = Size of 
N + 1

4
th item = 

7 + 1

4
 = 2nd item

= Size of 2nd item = 580 vFkkZr~ Q1 = 580 :.

Q3 = Size of 3
N + 1

4

F
H
I
K th item = 

3 8

4

ï
 = 6th item

= Size of 6th itme = 700 vFkkZr~ Q3 = 700 :.

(ii) fuEu leadksa ls eè;dk, izFke o r̀rh; prqFkZd , vkBoka n'ked rFkk chloka 'kred Kkr dhft;sA

10 fo|k£Fk;ksa }kjk izkIr vad : 32 12 30 18 11 41 35 26 22 14

gy : loZizFke, fn;s gq, leadksa dks vkjksgh Øe esa O;ofLFkr dhft;s :-

Øe la[;k vad Øe la[;k vad

1 11 6 26

2 12 7 30

3 14 8 32

4 18 9 35

5 22 10 40

M = Size of 

N 1

2

ï

th item = 

10 1

2

ï

 = 5.5th item

Size of 5.5th item =

5th item +  6th item

2

 = 
22 26

2

ï
 = 24 vad

Q1 = Size of 

N 1

4

ï

th item = 

10 1

4

ï

 = 2.75 item
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Size of 2.75th item = 2nd item + 0.75 (Size of 3rd item – Size of 2nd item)

= 12+ 0.75 (14 – 12) = 13.5 vad

Q1 = Size of 3 

N + 1

4

F
H
I
K

th item = 
3 11

4

ï
 = 8.25 item

Size of 8.25th item = 8th item + 0.25 (Size of 9th item – Size of 8th item)

= 32 + 0.25 (35 – 32) = 32.75 vad

D8 = Size of 8

N 1

10

ïF
H
I
K

th item = 
8 11

10

ï
 = 8.8th item

Size of 8.8th item = 8th item + 0.8 (Size of 9th item – Size of 8th item)

= 32 + 0.8 (35 – 32) = 34.4 vad

P20 = Size of 20

N 1

100

ïF
H
I
K

th item = 
20 11

100

ï
 = 2.2th item

Size of 2.2th item = 2nd item + 0.2 (Size of 3rd item – Size of 2nd item)

= 12 + 0.2 (14 – 12) = 12 + 0.4 = 12.4 vad

mnkgj.k 24 : fuEu leadksa ls izFke r̀rh; , prqFkZd, NBs, n'ker rFkk 70osa 'kred ds ewY; Kkr dhft;s :-

vad : 10 20 30 40 50 60

fo|k£Fk;ksa dh la[;k : 4 10 20 8 6 3

gy : Q1, Q3, D6 rFkk P70 ds ewY;ksa dk ifjx.ku

vad fo|k£Fk;ksa dh la[;k lap;h vkòfÙk

f

10 4 4

20 10 14

30 20 34

40 8 42

50 6 48

60 3 51

Q1 = Size of 

N + 1

4

th item = 
51 1

4

ï
 = 13th item

Size of 13th item = 20 vFkkZr Q1 = 20 vad

Q3 = Size of 3

N + 1

4

F
H
I
K

th item = 
3 52

4

ï
 = 39th item

Size of 39th item = 40 vFkkZr~ Q3 = 40 vaad

D6 = Size of 6

N 1

10

ïF
H
I
K

th item = 
6 52

10

ï
 = 31.2th item

Size of 31.2th item = 30 vFkkZr~ D6 = 30 vad
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P70 = Size of 70

N 1

100

ïF
H
I
K

th item = 
70 52

100

ï
 = 36.4th item

Size of 36.4th item = 40th vFkkZr~ P70 = 40 vad

mnkgj.k 25 : fuEu leadksa ls izFke rFkk r̀rh; prqFkZd , 6osa n'ked (D6) rFkk 80osa 'kred (P80) ds ewY; Kkr
dhft;s:-

vad vkòfÙk vad vkòfÙk

0-10 10 40-50 90

10-20 25 50-60 40

20-30 35 60-70 30

30-40 70

gy : Q1, Q3, D6 rFkk P80 ds ewY;ksa dk ifjx.ku

vad fo|k£Fk;ksa dh la[;k lap;h vkòfÙk

f c.f.

0-10 10 10

10-20 25 35

20-30 35 70

30-40 70 140

40-50 90 230

50-60 40 270

60-70 30 300

izFke prqFkZd

Q1 = Size of 

N

4

th item = 
300

4
 = 75th item

vFkkZr~ Q1 30-40 ds oxZ eas fLFkr gSA

Q1 = L + 
N 2 ï c f

f

. .
 × i

L = 30, N/4 = 75; c.f. = 70; f = 70, i = 10

Q1 = 30 + 

75 ï 70

70

 × 10 = 30 + 0.714 = 30.714

Q3 = Size of 
3N

4
th item = 

3 300

4

ï
 = 225th item

vFkkZr~ rqrh; prqFkZd oxZ = 40-50 gSA

Q3 = L + 

N 2 ï c f

f

. .

 × i

L = 40, 3N/4 = 225; c.f. = 140; f = 90; i = 10
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\ Q1 = 40 + 

225 140

90

ï

 × 10 = 40 + 9.45 = 48.45

D6 = Size of (6N/10th) item = 

6 300

10

ï

 = 180th item

vFkkZr~ D6 40-50 oxZ eas fLFkr gSA

D6 = L + 

6N / 10b g ï c f

f

. .

 × i

L = 40, 6N/10 = 180; c.f. = 140; f = 90; i = 10

D6 = 40 + 
180 140

90

ï
 × 10 = 40 + 4.44 = 44.44

P80 = Size of 

80N

100

th item = 
8 300

100

ï
 = 240th item

vFkkZr~ P80 oxZ 50-60 esa fLFkr gSA

P80 = L + 

80N / 100b g ï c f

f

. .

 × i

L = 50, 80N/100 = 240; c.f. = 230; f = 40; i = 10

P80 = 50 + 
240 230

40

ï
 × 10 = 50 + 2.5 = 52.5

fcUnqjs[kh; i)fr }kjk eè;dk rFkk vU; foHkktu ewY;ksa dk fuèkkZj.k
(Determination of Median, Quartiles, etc. Graphically)

fcUnqjs[kh; i)fr }kjk eè;dk dh x.kuk nks izdkj ls dh tkrh gS :*

(1) fcUnqjs[kh; i=k ij nks ^vkfxo oØ* (Ogive Curves) ,d Åijh lhekvksa rFkk c<+rh gqbZ lap;h vkòfÙk ds vkèkkj
ij (‘Less Than’ Ogive) rFkk nwljh fupyh lhekvksa vkSj ?kVrh lap;h vkòfÙk;ksa ds vkèkkj ij (‘More Than’

Ogive) cukb;s ftl fcUnq ij ;s nksuksa oØ feyrs gSa ogka ls ,d yEc (Perpendicular) X-v{k ij Mkfy,A ;g
yEc ftl LFkku ij X-v{k ls feyrk gS ogh eè;dk ewY; gSA

(2) ,d gh vksfxo oØ fcUnqjs[kh; i=k ij fn[kkbZ tkrh gS ftlls eè;dk Kkr tkrk gSA pj dks X-v{k ij rFkk
vkòfÙk;ksa dks Y-v{k ij fy;k tkrk gSA N/2 ds vkèkkj ij eè;dk dh la[;k fudky yh tkrh gSA bl ewY; dks
Y-v{k ij ns[kk tkrk gS vkSj ogka ls ^vkstkbo oØ* ij ,d yEc Mkyk tkrk gSA ftl fcUnq ij ;g yEc ^vksfxo
oØ* dks feykrk gS ogka ls ,d yEc X-v{k ij Mkyk tkrk gSA bl yEc ds Li'kZ-fcUnq dk ewY; i<+ fy;k tkrk
gSA ;gh ewY; eè;dk-ewY; gksxkA bl i)fr }kjk prqFkZd, n'ked rFkk vU; foHkktu ewY; Hkh Kkr fd;s tk ldrs
gSaA fuEu mnkgj.k }kjk ;s nksuksa fofèk;ka Li"V gks tk;sxh :-

mnkgj.k 26 : fuEu leadksa ls fcUnqjs[kh; i)fr }kjk ekè;dk Kkr dhft;s :-

osru ¼#i;ksa esa½ etnwjksa dh la[;k osru ¼#i;ksa eas½ etnwjksa dh la[;k

f f

20-40 4 100-120 12

40-60 6 120-140 7

60-80 10 140-160 3

80-100 16
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gy : izFke jhfr-eè;dk dk fuèkkZj.k

etnwjh brus :. ls de etnwjksa dh la[;k etnwjh brus :. ls vfèkd etnwjksa dh la[;k

40 4 20 58

60 10 40 54

80 20 60 48

100 36 80 38

120 48 100 22

140 55 120 10

160 58 140 3

fcUnqjs[kh; i=k ij bu leadksa dks bl izdkj izLrqr djsaxs :-

nwljh jhfr : M = Size of 

N

2

th item = 
58

2
 = 29th item

,d gh oØ ‘Less Than’ Method ls cukbZ tk;sxh vkSj vkòfÙk okys v{k ij vFkkZr Y-v{k ij 29 ls ,d yEc bl oØ
ij Mkyk tk;sxkA ftl txg ;g yEckbZ bl oØ dks dkVsxk ogka ls ,d vkSj yEc X-v{k ij MkysaxsA ;g yEc ftl
LFkku ij X-v{k esa feysxk ogha eè;dk ewY; gksxk tSlk fd fuEu fp=k ls fofnr gS :-
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mnkgj.k 27 : lkaf[;dh dh ,d ijh{kk esa 60 fo|k£Fk;ksa }kjk izkIr vad bl izdkj gS :-

75 86 66 86 50 66 78 79 68 60 80 83

87 79 80 77 81 92 57 52 58 82 72 95

66 60 84 80 79 62 80 88 58 84 96 87

72 65 79 80 86 68 76 41 80 40 63 90

83 94 76 66 74 76 68 42 59 75 35 80

,d vkòfÙk forj.k cukb;s ftlesa oxZ 30-39, 40-49 vkfn gksaA bl vkòfÙk ls ,d oØ cukb;sa vkSj eè;dk Kkr dhft;sA

gy : 60 fo|k£Fk;ksa }kjk izkIr vadksa dk vkòfÙk forj.k

vad feyku js[kk;as vkòfÙk lap;h vkòfÙk

30-39 1 1

40-49 3 4

50-59   6 10

60-69     12 22

70-79     14 36

80-89       19 55

90-99 5 60

;ksx  60

M = Size of 
N

2
th item = 

60

2
 = 30th item

fuEukafdr fp=k }kjk ;g Li"V gS fd eè;dk dk ewY; 75.5 gSA

mnkgj.k 28 : fuEufyf[kr vkòfÙk ls ,d lap;h vkòfÙk oØ cukb;s eè;dk vkSj nksuksa prqFkZdksa dk ewY; Kkr
dhft;sA

vad fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

0-5 4 20-25 25

5-10 6 25-30 22

10-15 10 30-35 18

15-20 10 35-40 5

gy : lap;h vkòfÙk oØ ls eè;dk rFkk prqFkZdksa dk ifjx.ku

vad ¼brus ls de½ fo|k£Fk;ksa dh la[;k ( f ) c.f.

5 4 4

10 6 10

15 10 20

20 10 30

25 25 55

30 22 77

35 18 95

40 5 100
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M = Size of 
N

2
th item = 

117

2
 = 58.35th items

fp=k ls Li"V gS fd eè;dk dk ewY; 37 gSA

Q1 = Size of 
N

4
th item = 

117

4
 = 29.25th item

fp=k ls Li"V fd izFke prqFkZd dk ewY; 24.5 gSA

Q3 = Size of 
3N

4
th = 

3 117

4

ï
 = 87.75th item

fp=k ls Li"V gS fd r̀rh; prqFkZd dk ewY; 48 gSA

Hkwf;"Bd
(Mode)

’Mode’ 'kCn dh mRifÙk Ýsap Hkk"kk ds ‘La Mode’ ls gqbZ ftldk vFkZ gS fjoktA lkaf[;dh eas Hkwf;"Bd ml eku dks dgrs
gSa tks lead ekyk esa lcls vfèkd ckj vkrk gS vFkkZr~ ftldh vkòfÙk Js.kh esa lcls vfèkd gks Zizek us Hkwf;"Bd dh
ifjHkk"kk bl izdkj nh gS :-

^^enksa dh fdlh Js.kh ¼;k lewg½ esa lcls vfèkd ckj vkus okyk eku vkSj ftlds pkjksa vksj nwljs en lcls ?kus :i esa
foifjr gksrs gSA****

ØkWDlVu o dkWmMsu ds erkuqlkj, ^^fdlh forj.k dk Hkwf;"Bd ewY; og gS ftlds pkjksa vksj nwljs en lokZfèkd dsfUær
gksaA og ewY;ksa dh Js.kh esa lokZfèkd izfr:i ekuk tk ldrk gSA** *** bu nksuksa ifjHkk"kkvksa ls Li"V gS fd Hkwf;"Bd og
ewY; gS ftldh vkòfÙk lcls vfèkd gksA Hkwf;"Bd dks lokZfèkd ?kuRo dh fLFkfr ;k ewY;ksa ds vfèkd dsUnzhdj.k dk fcUnq
Hkh dgk tkrk gSA fuEu mnkgj.k }kjk Hkwf;"Bd dk vFkZ Li"V gks tk;sxkA

dkWyj dk uke ¼lsaeh. esa½ : 25 28 30 32 35 38

O;fDr;ksa dh la[;k : 13 15 26 28 24 10

mi;qZDr mnkgj.k ls ;g Li"V gks tkrk gS fd Hkwf;"Bd 32 lsaeh. gS D;ksafd lcls vfèkd O;fDr vFkkZr 28 O;fDr bl
uki dk dkWyj igurs gSaA
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O;fDxr Js.kh esa Hkwf;"Bd dk fuèkkZj.k
(Determination of Mode in Individual Series)

O;fDrxr Js.kh esa Hkwf;"Bd Kkr djus ds fy;s ;k fuf'pr djuk iM+rk gS fd dkSu-lk en lcls vfèkd Js.kh esa vk jgk
gS — tks en lcls vfèkd ckj vkrk gS mls Hkwf;"Bd dgrs gSaA fuEu mnkgj.k }kjk x.ku-fØ;k Li"V gks tk;sxh :

mnkgj.k 29 : fuEu leadksa ls Hkwf;"Bd Kkr dhft;s :-

10 fo|k£Fk;ksa }kjk izkIr vad

ˇØe la[;k izkIrkad Øe la[;k izkIrkad

1 10 6 27

2 27 7 20

3 24 8 18

4 12 9 15

5 27 10 30

* “The value of the variable which occurs most frequently in a distribution is called the mode.”

** “The value occuring most frequently in a series (or group) of item and around which the other items are

distributed most desely.”

*** “The mode of a distribution is the value at the point around which the items tend to be most heavily

concentrated. It may be regarded as the most typical of a series pf values.”

gy : Hkwf;"Bd dk fuèkkZj.k

izkIrkad vkòfÙk izkIrkad vkòfÙk

10 1 20 1

12 1 24 1

15 1 27 3

18 1 30 1

D;ksafd vad 27 Js.kh esa lcls vfèkd ckj ¼vFkkZr~ 3 ckj½ vk;k gS blfy;s Hkwf;"Bd 27 gSA

fVIi.kh : x.ku-fØ;k ls ;g fofnr gS fd O;fDrxe Js.kh esa Hkwf;"Bd fudkyus ds fy;s igys mls [kafMr Js.kh esa cnyuk
iM+rk gSA

;fn nks ;k nks ls vfèkd pj-ewY;ksa dh vkòfÙk;ksa vfèkdre gksa rks ;g dguk dfBu gks tkrk gS fd Hkwf;"Bd dkSu -lk gS
D;ksafd Js.kh, esa mrus gh Hkwf;"Bd gksxsa ftruh vfèkdre vkòfÙk;ka gSaA ,slh leadekyk;sa nks -Hkf;"Bd okyh rhu-Hkwf;"Bd
okyh (Tri-model) ;k vusd-Hkwf;"Bd okyh (Multi-model) Jsf.k;ka dgykrh gSaA ,slh ifjfLFkfr esa Hkwf;"Bd fudkyus ds
fy;s fuEu lw=k dk iz;ksx fd;k tkrk gS :-

(Mode = 3 Median – 2 Mean)

mnkgj.k 30 : 10 O;fDr;ksa }kjk izkIr ekfld osru bl izdkj gSa :-

osru ¼#. esa½ : 1600 1620 1630 1620 1630 1620 1630 1620 1640 1650

Hkwf;"Bd Kkr dhft;sA
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gy : Hkwf;"Bd dk fuèkkZj.k

osru vkòfÙk osru vkòfÙk

1600 1 1640 2

1620 3 1650 1

1630 3

1630 3

D;ksafd 1620 vkSj 1630 nksuksa ewY;ksa dh leku vfèkdre vkòfÙk;ka gSa ;g dguk gS dfBu fd Hkwf;"Bd 1620 gS ;k
1630A

Hkwf;"Bd dk vuqeku ,slh ifjfLFkfr esa fuEu lw=k }kjk yxk;k tkrk gS :-

Z = 3 median – 2 mean

Hkwf;"Bd dk fuèkkZj.k

osru vkjksgh Øe esa vuqfoU;flr osru vkjksgh Øe esa vuqfoU;flr

1600 1630

1620 1630

1620 1640

1620 1640

1630 1650

M = Size of 
N 1

2

ï
th item = 

10 1

2

ï

 = 5.5th item

=

5th item +  6th item

2

 = 
1630 1630

2

ï
 = 1630

X

=
ï X

N
 = 

16280

10
 = 1628 :.

Mode = (3 × 1630) – (2 × 1628) = 4890 – 3256 = 1634 :.

vFkkZr~ Hkwf;"Bd-ewY; = 1634 :.

fofPNUu Js.kh esa Hkwf;"Bd dk fuèkkZj.k

(Determination of Mode in Discrete Series)

fofPNUu Js.kh esa Hkwf;"Bd Kkr djus dh nks jhfr;ka gSa :- (i) fujh{k.k jhfr (Inspection Method), rFkk (ii) lewghdj.k
jhfr (Grouping Method)A

(i) fujh{k.k jhfr (Inspection Method) : fofPNUu Js.kh esa dsoy fujh{k.k }kjk Hkwf;"Bd Kkr fd;k tk ldrk gS
ysfdu ;g rHkh lEHko gS tc vkòfÙk;ka fu;fer gksa vFkkZr~ Js.kh ds vkjEHk esa vkòfÙk;ka fujUrj c<+rh jgsa , vfèkdre
vkòfÙk yxHkx dsUnz esa gks vkSj mlds ckn vkòfÙk;ka fQj fujUrj ?kVus yxsA ,sls lewg esa vfèkdre vkòfÙk
fcYdqy Li"V gksrh gSA fujh{k.k }kjk mldk ewY; Kkr dj fy;k tkrk gSA fuEu mnkgj.k ls ;g jhfr Li"V gks
tk;sxh :-
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mnkgj.k 31 : fuEu lkj.kh 50 O;fDr;ksa dh vk;q izn£'kr djrh gSA Hkwf;"Bd Kkr dhft;s :-

vk;q ¼o"kZ esa½ vkòfÙk f vk;q ¼o"kZ esa½ vkòfÙk f

20 4 23 18

21 6 24 7

22 12 25 3

gy : mi;qZDr lkj.kh eas vkòfÙk;ka fu;fer gSa vr : fujh{k.k }kjk Hkwf;"Bd Kkr fd;k tk ldrk gSA Js.kh dk fujh{k.k
djus ls irk yxrk gS fd vfèkdre vkòfÙk 18 gS ftldk eku 23 gS vFkkZr~ Hkwf;"Bd vk;q 23 o"kZ gSA

(ii) lewghdj.k jhfr (Grouping Method) : tgka vkòfÙk;ksa esa vfu;ferrk (Irregularity) gks ogka fujh{k.k }kjk
Hkwf;"Bd Kkr djuk dfBu gSA dHkh-dHkh nks ;k nks ls vfèkd ewY;ksa dh vkòfÙk lcls vfèkd gksrh gS vkSj ;g
fuf'pr djuk dfBu gksrk gS fd en dks Hkwf;"Bd ekuk tk;sA lokZfèkd vkòfÙk ,d gksus ij irk Hkh Hkwf;"Bd en
lokZfèkd vkòfÙk okyk u gksdj nwljk gks ldrk gSA Hkwf;"Bd dk Bhd yxkus ds fy;s lewghdj.k jhfr (Grouping

Method) dk iz;ksx fd;k tkrk gSA tc ;g jhfr iz;ksx esa ykbZ tkrh gS rks nks lkjf.k;ka cukbZ tkrh gSa, tks bl
izdkj gSa : (1) lkewghdj.k lkj.kh (Grouping Table) rFkk (2) fo'ys"k.k (Analysis Table)A

bu nksuksa lkjf.k;ksa ds vkèkkj ij Hkwf;"Bd Kkr fd;k tkrk gSA

(1) lewghdj.k lkj.kh (Grouping Table) : lewghdj.k dk mís'; vfu;fer vkòfÙk okys forj.k esa vkòfÙk;ksa dk
lokZfèkd ?kuRo fuf'pr djuk gksrk gSA lewghdj.k lkj.kh cukus dh fØ;k bl izdkj gS :-

,d lkj.kh cukbZ tkrh gS ftlesa pj-ekuksa ds vfrfjDr 6 LrEHk gksrs gSaA bu LrEHkksa esa vkòfÙk;ksa dk nks -nks vkSj
rhu-rhu ds lewgksa esa lewgu (Grouping in two’o and three’s) fuEu Øe ls fd;k tkrk gS :-

(i) izFke LrEHk : izFke LrEHk esa iz'u esa nh gqbZ vkòfÙk;ka gksrh gSaA bu vkòfÙk;ksa esa ls vfèkdre vkòfÙk dks
fpfUgr fd;k tkrk gSA

(ii) f}rh; LrEHk : nwljs LrEHk esa izFke LrEHk esa nh gqbZ igyh nks vkòfÙk;ksa dk ;ksx , fQj blds vkxs okyh nks
vkòfÙk;ksa dk ;ksx , vkSj blh izdkj vUr rd nks-nks vkòfÙk;ksa dk ;ksx fy;k tkrk gSA *

(iii) r̀rh; LrEHk : izFke LrEHk esa nh gqbZ vkòfÙk;ksa esa ls igys okyh vkòfÙk dks NksM+dj nks -nks vkòfÙk;ksa ds ;ksx
fy;s tkrs gSaA*

(iv) prqFkZ LrEHk : izFke LrEHk esa nh gqbZ vkòfÙk;ksa esa ls igyh rhu vkòfÙk;ksa dk ;ksx , fQj vkxs dh rhu
vkòfÙk;ksa dk ;ksx vkSj blh izdkj vkxs Hkh rhu -rhu vkòfÙk;ksa dk ;ksx ysrs gSaA *

(v) iape LrEHk : izFke LrEHk esa nh gqbZ vkòfÙk;ksa esa ls igyh vkòfÙk dks NksM+ dj vxyh rhu vkòfÙk;ksa dk ;ksx ,

fQj vxyh rhu vkòfÙk;ksa dk ;ksx vkSj blh izdkj vxys Hkh rhu -rhu vkòfÙk;ksa dk ;ksx ysrs gSaA *

(vi) "k"Be LrEHk : izFke LrEHk eas nh gqbZ vkòfÙk;ksa esa ls izFke vkòfÙk;ksa dks NksM+dj vxyh rhu vkòfÙk;ksa dk
;ksx vkSj blh izdkj vkxs rhu-rhu vkòfÙk;ksa dk ;ksx ysrs gSaaA

* ;g ;kn j[kuk vR;Ur vko';d gS fd lewgu (Grouping) dsoy vkòfÙk;ksa dk gh gksrk gS , pj (Variable)

dk ughaA

mi;qDr LrEHkksa esa lewghdj.k dh la[;k;sa fy[kus ds ckn izR;sd [kkus dh lcls cM+h la[;k dks eksVs v{kjksa esa òÙk eas fy[k
fn;k tkrk gS rkfd og vU; la[;kvksa ls fHkUu yxs vkSj lqxerk ls igpkuh tk ldsA

(2) fo'ys"k.k lkj.kh (Analysis Table) : ;g lkj.kh mi vfèkdre vkòfÙk;ksa (Maximum Frequencies) ds vkèkkj ij cukbZ
tkrh gS ftUgsa mi;qDr lewghdj.k okyh lkj.kh esa ja[kkafdr (Underline) fd;k x;k gS ;k òÙk esa fy[kk x;k gS bl
lkj.kh esa Ngksa LrEHkksa ds lkeus vfèkdre vkòfÙk;ksa ds pj -ewY;ksa ij fpUg yxkdj mudh x.kuk dj yh tkrh gS ftl
ewY; ds lkeus lcls vfèkd fpUg gksrs gSa ogh Hkwf;"Bd ewY; gksrk gSA fo'ys"k.k lkj.kh dk izk:i ugha fn;k x;k gS :-
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fo'ys"k.k lkj.kh dk izk:i

LraHk la[;k py ds eku

I

II

III

IV

V

VI

;ksx

mnkgj.k 32 : fuEufyf[kr leadekyk ls lewghdj.k jhfr }kjk Hkwf;"Bd Kkr dhft;s :-

pj : 40 44 48 52 56 60 64 68 72 76

vkòfÙk : 10 12 14 20 15 20 18 10 8 4

gy : Hkwf;"Bd dk fuèkkZj.k ¼lewghdj.k lkj.kh½

I II III IV V VI

40 10
22

44 12
26 36 46 46

48 14
34 49

52 20
35

56 15
35 55 53 53

60 20
38

64 18
28 48

68 10 36
18 22 52

72 8
12

76 4

fo'ys"k.k lkj.kh

LrEHk        pj ewY;la[;k

la[;k 40 44 48 52 56 60 64 68 72 76

I 1 1

II 1 1

III 1 1

IV 1 1 1

V 1 1 1

VI 1 1 1

;ksx 1 3 4 5 2

vFkkZr~ lkj.kh ls ;g Li"V gS fd pj ewY; 60 lcls vfèkd ¼ikap½ ckj vk;k gS vFkkZr~ ;gh Hkwf;"Bd ewY; gSA

UVW

UVW

UVW
UVW
UVW

UVW

UVW

UVW

UVW

UVW
UVW
UVW

UVW
UVW
UVW

UVW
UVW
UVW

UVW

UVW
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vfofPNUu Js.kh esa Hkwf;"Bd dk fuèkkZj.k
(Determination of Mode in Continuous Series)

vfofPNUu Js.kh esa Hkwf;"Bd Kkr djus ds fy;s loZizFke Hkwf;"Bd (Mode Group) dk fu'p; djuk iM+rk gSA ;fn
vkòfÙk;ka fu;fer gSa rks fujh{k.k }kjk gksA Hkwf;"Bd oxZ dk irk py tkrk gS vU;Fkk lewghdj.k jhfr }kjk Hkwf;"Bd oxZ
fuèkkZfjr fd;k tkrk gSA Hkwf;"Bd oxZ ls ;g fuf'pr gks tkrk gS fd ekè; blh oxZ dh fuEure rFkk mPpre lhek ds
chp esa gSA lhekvksa ds varxZr Hkwf;"Bd dk ewY; fuèkkZfjr djus ds fy;s fuEu lw=k dk iz;ksx fd;k tkrk gS :-

M0 = L + 
ï

ï ï
1

2i ï
 × i

L = Hkwf;"Bd oxZ dh fuEu lhek (Lower limit of the modal class) Di = f1 – f0 (ignoring the signs)

f1 = Hkwf;"Bd oxZ dh vkòfÙk (Frequency of the Modal Class)

f0 = Hkwf;"Bd oxZ ls igys oxZ dh vkòfÙk (Frequency of the Class Preceeding the modal class)

D2 = f1 – f2 (ignoring the signs)

f2 = Hkwf;"Bd oxZ ds ckn okys oxZ dh vkòfÙk (Frequency of the class succeeding the modal class)

i = Hkwf;"Bd oxZ dk oxkZUrj (Class interval of the modal class)

mi;qDr lw=k dks bl izdkj Hkh fy[kk tk ldrk gS :-

M0 = L + 
f f

f f f

1 0

1 0 22

ï

ï ï
 × i

fVIi.kh : mi;qZDr lw=kksa dk iz;ksx djrs le; ;g è;ku j[kuk pkfg;s fd Hkwf;"Bd oxZ rFkk Hkwf;"Bd ls igys okys vkSj
ckn okys oxks± ds oxkZUrj leku gSaA ;fn oxkZUrj leku ugha gSa rks igys mUgsa leku dj ysuk pkfg;sA

mnkgj.k 33 : fuEufyf[kr lwpuk dks ,d lkèkkj.k vkòfÙk -forj.k esa ifjo£rr dhft;s vkSj mlls Hkwf;"Bd Kkr dhft;s:-

5 fo|kFkhZ 3 ls de vad izkIr djrs gSaA

12 fo|kFkhZ 6 ls de vad izkIr djrs gSaA

25 fo|kFkhZ 9 ls de vad izkIr djrs gSaA

30 fo|kFkhZ 12 ls de vad izkIr djrs gSaA

gy : Hkwf;"Bd dk fuèkkZj.k

vad fo|k£Fk;kas dh la[;k ( f )

0-3 5

3-6 7

6-9 13

9-12 5

;ksx 30

fujh{k.k }kjk ;g Li"V gS fd Hkwf;"Bd oxZ 6-9 gSA

M0 = L + 
f f

f f f

1 0

1 0 22

ï

ï ï
 × i

L = 6; D1 = (13 – 7) = 6; D2 = (13 – 5) = 8; i = (9 – 6) = 3

M0 = 6 + 
6

6 8ï
 × 3 = 6 + 1.3 = 7.3
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mnkgj.k 34 : ,d dkj[kkus esa dke djus okys etnwjksa dh etnwjh ds fuEu leadksa ls ,d vkòfÙk -forj.k 10 dk
oxkZUrj ysdj cukb;s, ftlesa oxZ 10-19.99; 20-29.99; 30-39.99 vkfn gksaA bl vkòfÙk -forj.k ls Hkwf;"Bd Kkr
dhft;sA

etnwjh :. esa

10 100 90 30 99 25 70 32 76 15

68 31 75 39 89 40 66 27 109 42

93 53 97 43 29 92 28 95 36 105

67 55 47 108 37 86 46 112 44 68

47 81 77 48 50 87 41 88 59 80

52 85 56 61 58 72 69 118 82 78

69 54 71 60 63 73 65 79 64 61

gy : vkòfÙk forj.k ls Hkwf;"Bd dk fuèkkZj.k

etnwjh ¼#i;ksa esa½ feyku js[kk;sa vkòfÙk

10-19.99 2

20-29.99 4

30-39.99  6

40-49.99  9

50-59.99  8

60-69.99   12

70-79.99  9

80-89.99  8

90-99.99  6

100-109.99 4

110-119.99 2

Hkwf;"Bd oxZ 60-69.99 gSa ftldh okLrfod lhek;sa 59.99-69.99 gSaA

M0 = L + 
ï

ï ï
1

1 2ï
 × i

L = 59.995; D1 = (12 – 8) = 4; D2 = (12 – 9) = 3; i = 10

Z = 59.995 + 
4

4 3ï
 × 10 = 59.995 + 5.714 = 65.7 :-

mnkgj.k 35 : fuEufyf[kr lead 122 O;fDr;ksa dk otu izLrqr djrs gSaA

otu ¼ikSaMksa esa½ O;fD;ksa dh la[;k otu ¼ikSaMksa esa½ O;fDr;ksa dh la[;k

100-110 4 140-150 33

110-120 6 150-160 17

120-130 20 160-170 8

130-140 32 170-180 2
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gy : fujh{k.k }kjk ;g dguk dfBu gS fd Hkwf;"Bd oxZ dkSu-lk gSA lewghdj.k lkj.kh rFkk fo'ys"k.k lkj.kh }kjk
Hkwf;"Bd oxZ Kkr fd;k tk;sxkA

lkewghdj.k lkj.kh

otu ¼ikSaMksa esa½ vkòfÙk O;fDr;kas dh la[;k

I II III IV V VI

100-110 4
10

110-120 6
26 30 58 85

120-130 20
52

130-140 32
65

140-150 33
50

150-160 17 82 58 27
25

160-170 8
10

170-180 2

fo'ys"k.k lkj.kh
oxZ ftlesa Hkwf;"Bd fLFkr gksus dh lEHkkouk gSA

Øe la. 120-130 130-140 140-150

I 1 1

II 1 1

III 1 1

IV 1

V 1 1 1

VI 1 1 1

;ksx 3 5 5

;g nks Hkwf;"Bd okyh (Bimodal) Js.kh gS blesa Hkwf;"Bd dk fuèkkZj.k fuEu lw=k }kjk fd;k tk;sxk :-

M0 = 3 median – 2 mean

M = Size of 
N

2
th item = 

122

2
 = 61st item

vFkkZr~ eè;dk oxZ 130-140 gSA

M = L + 
N 2 ï c f

f

. .
 × i

L = 30; N/2 = 61; c.f. = 30; f = 32; i = 10

\ M = 130 + 

61 30

23

ïb g

 × 10

= 130 + 

310

32

 = 130 + 9.69 = 139.69

UVW

UVW

UVW

UVW

UVW
UVW

UVW

UVW

UVW

UVW

UVW

UVW

UVW
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lkekUrj ekè; dk ifjx.ku

otu ikSaMksa esa m f (m – 135)/10 f c.f.

100-110 105 4 – 3 – 12 4

110-120 115 6 – 2 – 12 10

120-130 125 20 – 1 – 20 30

130-140 135 32 0 0 62

140-150 145 33 + 1 + 33 95

150-160 155 17 + 2 + 34 112

160-170 165 8 + 3 + 24 120

170-180 175 2 + 4 + 8 122

N = 122 Sfd = 55

X = A + 
ï fd

N
 × i

X = 135 + 
55

122
 × 10 = 135 + 4.51 = 139.51

M0 = 3 median – 2 mean

M0 = (3 × 130.59) – (2 × 139.51) = 419.07 – 279.01 = 140.05

mnkgj.k 36 : nqdkuksa ds ekfld ykHk dk forj.k bl izdkj gS :-

ykHk ¼yk[k :. esa½ nqdkuksa dh la[;k ykHk ¼yk[k :. eas½ nqdkuksa dh la[;k

0-100 12 300-400 20

100-200 18 400-500 17

200-300 27 500-600 6

js[kk-fp=k }kjk Hkwf;"Bd Kkr dhft;s vkSj izkIr ewY; dh tkap lw=k }kjk Hkwf;"Bd fudky dj dhft;sA

gy : js[kkfp=k }kjk Hkwf;"Bd dk fuèkkZj.k
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lw=k }kjk Hkwf;"Bd dk fuèkkZj.k :

fujh{k.k }kjk Li"V gS fd Hkwf;"Bd-oxZ 200-300 gSA

M0 = L + 
ï

ï ï
1

1 2ï
 × i

L = 200; D1 = (27 – 18) = 9; D2 = (27 – 20) = 7; i = 100

M0 = 200 + 
9

9 7ï
 × 100 = 200 + 56.25 = 256.25 yk[k #.

mi;qZDr mnkgj.k ls Li"V gksrk gS fd lw=k }kjk rFkk js[kkfp=k }kjk Hkwf;"Bd dk ewY; ,d gh vk;sxkA

mnkgj.k 37 : fuEufyf[kr leadkas ls cgqyd Kkr dhft;sA vk;r fp=k }kjk Hkh cgqyd dh fLFkfr crkb;sA

ewY; ckjEckjrk ewY; ckjEckjrk

0-5 328 20-25 598

5-10 350 25-32 524

10-15 720 30-35 378

15-20 664 35-42 244

gy : fujh{k.k }kjk Li"V gS fd cgqyd 10-15 oxZ esa fLFkr gSA

M0 = L + 
ï

ï ï
1

1 2ï
× i

L = 10; D1 = (f1 – f0) = 720 – 350 = 370

D2 = (f1 – f2) = 720 – 664 = 56;  i = 5

M0 = 10 + 
370

370 56ï
 × 5 = 10 + 4.34 = 14.34

vkòfÙk vk;r fp=k }kjk cgqyd dk fuèkkZj.k
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mnkgj.k ¼[k½ : ,d lkekU; fo"k;e forj.k esa Hkwf;"Bd ,oa lekUrj ekè; Øe'k: 32.1 vkSj 35.4 gSaA eè;dk Kkr dhft;sA

gy : Mode = 3 Median – 2 Mean

32.1 = 3 Median – 2 (35.4)

3 Median – 70.8 = 102.9

\ Median = 34.3 vFkkZr~ eè;dk ewY; 34.3 gSA

xq.kksÙkj ekè;
(Geometric Mean)

fdlh lead Js.kh dk xq.kksÙkj ekè; mlds lHkh ekuksa ds xq.kuQy dk og ewy gksrk gS ftldh ml Js.kh esa bdkb;ka gSaA

mnkgj.kkFkZ; ;fn nks la[;kvksa ds ewY; 4 vkSj 16 gSa rks mudk xq.kksÙkj ekè; 4 16ïb g  vFkkZr 8 gksxkA blh izdkj, ;fn

rhu la[;kvkas ds ewY; 4, 16, 8 gSa rks mudk xq.kksÙkj ekè; 

4 16 8 512ï ï ïb g

 = 8 gksxkA (8 × 8 × 8 = 512)A lw=k
ds :i esa :-

G.M. =

n nX X X X1 2 3b g b g b g b gï ï ....

G.M. = xq.kksÙkj ekè; (Geometric Mean)

X1, X2, X3, etc. = pj ds fofHkUu eku;

N = enksa dh la[;k

;fn enksa dh la[;k 4 ;k 4 ls vfèkd gS rks mi;qZDr lw=k ds xq.kksÙkj ekè; dh x.kuk dfBu gks tk;sxhA ,slh fLFkfr esa
y?kqx.kdksa (Logarithms) rFkk izfry?kqx.kdksa dk iz;ksx fd;k tkrk gSA bl izdkj xq.kksÙkj ekè; fudkyus dk fuEu lw=k
gksxk :-

G.M. = Antilog 
Log X Log X Log X

N
1 2ï ï ..... n  or A.L. 

ï Log X

N

O;fDrxr Js.kh esa xq.kksÙkj ekè; dk fuèkkZj.k
(Calculating Geometric Mean in Individual Series)

O;fDr Js.kh esa xq.kksÙkj ekè; dh x.kuk fuEu lw=k }kjk dh tkrh gS :-

G.M. = A.L. 
ï Log X

N
fofèk :

(1) pj ds lHkh enksa dk y?kqx.kd fudkfy;sa vkSj mudk ;ksx dhft;s vFkZ S Log X fudkfy;sA
(2) S Log X dks enksa dh la[;k ls Hkkx nhft;s vkSj izkIr jkf'k dk izfr y?kqxqa.kd fudkfy;sA ;g ewY; xq.kksÙkj ekè; gSA

mnkgj.k 38 : fuEu leadksa ls xq.kksÙkj Kkr dhft;sA

15 250 15.7 157 105.7 10.5 1.06 25.7 0.257

gy : xq.kksÙkj ekè; dk ifjx.ku

X Log X

15.000 1.1761

250.000 2.3879

15.700 1.1959

157.000 2.1959

1.570 0.1959

105.700 2.0241
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X log X

10.500 1.0212

1.060 0.0253

25.700 1.4099

0.257 1.4099

N = 10 S log X = 11.0521

G.M. = A.L. 
ï Log X

N

F
H

I
K  = A.L. 

11 0521

10

.F
H

I
K  = A.L. 1.1052 = 1.27

fofPNUu Js.kh eas xq.kksÙkj ekè; dk ifjx.ku
(Calculating Geometric Mean in Discrete Series)

G.M. = Antilog 
ï fLog X

N

F
H

I
K

fofèk :

(1) Js.kh ds izR;sd en dk y?kqx.kd Kkr dhft;sA

(2) bu y?kqx.kdksa dks mudh vkòfÙk ls xq.kk dhft;s vkSj S (f Log X) fudkfy;sA

(3) (S f Log X) dks vkòfÙk ds dqy ;ksx ls Hkkx nhft;sA

(4) izkIr HkkxQy dk izfry?kqx.kd Kkr dhft;sA bl izdkj tks jkf'k vk;sxh mls xq.kksÙkj ekè; dgasxsA

mnkgj.k 39 : fuEu leadksa ls xq.kksÙkj ekè; Kkr dhft;s :-

vad : 20 22 40 45 50 10 8

fo|k£Fk;ksa dh la[;k : 4 6 10 20 8 6 4

uksV : tgka _.kkRed (Negative) rFkk /kukRed (Positive) Characteristics gksa ogka igys (Mentissa) vFkkZr~ n'keyo
ds lh/ks gkFk ij fn;s ekuksa dk ;ksx dj ysuk pkfg;s vkSj fQj bl ;ksx }kjk ;ksx dh vU; /kukRed Characteristics

esa tksM+dj dqy ;ksx esa ls _.kkRed Characteristics dks ?kVk nsuk pkfg;sA mnkgj.k 39 esa Mantissa dk ;ksx 2.052

gS rFkk /kukRed vkSj ,d _.kkRed Characteristics gS vFkkZr~ dqy ;ksx 10 + 2.052 = vFkkZr 12.052 gksxkA

xq.kksÙkj ekè; dk fuèkkZj.k

vad fo|k£Fk;ksa dh la[;k

X f log X f log X

20 4 1.3010 5.2040

22 6 1.3424 8.0544

40 10 1.6021 16.0210

45 20 1.6532 33.0640

50 8 1.6990 13.5920

10 6 1.0000 6.0000

8 4 1.9031 3.6124

60 2 1.7782 3.5564

N = 60 S f log X = 89.1042
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G.M. = Antilog 
ï   Log X

N

fF
H

I
K  = A.L. 

89 1042

60

.F
H

I
K

= Antilog 1.4851 = 30.56

vfofPNUu Js.kh esa xq.kksÙkj ekè; dk fuèkkZj.k

(Calculating Geometric Mean in Continuous Series)

vfofPNUu Js.kh eas xq.kksÙkj ekè; fuEu lw=k }kjk Kkr fd;k tkrk gS :-

G.M. = A.L. 
ï f mLog 

N

F
H

I
K

m = eè; fcUnq

fofèk :

(1) Js.kh ds lc enksa ds eè;-fcUnq fudkfy;s vkSj mudk y?kqx.kd yhft;sA

(2) bu y?kqx.kdksa dks mudh vkòfÙk ls xq.kk dhft;s vkSj (Sf log m) fudkfy;sA

(3) (Sf . log m) dks vkòfÙk ds dqy ;ksx ls Hkkx nhft;sA

(4) izkIr HkkxQy dk izfry?kq.kd yhft;sA bl izdkj tks ewY; vk;sxk mls xq.kksÙkj ekè; dgsaxsA

mnkgj.k 40 : fuEu leadksa ls xq.kksÙkj ekè; Kkr dhft;s :-

vad fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

0-10 8 30-40 6

10-20 12 40-50 4

20-30

gy : xq.kksÙkj ekè; dk fuèkkZj.k

vad eè; fcUnq fo|k£Fk;ksa dh la[;k log m f × log m

m f

0-10 5 8 0.6990 5.5920

10-20 15 12 1.1761 14.1132

20-30 25 20 1.3979 27.9580

30-40 35 6 1.6532 6.6128

40-50 45 4 1.6532 6.6128

N = 50 S (f × log m) = 63.546

G.M. = A.L. 
ï f mLog 

N

F
H

I
K  A.L. 

63 5406

50

.F
H

I
K

= A.L. 1.2708 = 18.65

Hkkfjr xq.kksÙkj ekè;
(Weighted Geometric Mean)

;fn fofHkUu ewY;ksa dk lkis{k egRo leku u gks rks lekuUrj ekè; dh Hkkafr Hkkfjr (Weighted) xq.kksÙkj ekè; fd;k tk
ldrk gSA Hkkfjr xq.kksÙkj ekè; fudkyrs le; fuEu lw=k dk iz;ksx fd;k tkrk gS :-
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Weighted G.M. = A.L. 
ï

ï

W.log X

W

b gL
NM

O
QP

W = Hkkj (Weights)

fofèk :

(1) Js.kh dh izR;sd en dk y?kqx.kd fudkfy;sA

(1) izR;sd en ds y?kqx.kd dks Hkkj ‘W’ ls xq.kk djds xq.kuQyksa dk ;ksx S (W. log X) fudkfy;sA

(3) S (W. log X) dks Hkkjksa ds ;ksx ls Hkkx nhft;s vkSj HkkxQy dk izfry?kq xq.kad fudkfy;sA izkIr ewY; Hkkfjr
xq.kksÙkj ekè; gksxkA

mnkgj.k 41 : fuEu lead ls Hkkfjr xq.kksÙkj ekè; Kkr dhft;s :-

ensa lwpdkad Hkkj

Hkkstu 125 7

oL=k 133 5

b±èku vkSj jks'kuh 141 4

edku dk fdjk;k 173 1

vU; 182 3

gy : Hkkfjr xq.kksÙkj ekè; dk ifjx.ku

ensa lwpdkad Hkkj Log X W. Log X

Hkkstu 125 7 2.0969 14.6783

oL=k 133 5 2.1239 10.6195

b±èku vkSj jks'kuh 141 4 2.1492 8.5968

edku dk fdjk;k 173 1 2.2380 6.2380

vU; 182 3 2.2601 6.7803

SW = 20 S (w.Log X) = 42.9219

Weighted G.M. = A.L. 
ï

ï

W.log X

W

b gL
NM

O
QP

= A.L. = A.L. (2.1456) = 139.8

xq.kksÙkj ekè; ds fo'ks"k iz;ksx
(Special Uses of Geometric Mean)

xq.kksÙkj ekè; dk izeq[k mi;ksx izfr'kr òf) -njksa rFkk vuqikrksa dh vkSlr fudkyus esa fd;k tkrk gSA fo'ks"kr: tula[;k
dh òf) , pØòf) C;kt , ewY;ksa eas gksus okys izfr'kr ifjorZuksa vkfn dh vkSlr njsa xq.kksÙkkj ekè; ij vkèkkfjr, ̂pØòf)
C;kt* (Compound Interest Formula) ds iz;ksx }kjk Kkr dh tkrh gSA lw=k bl izdkj gSa :-

Pn = P0 (1 + r)n

tgka P0 = fuf'pr vofèk ds ckj pj-ewY; dh jkf'k (Value of variable at the end of a period)

Pn = vofèk ds vkjEHk esa pj-ewY; (Value of variable in the beginning)
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n = o"kks±, vkfn dh la[;k (Number of years or other points of time)

r = izfr bdkbZ ifjorZu dh nj (Average rate of change per units)

izfr bdkbZ ifjorZu dh nj Kkr djuh gks rks fuEu lw=k dk iz;ksx djrs gSa :-

r = n 
P

P
n

0

1
F
HG
I
KJ ï

mnkgj.k 42 : ,d ns'k dh tula[;k lu~ 1968 esa 30 djksM+ FkhA lu~ 1986 esa tula[;k c<+dj 52 djksM+ gks xbZA
ok£"kd izfr'kr òf) nj Kkr dhft;sA

gy : ;gka pØòf) C;kt lw=k dk iz;ksx fd;k tk;sxkA

Pn = P0 (1 + r)n

Pn = 52 djksM+, P0 = 30 djksM+ n = 18 o"kZ

52 = 30 (1 + r)18

(1 + r)16 – 
52

30
= (1.733)1/18

Log X = 1/731/18

Log X =
1

18
 Log 1.731 = 

1

18
 × 0.2387 = 0.01326

X = Antilog 0.01326 = 1.031

(1 + r) = 1.031

r = 1.031 – 1 = 0.031 or 3.1%

pØòf) ok£"kd nj = 3.1 izfr'krA

mnkgj.k 43 : 5 o"kks± esa dkj[kkus ds mRiknu dh ok£"kd òf) nj Øe'k : 5, 7.5, 2.5, 5 vkSj 10 izfr'kr FkhA
mRiknu dh pØòf) ok£"kd òf) nj (Compount Rate of Growth) Kkr dhft;sA

gy : xq.kksÙkj ekè; }kjk bl iz'u dks gy fd;k tk;sxkA

xq.kksÙkj ekè; dk ifjx.ku

okf"kZd òf) nj o"kZ ds vUr esa mRiknu Log X

5.0 105.0 2.0212

7.5 107.5 2.0314

2.5 102.5 2.0107

5.0 105.0 2.0212

10.0 110.0 2.0414

S Log X = 101259

G.M. = A.L. 
ï  Log X

N

F
H

I
K  = A.L. 

10 1259

5

.F
H

I
K  = A.L. 2.0251 = 105.9

pØòf) okf"kZd òf) nj = 105.9 – 5.9 izfr'krA

mnkgj.k 44 : ,d e'khu dk ewY; igys o"kZ 40 izfr'kr de gksrk gS, nwljs o"kZ esa 25 izfr'kr rFkk vxys rhu o"kks±
esa 10 izfr'kr ¼izR;sd izfr'kr dks ?kVrs gq, ewY; ds vkèkkj ij fuèkkZfjr fd;k x;k gS½ ikapksa ds fy;s vkSlr voewyd
(Average Percentage Depreciation) Kkr dhft;sA
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gy : xq.kksÙkj ekè; }kjk bl iz'u dks gy fd;k tk;sxkA

xq.kksÙkj ekè; dk ifjx.ku

o"kZ X Log X

I 100 – 40 = 60 1.7782

II 100 – 25 = 75 1.8751

III 100 – 10 = 90 1.9542

IV 100 – 10 = 90 1.9542

V 100 – 10 = 90 1.9542

S Log X = 9.5159

G.M. = A.L. 
ï  Log X

N

F
H

I
K  = A.L. 

9 5159

5

.F
H

I
K

= A.L.  1.90318 = 80.025

5 o"kks± dk vkSlr voewY;u (average depreciation) = 100 – 80.0 = 19.98 ;k 20 izfr'krA

mnkgj.k 45 : ;fn ,d oLrq dh dher 4 o"kks± esa nqxuh gks tkrh gS rks izfr'kr vkSlr òf) (Average Percentage

Increase per Annum) Kkr dhft;sA

gy : eku yhft;s oLrq dk ewY; 100 #i;s gSA 4 o"kZ ckn ewY; 200 #i;s gks tk;sxk rks okf"kZd vkSlr òf) nj fuEu
lw=kkuqlkj Kkr dh tk;sxhA

okf"kZd vkSlr òf) = 19 izfr'krA

r = n  
P

P
n

0

1
F
HG
I
KJ ï

P0 = 100; Pn = 200; n = 4

\ r = 4
200

100
1ï

= AL 
Log 2

4

F
H
I
K  – 1 = AL 

0 3010

4

.F
H

I
K  – 1

= AL [0.07525] – 1

= 1.09 – 1 = 0.19 ;k 19 izfr'krA

xq.kksÙkj ekè; ds xq.k o nks"k
(Merits and Demerits of Geometric Mean)

xq.k (Merits) : xq.kksÙkj ekè; ds izeq[k x.k fuEufyf[kr gSa :-

(1) lekUrj ekè; dh Hkkafr xq.kksÙkj ekè; Hkh leadekyk ds lHkh ewY;kas ij vkèkkfjr gksrk gSA

(2) ;g ekè; lead Js.kh ds NksVs ewY;ksa dks vfèkd vkSj cM+s ewY;ksa dks de egRo nsrk gS bl izdkj ,d larqfyr fLFkfr
Li"V gks tkrh gSA

(3) vU; ekè;ksa dh vis{kk xq.kksÙkj ekè; ij lhekUr ewY;ksa dk cgqr de izHkko iM+rk gSA

(4) vuqikrksa o izfr'kr òf) njksa dh vkSlr fudkyus esa xq.kksÙkj ekè; fo'ks"k :i ls mi;qZDr gksrk gSA

(5) lekUrj ekè; dh Hkkafr lkewfgd xq.kksÙkj ekè; fudkyk tk ldrk gSA

(6) bl ekè; dk chtxf.krh; foospu lEHko gSA
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nks"k (Demerits) : xq.kksÙkj ekè; ds izeq[k nks"k fuEufyf[kr gSa :-

(1) bl ekè; dh x.ku-fØ;k vU; ekè;ksa dh vis{kk vfèkd dfBu gS, blfy;s bldk iz;ksx cgqr de gksrk gSA

(2) ;fn fdlh en dk ewY; 'kwU; (0) ;k _.kkRed gS rks xq.kksÙkj ek/; dh x.kuk ugha dh tk ldrhA

gjkRed ekè;
(Harmonic Mean)

^^;fn fdlh Js.kh ds enksa dh la[;k dks mu enksa ds O;qRØeksa (Reciprocals) ds ;ksx ls Hkkx fn;k tk;s rks HkkxQy izkIr
gksrk gS mls ml Js.kh dk gjkRed ekè; dgrs gSaA** nwljs 'kCnksa esa gjkRed ekè; fdlh Js.kh ds fofHkUu enksa ds O;qRØeksa
ds lekUrj ekè; dk O;qRØe gksrk gSA fdlh ewY; dk O;qRØe og la[;k gS tks ,d 1. dks ml ewY; ls Hkkx nsus ij,

miyCèk gksrh gSA tSl (10 dk) O;qRØe, 
1

10
 gS rFkk 8.67 dk 

1

8 67.
A fdlh la[;k dk O;qRØe lkj.kh (Reciprocal Table)

dh lgk;rk ls vR;Ur ljyrk ls izkIr fd;k tk ldrk gSA

O;fDrxr Js.kh esa gkjkRed ekè; dk ifjx.ku
(Calculating Harmonic Mean in Individual Series)

O;fDrxr Js.kh esa fuEu lw=k }kjk gjkRed ekè; Kkr fd;k tkrk gSA

H.M. =
N

1

X

1

X

1

X

1

X1 2 3 4

ï ï ï
 ;k 

N

Xï 1 /b g

X1, X2, X3, etc. = pj ls fofHkUu ewY;

mnkgj.k 46 : fuEu leadksa ls gjkRed ekè; Kkr dhft;sA

1 0.5 10 45 175 0.01 4.0 11.2

gy : gjkRed ekè; dk fuèkkZj.k

X
1

X

1 1.0000

0.5 2.0000

10 0.1000

45 0.0222

175 0.0057

0.01 100.0000

4.0 0.2500

11.2 0.0893

N = 8 S 
1

X

F
H
I
K  = 103.4672

H.M. =
N

1

X
ï
F
H
I
K

 = 
8

103 4672.
 = 0.0773
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fofPNUu Js.kh esa gjkRed ekè; dk fuèkkZj.k
(Calculating Harmonic Mean in Discrete Series)

fofPNUu Js.kh esa gjkRed ekè; Kkr djus ds fy; fuEu lw=k dk iz;ksx gksrk gS :-

H.M. =
N

X
ï f ï
F
H
I
K

1

fofèk :

(1) Js.kh ds fofHkUu ewY;ksa ds O;qRØe (Reciprocals) fudkfy;sA

(2) O;qRØeksa dks vkòfÙk ls xq.kk dhft;s vkSj xq.kuQyksa dk ;ksx S f ï
F
H
I
K

1

X
 Kkr dhft;sA

(3) bl xq.kuQy ls ;ksx dks enksa dh la[;k ls Hkkx nhft;sA bl izdkj tks mÙkj izkIr gksxk og gjkRed ekè; gSA

mnkgj.k 47 : fuEu leadksa ls gjkRed ekè; fudkfy;sA

vad fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

10 20 40 15

20 30 50 5

25 50

gy : gjkRed ekè; dk fuèkkZj.k

vad X vkòfÙk f
1

X
f × 

1

X

10 20 0.100 2.000

20 30 0.050 1.500

25 50 0.040 2.000

40 15 0.025 0.375

50 5 0.020 0.100

N = 120 Sf × 
1

X
 = 5.975

H.P. =
N

X
ï f ï
F
H
I
K

1
 = 

120

5 975.
 = 20.083

vfofPNUu Js.kh esa gjkRed ekè; dk fuèkkZj.k
(Calculating Harmonic Mean in Continuous Series)

vfofPNUu Js.kh esa gjkRed ekè; fudkyus dh fofèk ogh gS tks Åij nh xbZ gS dsoy bruk vUrj gS fd v[kafMr Js.kh
esa ge ekè; fcUnqvksa ds O;qRØe fudkyrs gSaA

H.M. =
N

ï f
m

ï
F
H
I
K

1

m = eè; fcUnq
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mnkgj.k 48 : fuEu leadksa ls gjkRed ekè; Kkr dhft;sA

vad fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

10-20 4 40-50 7

20-30 6 50-60 3

30-40 10

gy : gjkRed ekè; dk fuèkkZj.k

vad eè; fcUnq m vkòfÙk f
1

m
f × 

1

m

10-20 15 4 0.067 0.268

20-30 25 6 0.040 0.240

30-40 35 10 0.029 0.290

40-50 45 7 0.022 0.154

50-60 55 3 0.018 6.054

N = 30 f
m

ï
L
NM

O
QP

1

H.M. =
1

1
ï  f

m
ï
L
NM
O
QP

 = 
30

1 006.
 = 29.82

gjkRed ekè; ds fo'ks"k iz;ksx
(Special Uses of Harmonic Mean)

O;ogkj esa gjkRed ekè; dqN fo'ks"k ifjfLFkfr;ksa esa gh iz;qDr gksrk gSA le;nj, xfr, pyu osx (Velocity), vkfn dh vkSlr
Kkr djus ds fy;s gjkRed ekè; fo'ks"k :i ls mi;qDr gSA fuEu mnkgj.kksa ls gjkRed ekè; ds fo'ks"k iz;ksx Li"V gks tk;saxsA

mnkgj.k 49 : ,d O;fDr 'kgj ls fgy LVs'ku 100 fdeh. dh nwjh xkM+h }kjk 30 fd.eh. izfr?kaVk dh j¶rkj ls r;
djrk gSA ykSVrs le; og 20 fdeh. izfr ?kaVk dh j¶rkj ls ogh nwjh ¼100 fd.eh.½ r; djrk gS, mldh vkSlr xfr
Kkr dhft;sA
gy : bl iz'u esa vkSlr xfr fudkyus ds fy;s gjkRed ekè; dk iz;ksx vfèkd mi;qDr gksxkA

H.M. =

N

1

X X1 2

ï
1

X1 = 30, X2 = 20, N = 2

\ H.M. 

1

1

30

1

20
ï =

2 120

10

ï
 = 24 fd.eh. izfr ?kaVk

;fn ge lekUrj ekè; fudkysa rks xfr 25 fd.eh. izfr ?kaVk vk;sxhA 

30 20

2

ïF
H

I
K

 25, ysfdu ;g mÙkj v'kq) gS tSlkfd

fuEu lkj.kh ls fofnr gS :-

nwjh ¼fd.eh. esa½ vkSlr xfr ¼fd.eh. izfr ?kaVk½ le; yxk

tkrs le; 100 fd.eh. 30 3 ?kaVs 20 feuV

vkrs le; 100 fd.eh. 20 5 ?kaVs

;ksx 200 fd.eh.  8 ?k.Vs 20 feuV
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8 ?kaVs 20 feuV esa dqy nwjh 200 fd.eh. r; dh xbZA bl izdkj vkSlr xfr izfr ?kaVk 24 fd.eh. 
200 3

25

ïF
H

I
K  vkrh gSA

vr: bl iz'u ls gjkRed ekè; gh mi;qDr gSA

mnkgj.k 50 : ,d gokbZ tgkt oxZ dh pkjksa Hkqtkvksa dh mM+ku djrk gSA oxZ dh ,d Hkqtk 1,000 fd.eh. gSA gokbZ
tgkt oxZ dh pkjksa Hkqtkvksa dks 1,000; 2,000; 3,000; 4,000 fd.eh. izfr ?kaVk dh j¶rkj ls r; djrkA gokbZ tgkt
dh vkSlr xfr fudkfy;s vkSj ;g Hkh fl) dhft;s fd lekUrj ekè; bl iz'u esa mi;qDr ugha gSaA

gy : bl iz'u esa gjkRed ekè; }kjk gh Bhd mÙkj vk;sxkA

H.M. =
N

1

X

1

X

1

X

1

X1 2 3 4

ï ï ï

X1 = 1,000; X2 = 2,000; X3 = 3,000; X4 = 4,0000, N = 4

\ H.M. =
N

1

1000
ï ï ï

1

2000

1

3000

1

4000

=
1 25

12 000

/

,
 = 

4 12 000

25

ï ,
 = 1.920 fd.eh. izfr ?kaVk

;fn ge, lekUrj ekè; fudkysa rks xfr izfr ?kaVk bl izdkj gksxh :

X =

1000 2000 3000 4000

4

ï ï ï

 = 

1000

4

 = 2,500 fd.eh.

ysfdu ;g xyr gS tSlk fd fuEu lkj.kh ls fofnr gksxkA

nwjh ¼fd.eh. esa½ xfr fd.eh. izfr ?kaVk le; yxk

1,000 1,000 60 feuV

1,000 2,000 30 feuV

1,000 3,000 20 feuV

1,000 4,000 15 feuV

;ksx 4,000 125 feuV

125 feuV esa nwjh r; dh = 4,000 fd.eh.

60 feuV esa nwjh r; gksxh =
4 000 60

125

, ï
 1,920 fd.eh.

vFkkZr~ Bhd mÙkj 1,920 fd.eh. izfr ?kaVk gS u fd 2,500 fd.eh. izfr ?k.VkA

mnkgj.k 51 : ,d VSDlh okyk 'kgj ls igkM+h dh vksj 60 fd.eh. dh nwjh 10 fd.eh. izfr iSVªksa ds fglkc ls r;
djrk gSa okilh ij ogha nwjh 15 fd.eh. izfr xSyu ds fglkc ls r; djrk gSA izfr xSyu vkSlr nwjh fudkfy;s vkSj
fl) dhft;s fd vkidk mÙkj Bhd gSA

gy : bl iz'u esa Hkh gjkRed ekè; mi;qDr vkSlr gSA

H.M. =

N

1

X

1

X1 2

ï ï ....

N = 2; X1 = 10; X2 = 15
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H.M. =
2

1

10

1

15
ï

 = 
2 30

5

ï
 = 12 fd.eh.

;fn ge eè;d fudkysa rks mÙkj 

10 15

2

ï

 = 12.5 fd.eh. izfr xSyu vk;sxkA ysfdu ;g mÙkj Bhd ugha gSa D;ksafd 'kgj ls igkM+h

dh vksj ykSVrs le; 6 xSyu iSVªksy [kpZ gksxk ¼10 fd.eh. ,d xSyu esa vkrk gS rks 60 fd.eh. 6 xSyu esa vk;sxk½ rFkk
ykSVrs le; 4 xSyu [kpZ gksxkA ¼15 fd.eh. 1 xSyu esa vkrk gS rks 60 fd.eh. 4 xSyu esa vk;sxk½A bl izdkj dqy iSVªksy

6 + 4 vFkkZr~ 10 xSyu [kpZ gqvk vkSj nwjh 120 fd.eh. r; gqbZ vFkkZr~ vkSlr nwjh izfr xSyu 

120

10

 = 12 fd.eh.A

Hkkfjr gjkRed ekè;

(Weighted Harmonic Mean)

tc fofHkUu xfr;ksa ls ;g fd;k tkus okyk Qklyk Hkh vyx-vyx gksrk gS rks vkSlr xfr Kku djus ds fy; Hkkfjr
gjkRed ekè; dk iz;ksx fd;k tkrk gSA Hkkfjr gjkRed ekè; Kkr djrs le; fofHkUu nwfj;ksa dks Hkkj vkSj xfr;ksa dks
ewY; ekuk tkrk gS, fQj fuEu lw=k dk iz;ksx fd;k tkrk gS :-

Weighted H.M. =
ï

ï

W

 W
1

X
ï

F
H

I
K

fofèk : Hkkfjr gjkRed ekè; dh x.kuk-fØ;k bl izdkj gS :-

(1) izR;sd en dk O;qRØe Kkr fd;k tkrk gSA

(2) izR;sd en ds O;qRØe dks mlds Hkkj ls xq.kk fd;k tkrk gS vFkkZr~ W
1

X
ï

F
H

I
K  Kkr fd;k tkrk gSaA

(3) bl xq.kuQyksa dk ;ksx djrs gSa vFkkZr~ W
1

X
ï

F
H

I
K  Kkr djrs gSaA

(5) Hkkj ds ;ksx dks Øe 3 ls izkIr ;ksx ls foHkkftr fd;k tkrk gSA

fuEu mnkgj.k ls ;g x.ku-fØ;k Li"V gks tk;sxh :-

mnkgj.k 52 : ,d xkM+h igys 16 fd.eh., 20 fd.eh. izfr ?kaVk ds tokc ls nwljs 20 fd.eh., 40 fd.eh. izfr ?kaVk
ds fglkc ls vkSj vafre 10 fd.eh., 15 fd.eh. izfr ?kaVk ds fglkc ls r; djrh gSA iwjh ;k=kk dh ekè; xfr D;k gS \

gy : vkSlr xfr Kkr djus ds fy, Hkkfjr gjkRed ekè; vfèkd mi;qDr jgsxkA fofHkUu nwfj;ksa dks Hkkj rFkk xfr;ksa
dk pj ekuk tk;sxkA

xfr X Hkkj × 
1

X

20 16 16 × 
1

20
 = 

4

5

40 20 20 × 
1

40

1

2
ï

15 10 10 × 
1

15

2

3
ï
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Weighted H.M. =
ï

ï

W

 W
1

X
ï

F
H

I
K

 = 
46

4

5

1

2

2

3
ï ï
F
H

I
K

=
46

59

30

 = 
46 30

59

ï
 = 23.39 fd.eh. izfr ?kaVkA

gjkRed ds xq.k o nks"k
(Merits and Demerits of Harmonic Mean)

xq.k (Merits)

(1) gjkRed ekè; Js.kh ds lHkh ewY;ksa ij vkèkkfjr gksrk gSA
(2) bl ekè; dk lekUrj ekè; dh Hkkafr chtxf.krh; foospu gks ldrk gSA
(3) bl ekè; Js.kh esa cM+s enksa dks de vkSj NksVs enksa dks vfèkd Hkkj nsrk gS blfy;s, bl ekè; }kjk izkIr ifj.kke

vU; lHkh ekè;ksa dh vis{kk de gksrk gSA
(4) ftu Jsf.k;ksa esa fo"kerk vfèkd gks, ogka bl ekè; dk iz;ksx vfèkd mi;qDr gSA
(5) le;, xfr, nj vkfn leL;kvksa dk vè;;u djrs le; ;g ekè; fo'ks"k :i ls iz;qDr gksrk gSA
nks"k (Demerits) : bl ekè; dh x.ku fØ;k lekUrj ekè; dh vis{kk vfèkd tfVy gS D;kasfd Js.kh ds lHkh enksa dk
O;qRØe fudkyuk iM+rk gSA vr: O;ogkj esa bldk iz;ksx de gksrk gSA

fofoèk mnkgj.k
(Miscellaneous Illustrations)

mnkgj.k 53 : 8 ifjokjksa dh ekfld vk; bl izdkj gS :-

ifjokj vk; ¼#i;ksa esa½ ifjokj vk; ¼#i;ksa esa½

d 70 N 8

[k 10 p 250

x 500 N 8

?k 75 t 42

bu leadksa ls eè;, xq.kksÙkj ekè; rFkk gjkRed ekè; Kkr dhft;s vkSj ;g fl) dhft, fd A.M. > G.M. > H.M.

gy : xq.kksÙkj ekè; rFkk gjkRed ekè; dk fuèkkZj.k

ifjokj vk; ¼#i;ksa esa½

X log X 1/X

d 70 1.8451 0.0143

[k 10 1.0000 0.1000

x 500 2.6990 0.0020

?k 75 1.8751 0.0133

N 8 0.9031 0.1250

p 250 2.3979 0.0040

N 8 0.9031 0.1250

t 42 1.6232 0.0238

N = 8 SX = 963 S Log X = 13.2465 S 

1

X

F
H
I
K

 = 0.4074
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\ X =
963

8
 = 120.375 :.

G.M. = A.L. 
ï  Log X

N

F
H

I
K  = A.L. 

13 2465

8

.F
H

I
K

= A.L. 1.6558 = 45.27

H.M. =
N

 
1

X
ï
F
H
I
K

 = 
8

0 4074.
 = 19.637

X = 120.375; G.M. = 45.27; H.M. = 19.637

fL=k;kas dh ÅapkbZ ¼bapksa esa½ : 60 61 62 63 64 65 66

fL=k;ksa dh la[;k : 27 146 435 398 210 128 98

gy : ekè; ,oa eè;dk dk ifjx.ku

ÅapkbZ f (X – 63) fd c.f.

X d

60 27 – 3 – 81 27

61 146 – 2 – 292 173

62 435 – 1 – 435 608

63 398 0 0 1006

64 210 + 1 + 210 1216

65 128 + 2 + 256 1344

66 98 + 3 + 294 1442

N = 1442 Sfd = – 48

X = A + 
ï fd

N

A = 63, Sfd = – 48, N = 1442

\ X = 63 – 
48

1442
 = 63 – 0.03 = 62.97

Med = Size of 
N 1

2

ï
th item = 

1442 1

2

ï

 = 7215.5th item

Size of 721.5th item = 63

vFkkZr~ eè;dk ewY; = 63

mnkgj.k 54 : 50 fo|kFkhZ ,d ijh{kk esa cSBsA mÙkh.kZ fo|k£Fk;ksa dk ijh{kkQy bl izdkj gSA

vad fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

4 8 7 6

5 10 8 4

6 9 9 3

50 Nk=kksa ds dqy izkIrkad dk vkSlr 5.16 FkkA vuqÙkh.kZ Nk=kksa ds izkIrkad dk vkSlr Kkr dhft;sA
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gy : vkSlr izkIrkad dk ifjx.ku

X f fX

4 8 32

5 10 50

6 9 54

7 6 42

8 4 32

9 3 27

N = 40 Sfx = 237

50 fo|k£Fk;ksa ds izkIrkad dk vkSlr = 5.16

50 fo|k£Fk;ksa }kjk izkIr dqy vad = 50 × 5.16 = 258

mÙkh.kZ fo|k£Fk;ksa }kjk izkIr dqy vad = 237

'ks"k 10 fo|k£Fk;ksa }kjk izkIr vad = 258 – 237 = 21

vuqÙkh.kZ fo|k£Fk;ksa ds izkIrkad dk vkSlr =

21

10

 = 2.1

mnkgj.k 55 : fuEu lwpuk ls Kku dhft;s fd :

¼d½ dkSu-lh QSDVªh vfèkd etnwjh nsrh gS \

¼[k½ nksuksa QSDVªh;ksa esa dke djus okyksa dh lfEefyr vkSlr etnwjh D;k gS \

QSDVªh ^d* QSDVªh ^[k*
et+nwjksa dh la[;k 250 200

vkSlr izfrfnu et+nwjh 28 #. 25 #.

gy : QSDVªh ^d* esa et+nwjksa dks nh xbZ èkujkf'k = 250 × 28 = 7000

QSDVªh ^[k* esa et+nwjksa dks nh xbZ èkujkf'k = 200 × 25 = 5000

vFkkZr~ QSDVªh ^d* vfèkd et+nwjh nsrh gSA

X12 =
N X N X

N N
1 1 2 2

1 2

ï

ï

N1 = 250; X1 = 18; N2 = 200; X2 = 25

X12 =
250 8 200 25

250 200

ï ï ï

ï

b g b g
 = 

7000 5000

450

ï

 = 2.67 #-

mnkgj.k 56 : uhyksQj ,d i=k dks ikap feuV esa Vkbi dj ldrh gS, uhyw mlh dks nl feuV esa vkSj uhuk iUæg
feuV esaA bl izdkj iz=kksa dks Vkbi djus dh izfr ?kaVs izfr VkbfiLV vkSlr D;k gksxk \

gy : uhyksQj ,d ?k.Vs esa Vkbi djsxh =

60

5

 = 12 i=k

uhyw ,d ?k.Vs esa Vkbi djsxh =
60

10
 = 6 i=k

uhuj ,d ?k.Vs esa Vkbi djsxh =
60

15
 = 4 i=k

i=kksa dks Vkbi djus dh izfr ?k.Vk vkSlr =
12 6 4

3

ï ï
 = 

22

3

 = 7.33
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mnkgj.k 57 : lkaf[;dh dh ijh{kk esa 50 fo|k£Fk;ksa }kjk izkIr vadksa dk fooj.k bl izdkj gS :-

vad fuEukafdr ls vfèkd fo|k£Fk;ksa dh la[;k

0 50

10 46

20 40

30 20

40 10

50 3

eè;dk Kkr dhft;sA ;fn ijh{kk esa 60 izfr'kr fo|kFkhZ lQy gks jgs gksa rks lQy fo|k£Fk;ksa }kjk izkIr U;wure vadksa
dk irk yxkb;sA

gy : ekè;dk dk ifjx.ku

vad fo|k£Fk;ksa dh la[;k c.f.

0-10 4 4

10-20 6 10

20-30 20 30

30-40 10 40

40-50 7 47

50-60 3 50

M = Size of 
N

2
th item = 

50

2
 = 25th item

eè;dk 20-30 oxZ esa fLFkr gSA

M = L + 
N 2 ï c f

f

. .
 × i

L = 20; N/2 = 25; c.f. = 10; f = 20; i = 10

M = 20 + 

25 10

20

ï

 × 10 = 20 + 7.5 = 27.5

;fn 60 izfr'kr fo|kFkhZ ijh{kk esa lQy jgs gS rks lQy fo|k£Fk;ksa }kjk izkIr fuEure vadksa dk irk P60 }kjk yxk;k
tk ldrk gSA

P60 = Size of 

60N

100

th item = 
60 50

100

ï
 = 30th item

P60 oxZ 20-30 esa fLFkr gSA

M = L + 

60N / 100 ï c f

f

. .

 × i

= 20 + 

30 10

20

ï

 × 10 = 20 +10 = 30

mnkgj.k 58 : fdlh d{kk esa 60 Nk=kksa ds ,d fo"k; esa izkIrkad uhps fn;s x;s gSaA bl lwpuk dks js[kkfp=k }kjk izn£'kr
dhft;s vkSj js[kkfp=k esa eè;dk vad izkIr dhft;s :-
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vad Nk=kksa dh la[;k

10 ls de 4

20 ls de 8

30 ls de 25

40 ls de 34

50 ls de 41

60 ls de 46

70 ls de 50

100 ls de 60

gy : M = Size of 

N

2

th item = 
60

2
 = 30th item

mi;qZDr leadksa dks js[kkfp=k ij vafdr fd;k x;k gS vkSj ekè;dk vad Kkr fd;s x;s gSaA eè;dk vad 35.5 gSA

mnkgj.k 59 : eksgu us pkj fnu rd dkj ls ;k=kk dhA og izfrfnu 10 ?kaVs pykA igys fnu mlus 45 fdyksehVj
izfr ?kaVs, nwljs fnu 40 fdyksehVj izfr ?kaVs, rhljs fnu 38 fdyksehVj izfr ?kaVs vkSj pkSFks fnu 37 fdyksehVj izfr
?kaVs dh pky ls ;k=kk dhA mldh vkSlr pky crkb;sA
gy : D;kasfd og pkj fnu leku le; vFkkZr nl-nl ?kaVs pyrk gS blfy;s mi;qZDr ekè; lekUrj ekè; gksxkA

X = 
45 40 38 37

4

ï ï ï
 = 

160

4

 = 40

vFkkZr~ vkSlr pky = 40 fdyksehVj izfr ?kaVkA

bl gy dh 'kq)rk dh tkap bl izdkj dh tk ldrh gSA

igys fnu 10 ?k.Vs esa pyk = 45 × 10 = 450 fdeh.

nwljs fnu 10 ?k.Vs esa pyk = 40 × 10 = 400 fdeh.

rhljs fnu 10 ?k.Vs esa pyk = 38 × 10 = 380 fdeh.

pkSFks fnu 10 ?k.Vs esa pyk = 37 × 10 = 370 fdeh.

vFkkZr~ 40 ?k.Vksa eas pyk = 1600 fdeh.

1 ?k.Vs esa pyk =
1600

40
 = 40 fdeh.
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mnkgj.k 60 : fuEu Js.kh ls lekUrj ekè; rFkk eè;dk dh x.kuk dhft;s :-

lkIrkfge etnwjh etnwjksa dh la[;k lkIrkfgd et+nwjh et+nwjkas dh la[;k

¼#i;kas esa½ f ¼#i;kas esa½ f

100-105 200 130-135 410

105-110 210 135-140 320

110-115 230 140-145 280

115-120 320 145-150 210

120-125 350 150-155 160

125-130 520 155-150 90

gy : lekUrj ekè; rFkk eè;dk dk ifjx.ku

lkIrkfgd et+nwjh eè; fcUnq (m – 127.5) lap;h vkòfÙk

¼#. esa½ m f d fd

100-105 102.5 200 – 5 – 1,000 200

105-110 107.5 210 – 4 – 840 410

110-115 112.5 230 – 3 – 690 640

115-120 117.5 320 – 2 – 640 960

120-125 122.5 350 – 1 – 350 1,310

125-130 127.5 520 0 0 1,830

130-135 132.5 410 + 1 + 410 2,240

135-140 137.5 320 + 2 + 640 2,560

140-145 142.5 280 + 3 + 840 2,840

145-150 147.5 210 + 4 + 840 3,050

150-155 152-5 160 + 5 + 800 3,210

155-160 157.5 90 + 6 + 540 3,300

N = 3,300 Sfd = 550

X = A + 
ï fd

N
 × i = 127.5 + 

550

3 300,
 × 5

= 127.5 + 0.833 = 127.33 :.

M = Size of 
N

2
th item = 

3 300

2

,
 = 1,650th item

eè;dk 125-130 oxZ eas fLFkr gSA

M = L + 

N 2 ï c f

f

. .

 × i

= 125 + 

1650 1310

520

ï

 × 5 = 125 + 3.27 = 128.27 #.
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mnkgj.k 61 : fuEu vkòfÙk forj.k ls Hkwf;"Bd Kkr dhft;s :-

vuqifLFkfr ds fnu fo|k£Fk;ksa dh la[;k vuqifLFkfr ds fnu fo|k£Fk;ksa dh la[;k

0-05 29 25-30 10

05-10 195 30-35 6

10-15 241 35-40 3

15-20 117 40-45 2

20-25 52

gy : Hkwf;"Bd dk ifjx.ku

vuqifLFkfr ds fnu f vuqifLFkfr ds fnu f

0-05 29 25-30 10

05-10 195 30-35 6

10-15 241 35-40 3

15-20 117 40-45 2

20-25 52

fujh{k.k ls Li"V gS fd Hkwf;"Bd oxZ 10-15 gSA

M0 = L + 
ï

ï ï
1

1 2ï

 × i

L = 10; D1 = (f1 – f0) = (241 – 195) = 46

D1 = (f1 – f2) = (241 – 117) = 124; i = 5

\ M0 = 10 + 
46

46 124ï
 × 5 = 10 + 1.35 = 11.5

mnkgj.k 62 : fuEu leadksa ls eè;dk rFkk Hkwf;"Bd fudkfy;s :-

[ksrksa dk ,dM+ esa eè;orhZ eki : 10 20 30 40 50 60

[ksrksa dh la[;k : 7 12 17 29 31 5

gy : D;ksafd geas eè;orhZ eki fn;k gS blfy;s fofHkUu Jsf.k;ksa Kkr djuh gksxhA izFke Js.kh 5-15 gksxh, nwljh 15-25

vkfnA

eè;dk rFkk Hkwf;"Bd dk ifjx.ku

[ksrkas dh eki f lap;h vkòfÙk

5-15 4 7

15-25 12 19

25-35 17 36

35-45 29 65

45-55 31 96

55-65 5 101

65-75 3 104

N = 104
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eè;dk : M = Size of 
N

2
th item = 

104

2
 = 52th item

eè;dk oxZ 35-45 esa fLFkr gSA

M = L + 
N 2 ï c f

f

. .
 × i

L = 35; N/2 = 52; c.f. = 36; f = 29; i = 10

\ M = 35 + 

52 36

29

ï

 × 10 = 35 + 5.52 = 40.52

Hkwf;"Bd : M = L + 

ï

ï ï
1

1 2ï

 × i

;|fi 31 vfèkdre vkòfÙk gS ysfdu lewghdj.k rFkk fo'ys"k.k lkj.kh cukus ij ;g Kkr gksrk gS fd Hkwf;"Bd 35-40

oxZ esa fLFkr gSA

L = 35; D1 = | f1 – f0| = (29 – 17) = 12; D2 = (29 – 31) = 2; i = 10

Z = 35 + 
12

12 2ï
 × 10 = 3.5 + 8.57 = 43.47

mnkgj.k 63 : fuEu et+nwjh forj.k (Wage Distribution) dk eè;dk vkSj Hkwf;"Bd Øe'k: 33.5 #i;s vkSj 34

#i;s gSa fdUrq lkj.kh esa rhu vkòfÙk;ka vKkr gSA vKkr vkòfÙk;ksa dks Kkr dhft;s :

etnwjh ¼#i;ksa esa½ : 0-10 10-20 20-30 30-40 40-50 50-60 60-70 ;ksx

vkòfÙk;ka : 4 14 ? ? ? 6 4 230

gy : eè;dk rFkk Hkwf;"Bd dk eku Øe'k: 33.5 rFkk 34 gS vFkkZr~  nksuksa 30-40 oxZ esa fLFkr gSaA 30-40 dh vkòfÙk
f1 blls igys oxZ vFkkZr 20-30 dh vkòfÙk dks f0 rFkk blds ckn ds oxZ vFkkZr~ 40-50 dh vkòfÙk dks f2 ekudj fuEu
vkòfÙk lkj.kh cukbZ tk;sxh :

etnwjh ¼#i;ksa esa½ vkòfÙk;ka lap;h vkòfÙk

0-10 4 7

10-20 16 20

20-30 f0 10 + f0

30-40 f1 20 + f0 + f1

40-50 f2 20 + f0 + f1 + f2

50-60 6 226

60-70 4 130

f0 + f1 + f2 = 230 – (4 + 16 + 6 + 4) = 200

f2 = 200 – (f0 + f1) = 200 – f0 – f1

M0 = L + 
ï

ï ï
1

1 2ï
 × i

30 = 30 + 
f f

f f f f

1 0

1 0 0 12 200

ï

ï ï ï ïb g  × 10

4

10
=

f f

f f f f

1 0

1 0 0 12 203

ï

ï ï ï ï
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10f1 – f0 = = 8f1 – 3f0 – 800 + 4f0 – 4f1

–2f1 – 10f0 = – 800

f1 + 5f0 = 400 ...(i)

M = L + 
N 2 ï c f

f

. .
 + i

33.5 = 30 + 

115 20 0

1

ï ï f

f

b g

 × 10

3.5f1 = 950 – 10f0 (2ls xq.kk djus ij)

7f1 = 1900 – 20f0 ...(ii)

(i) rFkk (ii) lehdj.kksa dks gy djus ij f0 rFkk f1 dk eku Kku gks tk;sxkA

f1 + 5f0 = 400 ...(i)

7f1 + 20f0 = 1900 ...(ii)

igys lehdj.k dks 4 ls xq.kk dhft;s

4f1 + 20f0 = 1600

7f1 + 20 f0 = 1900

–3f1 = – 300

\ f1 = 100

lehdj.k (i) esa f1 dk eku j[kus ij

100 + 5f0 = 400

5f0 = 400 – 100

f0 =

300

5

 = 60

f2 = 200 – f0 – f1

= 200 – 60 – 100 = 40

vFkkZr~ f0 = 60; f1 = 100, f2 = 40

mnkgj.k 64 : ,d fizafliy us vius fo|ky; esa 1987 esa fo|k£Fk;ksa dh la[;k 15% c<+kbZA 1988 esa fQj 5% c<+kbZA
ijUrq 1989 esa mudks dqN dfBukb;ksa ds dkj.k 20 izfr'kr la[;k de djuh iM+hA bl rjg muds fo|ky; esa 1987

ls igys dh la[;k fQj gks xbZA D;k vki bl dFku ls lger gSa \ dkj.k crkb;sA

gy : ge bl dFku ls lger ugha gSaA eku yhft;s 1986 esa fo|ky; esa 100 fo|kFkhZ FksaA

1987 esa òf) dh nj 15% vFkkZr~ fo|k£Fk;ksa dh la[;k = 115

1988 esa òf) dh nj 5% vFkkZr~ fo|k£Fk;ksa dh la[;k = 115 + 
115 5

100

ï

= 120.75 ;k 121

1989 esa 20 izfr'kr de djus ij fo|k£Fk;ksa dh la[;k = 121 – 

121 20

100

ï

 = 121 – 24.2 = 96.8

vFkkZr~ 1989 esa fo|k£Fk;ksa dh la[;k 1987 dh rqyuk esa de gks xbZA

xq.kksÙkj ekè; }kjk Hkh bl ifj.kke dh iqf"V dh tk ldrh gSA
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o"kZ izfr'kr òf) X log X

1987 + 15 115 2.0607

1988 + 5 105 2.0212

1989 – 20 80 1.9031

S log X = 5.98552

G.M. = AL 

ï log X

N

F
H

I
K

 = AL 
5 985

3

.F
H
I
K  = AL 1.995 = 98.86

mnkgj.k 65 : 100 ikSèkksa ij iw.kZ fodflr VekVjksa dh x.kuk djds fuEu ifj.kke izkIr gq, :

ikSèks VekVj ikSèks VekVj

2 0 12 6

5 1 8 7

7 2 6 8

11 3 3 9

18 4 4 10

24 5

(i) dqy fdrus VekVj Fks \

(ii) izfr ikSèkk VekVj dh vkSlr la[;k D;k gS \

(iii) VekVjksa dh cgqyd la[;k (Modal Number) D;k Fkh \

gy : eè;dk rFkk Hkwf;"Bd dk ifjx.ku

X f fX

0 2 0

1 5 5

2 7 14

3 11 33

4 18 72

5 24 120

6 12 72

7 8 56

8 6 48

9 4 36

10 3 30

N = 100 Sfx = 486

(i) VekVj dh dqy la[;k = 486

(ii) izfr ikSèkk VekVj dh vkSlr la[;k 
486

100
 = 4.86

(iii) fujh{k.k }kjk Li"V gS fd cgqyd 5 gSA
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mnkgj.k 66 : fnYyh esa VSDlh dk HkkM+k igys fdyksehVj ij ,d #i;k vkSj mlds ckn 60 iSlk izfr fdyksehVj
gSA HkkM+k izR;sd fdyksehVj ds vkjEHk esa gh ehVj ij vk tkrk gSA blls izR;sd ;k=kh dks iwjs fdyksehVj dk HkkM+k

nsuk iM+rk gSA crkb;s 3
3

4
 fdyksehVj dk vkSlr HkkM+k D;k gksxk \

gy : igys fdyksehVj dk HkkM+k = 100 iSls

nwljs fdyksehVj dk HkkM+k = 60 iSls

rhljs fdyksehVj dk HkkM+k = 60 iSls

3 ;k 3 ls de fdyksehVj dk HkkM+k = 220 iSls

okLrfod nwjh =
11

4
 fdyksehVj

11

4
 fdyksehVj dk HkkM+k = 220 iSls

blfy;s ,d fdyksehVj dk HkkM+k = 220 × 
4

11
 = 80 iSls

vFkkZr~ vkSlr HkkM+k = 80 iSls izfr fdyksehVjA

mnkgj.k 67 : ,d dkj[kkus esa dke djus okys deZpkfj;ksa dk ok£"kd osru dk lekUrj ekè; 500 :. gSA iq#"kksa dks
fn;s x;s osru dk lekUrj ekè; 520 #. rFkk efgykvksa dks fn;s x;s osru dk lekUrj ekè; 420 #. gSA dkj[kkus
esa dke djus okys iq#"kksa rFkk efgykvksa dh izfr'kr Kkr dhft;sA

gy : eku yhft;s N1 izfr'kr iq#"k rFkk N2 izfr'kr efgykvksa dks O;Dr djrk gSA

N1 + N2 = 100

gesa fn;k x;k gS : X12 = 500, X1 = 520, X2 = 420

X12 =
N X N X

N N
1 1 2 2

1 2

ï

ï

500 =
N N1 520 420

100

2b g b gï

50,000 = 520 N1 + (100 – N1) 420 D;ksafd N1 + N2 = 100

50,000 = 520 N1 + 42000 – 420 N1 \ N2 = (100 – N1)

100 N1 = 8000

N1 = 80 rFkk N2 = (100 – 80) = 20

vFkkZr~ iq#"k = 80 izfr'kr rFkk efgyk;as = 20 izfr'krA

mnkgj.k 68 : flys gq, oL=kksa dk O;kikj djus okyh ,d QeZ iq#"kksa rFkk fL=k;ksa ds oL=k ¼dehtsa½ cukrh gSaA bldk
vkSlr ykHk fcØh dk 6 izfr'kr gS; iq#"kksa ds oL=kksa ij vkSlr ykHk fcØh dk 8 izfr'kr gS vkSj fL=k;ksa ds oL=kksa dk
mRiknu 60 izfr'kr ds cjkcj gSA fL=k;ksa ds oL=kksa ij vkSlr ykHk fcØh-#i;k D;k gSA

gy : eku yhft;s dqy dehtsa 100 gSaA

fL=k;ksa dh dehtsa = 60 (60 izfr'kr)

iq#"kksa rFkk fL=k;ksa dh dehtksa dk ykHk = 6 izfr'kr

iq#"kksa dh dehtksa ij ykHk = 8 izfr'krA
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iq#"kksa dh dehtksa ij dqy ykHk = 40 × 

8

100

 3.20 #.

fL=k;ksa dh dehtksa ij ykHk = 6 – 3.20 = 2.80 #.

fL=k;kas dh 60 dehtksa ij ykHk = 2.8

fL=k;ksa dh 100 dehtksa ij ykHk =
2 8

60

.
 × 100 = 4

2

3

 izfr'kr

mnkgj.k 69 : fuEufyf[kr Js.kh ls eè;dk ,oa lekUrj ekè; dk ifjdyu dhft;s :-

05 O;fDr 5 #. ls de ikrs gSaA

12 O;fDr 10 #. ls de ikrs gSaA

22 O;fDr 15 #. ls de ikrs gSaA

30 O;fDr 20 #. ls de ikrs gSaA

36 O;fDr 25 #. ls de ikrs gSaA

40 O;fDr 30 #. ls de ikrs gSaA

gy : geas lap;h vkòfÙk forj.k fn;k x;k gSA lekUrj ekè; Kkr djus ds fy;s loZizFke bls lkèkkj.k vkòfÙk forj.k
esa ifjo£rr djuk gksxkA

lekUrj ekè; rFkk eè;dk dk ifjx.ku

et+nwjh ¼#. esa½                                (m – 12.5)/5

m f d fd cf

0-5 2.5 5 – 2 – 10 5

5-10 7.5 7 – 1 – 7 12

10-15 12.5 10 0 0 22

15-20 17.5 8 + 1 + 8 830

20-25 22.5 6 + 2 + 12 36

25-30 27.5 4 + 3 + 12 40

N = 40 Sfd = 15

X = A + 
ï fd

N
 × i = 12.5 + 1.875 = 14.375

Med. = Size of 
N

2
th item = 

40

2
 20th item

eè;dk 10-15 oxZ esa fLFkr gSA

Med. = L + 
N 2 ï c f

f

. .
 × i

L = 10; N/2 = 20; c.f. = 12; f = 10; i = 5

\ Med. = 10 + 

20 12

10

ï

 × 5 = 10 + 4 = 14

mnkgj.k 70 : 150 Nk=kksa dk lekUrj ekè; otu 56 fdyksxzke gSa buesa ls 100 Nk=kksa dk out fuEu ckjackjrk caVu
esa fn;k gqvk gSA 'ks"k 52 Nk=kksa dk lekuk ekè; otu Kkr dhft;sA

otu ¼fdyksxzke eas½ : 30-40 40-50 50-60 60-70 70-80

ckjackjrk : 10 30 40 10 10
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gy : lekUrj ekè; dk ifjx.ku

otu ¼fdyksxzke esa½ ckjEckjrk (m – 55)/10

m f d fd

30-40 35 10 – 2 – 20

40-50 45 30 – 1 – 30

50-60 55 40 0 0

60-70 65 10 + 1 + 10

70-80 75 10 + 2 + 20

N = 100 Sfd  = – 20

X

= A + 
ï fd

N
 × i = 55 – 

22

100
 × 10 = 55 – 2 = 53

X12 =
N X N X

N N
1 1 2 2

1 2

ï

ï

56 =
100 53 150 100

150

2ï ï ïb g b g X

8,400 = 5300 + 50 X2

50 X2 = 3,100                              \ X2 = 62

vFkkZr~ 'ks"k 50 Nk=kksa dk lekUrj ekè; otu 62 fdyksxzke gksxkA
mnkgj.k 71 : fuEu vkadM+ksa ls Hkwf;"Bd Kkr dhft;s :-

izkIrkad fo|k£Fk;ksa dh la[;k izkIrkad fo|k£Fk;ksa dh la[;k

10 ls de 5 60 ls de 86

20 ls de 6 70 ls de 96

30 ls de 24 80 ls de 99

40 ls de 46 90 ls de 100

50 ls de 67

gy : loZizFke lap;h vkòfÙk;kas ls lkèkkj.k vkòfÙk;ka Kkr dhft;sA
izkIrkad : 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

fo|k£Fk;ksa dh la[;k : 4 2 18 22 21 19 10 3 1

iz'u ls ;g Li"V ugha gS fd Hkwf;"Bd fdl oxZ esa fLFkr gSA vr: ,d lewghdj.k rFkk fo'ys"k.k lkj.k dh jpuk dh tk;sxhA

lewghdj.k lkj.kh

IkzkIrkad vkòfÙk

I II III IV V VI

0-10 4
6 20

10-20 2
24 42 61

20-30 18
40 43

30-40 22
62

40-50 21
40 29 61 32

50-60 19
14

60-70 10
13 4

70-80 3

80-90 1

UVW
UVW
UVW
UVW

UVW
UVW
UVW
UVW

UVW
UVW

UVW

UVW

UVW

UVW
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fo'ys"k.k lkj.kh

LraHk la[;k 20-30 30-40 40-50 50-60

I 1

II 1 1 1 1

III 1 1

IV 1 1 1

V 1 1

VI 1 1 1

;ksx 2 5 5 3

izR;{k jhfr }kjk bl Js.kh ls Hkwf;"Bd Kkr ugha fd;k tk ldrkA fuEu lw=k }kjk Hkwf;"Bd Kkr fd;k tk;sxk :

Mode = 3 Median – 2 Mean

lekUrj ekè; rFkk eè;dk dk ifjx.ku

izkIrkad m f (m – 45)/10 fd c.f.

0-10 5 4 – 4 – 16 4

10-20 15 2 – 3 – 6 6

20-30 35 18 – 2 – 36 24

30-40 35 22 – 1 – 22 46

40-50 45 21 0 0 67

50-60 55 19  + 1 + 19 86

60-70 65 10 + 2 + 20 96

70-80 75 3 + 3 + 9 99

80-90 85 1 + 4 + 4 100

N = 100 Sfd = – 28

X = A – 
ï fd

N
 × i = 45 – 

28

100
 × 10 = 42.2

M = Size of 
100

2
 = 50th item

eè;dk 40-50 oxZ esa fLFkr gSA

M = L + 
N 2 ï c f

f

. .
 × i = 40 + 

50 46

21

ï

 × 10 = 40 + 1.9 + 41.9

Mode = 3 (41.9) – 2 (42.2) = 125.7 – 84.4 = 41.3

mnkgj.k 72 : ,d vkòfÙk forj.k esa voyksduksa dh la[;k 100 gSA forj.k dh eè;dk 30 gSA vKkr vkòfÙk;ka Kkr
dhft;sA

izkIrkad : 0-10 10-20 20-30 30-40 40-50 50-60

fo|k£Fk;ksa dh la[;k : 10 ? 25 30 ? 10

gy : eku yhft;s fdl 10-20 oxZ dh vkòfÙk f1 gS rFkk 40-50 oxZ dh vkòfÙk f2 gSA

Kkr vkòfÙk;ksa dk ;ksx = 10 + 25 + 30 + 10 = 75

vKkr vkòfÙk;ksa dk ;ksx vFkkZr~ f1 + f2 = 100 – 75 = 25
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M = L + 

N 2 ï c f

f

. .

 × i

M = Size of 

N

2

th item = 
100

2
 = 50th item

eè;dk 30-40 oxZ esa fLFkr gSA

30 = 30 + 
50 10 25 30

30

1ï ï ïfb g
 × 10

900 = 900 + (50 – 35 – f) = 10

150 – 10f1 = 0

f1 = 15

D;kasfd f1 + f2 = 25

\ f2 = 25 – 15 = 10

vFkkZr~ oxZ 10-20 dh vkòfÙk 15 rFkk oxZ 40-50 dh vkòfÙk 10 gSA

mnkgj.k 73 : ¼d½ jfookj dks NksM+dj ,d lIrkg dh vkSlr o"kkZ 10 lsa.eh. FkhA jfookj dks Hkkjh o"kkZ ds dkj.k
lIrkg dh vkSlr 15 lsa.eh. gks xbZA jfookj dks fdruh o"kkZ gqbZA

gy : N: fnu dh vkSlr o"kkZ = 10 lsa.eh.

N: fnu dh dqy o"kkZ = 10 × 6 = 60 lsa.eh.

7 fnu dh vkSlr o"kkZ = 15 lsa.eh.

7 fnu dh dqy o"kkZ = 15 × 7 = 105 lsaeh.

jfookj okys fnu o"kkZ = 105 – 60 = 45 lsa.eh.

¼[k½ ml tula[;k dh vkSlr òf) nj fuèkkZjfr dhft;s , ftlesa igys n'ke esa 20% nwljs n'kd esa 30% rFkk rhljs
n'ke esa 40% òf) gqbZA

gy : xq.kksÙkj ekè; }kjk tula[;k dh vkSlr òf) nj Kkr dh tk ldrh gSA

n'kd ds var esa tula[;k (X) Log (X)

120 2.0792

130 2.1139

140 2.1461

Slog X = 6.3392

G.M. = AL 

ï log X

N

F
H

I
K

 = AL 
6 3992

3

.F
H

I
K  = AL (2.1131) = 129.7

vFkkZr~ tula[;k dh vkSlr òf) nj 29.7 izfr'kr izfr n'kd gSA

mnkgj.k 74 : fofèk dh ijh{kk esa 50 fo|k£Fk;ksa }kjk izkIrkadkas dk forj.k bl izdkj gS :-

vad ¼fuEufyf[kr ls vfèkd½ fo|k£Fk;ksa dh la[;k vad ¼fuEufyf[kr ls vfèkd½ fo|k£Fk;ksa dh la[;k

0 50 30 20

10 46 40 10

20 40 50 3

eè;dk-vadksa dh x.kuk dhft;sA
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gy : loZizFke lap;h vkòfÙk forj.k dks lkèkkj.k vkòfÙk forj.k eas cnys vkSj blds ckn eè;dk dk ifjx.ku djsaA

vad fo|k£Fk;ksa dh vad fo|k£Fk;ksa dh

la[;k f c.f. la[;k f c.f.

0-10 4 4 30-40 10 40

10-20 6 10 40-50 7 47

20-30 20 30 50-60 3 50

M= Size of 
N

2
th item = 

50

2
 = 25th item

vFkkZr~ eè;dk 20-30 oxZ esa fLFkr gSA

M = L + 
N 2 ï c f

f

. .
 × i = 20 + 

25 10

20

ï

 × 10 = 20 + 7.5 – 27.5

mnkgj.k 75 : fuEufyf[kr leadksa ls lekUrj ekè; ,oa Hkkfjr lekUrj ekè; Kkr dhft;sA

oLrq;sa miHkksx dh ek=kk ¼fdyksxzke½ Hkko izfr fdyks ¼#. esa½

vkVk 10 2.5

b±èku 50 1.4

'kDdj 2 3.5

rsy 3 4.2

gy : lekUrj ekè; rFkk Hkkfjr lekUrj ekè; dk ifjx.ku

oLrq;sa miHkksx dh ek=kk Hkko wx

vkVk 10 2.5 2.5

b±èku 50 1.5 75

'kDdj 2 3.5 7

rsy 3 4.5 13.5

Sw = 65 Sx =12 Swx = 120.5

X

= 
ï X

N
 = 

12

4
 = 3 #.

Xw =
ï

ï
wx

w
 = 

120 5

65

.
 = 1.85

mnkgj.k 76 : fuEufyf[kr Js.kh esa vKkr ewY; Kkr dhft;s; ;fn Js.kh dk lekUrj ekè; 8.52 #. gSa:-

et+nwjh : 4 6 ? 10 12 14

O;fDr;ksa dh la[;k : 5 10 12 15 6 2
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gy : eku yhft;s fd vKkr ewY; dk eku Z gSA vKkr ewY; dk ifjx.ku

x f fx

4 5 20

6 10 60

Z 12 12Z

10 15 150

12 6 72

14 2 28

N = 50 Sfx = 330 + 12Z

X

= 
ï fx

N

8.52 =
330 12Z

50

ï

330 + 12Z = 426

12Z = 426 – 330 = 96 ;k Z = 8

mnkgj.k 77 : iq#"kksa rFkk efgykvksa ds ,d fefJr lewg dh ekè; vk;q 25 o"kZ gS ;fn lewg esa iq#"kksa dh ekè; vk;q
26 o"kZ rFkk efgykvksa dh 21 o"kZ gS rks lewg esa iq#"kksa ,oa efgykvksa dk izfr'kr Kkr dhft;sA

gy : gesa fn;k x;k gS :
X

12 = 25, X1 = X1 = 21

eku yhft;s iq#"kksa dk izfr'kr N1 gS rFkk efgykvksa dk N2

vFkkZr~ N1 + N2 = 100

X12 =
N X N X

N N
1 1 2 2

1 2

ï

ï

25 =
N 26 100 N 21

100

1 1b g b gï ï

2500 = 26N1 + 2100 – 21N1

5N1 = 2500 – 2100 ;k N1 = 80

N2 = 100 – 80 = 20

vFkkZr~ iq#"kksa dk izfr'kr = 80

fL=k;ksa dk izfr'kr = 20

mnkgj.k 78 : fuEufyf[kr leadksa ls lekUrj ekè;, eè;dk rFkk cgqyd Kkr dhft;s :-

ewY; : 0-9 10-19 20-29 30-39 40-419 50-59 60-96

ckjEckjrk : 8 10 15 20 15 10 8

forj.k dh izÑfr ij Hkh O;k[;k dhft;sA
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gy : lekUrj ekè;, eè;dk rFkk cgqyd dk ifjx.ku

ewY; vkòfÙk m.p. (m – 34.5)/10

f m d fd c.f.

0-19 8 4.5 – 3 – 24 8

10-19 10 14.5 – 3 – 20 18

20-29 15 24.5 – 1 – 15 33

30-39 20 34.5 0 0 53

40-49 15 44.5 + 1 + 25 68

60-69 8 64.5 + 3 + 24 86

N = 86 Sfd = 0

lekUrj ekè; : X = A + 
ï fd

N
 × i

A = 34.5; Sfd = 0; N = 76; i = 10

\ X = 34.5 + 
0

86
 × 10 = 34.5

eè;dk : M = Size of 
N

2
th item = 

86

2
 = 43rd item. eè;dk 30-39 oxZ esa fLFkr gSA ysfdu bldh okLrfod lhek

29.5-39.5 gSA

M = L + 
N 2 ï c f

f

. .
 × i

L = 29.5; N/2 = 42; c.f. = 30; f = 20; i = 10

M = 29.5 + 

43 33

20

ï

 × 10

= 29.5 + 5 = 34.5

cgqyd : M0 = L + 

ï

ï ï
1

1 2ï

 × i

cgqyd 30-39 oxZ eas fLFkr gS ysfdu bldh okLrfod lhek 29.5-39.5 gSA

L = 29.5; D1 = 20 – 15 = 5; D2 = 20 – 15 = 5; i  = 10

M0 = 29.5 + 
5

5 5ï
 × 10

= 29.5 + 5 = 34.5

mnkgj.k 79 : fuEu leadksa ls lekUrj ekè; eè;dk rFkk Hkwf;"Bd Kkr dhft;s :-

nSfud et+nwjh ¼#. esa½ et+nwjksa dh la[;k nSfud et+nwjh ¼#. esa½ et+nwjks dh la[;k

12.5-17.5 2 37.5-42.5 4

17.5-22.5 22 42.5-47.5 6

22.5-27.5 10 47.5-52.5 1

27.5-32.5 14 52.5-57.5 1

32.5-37.5 3
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gy : lekUrj ekè;, eè;dk rFkk Hkwf;"Bd dk ifjx.ku

nSfud et+nwjh m f (m – 35)/5

d fd c.f.

12.5-17.5 15 2 – 4 – 8 2

17.5-22.5 20 22 – 3 – 66 24

22.5–27.5 25 10 – 2 – 20 34

27.5-32.5 30 14 – 1 – 14 48

35.5-37.5 35 3 0  + 0 51

37.5-42.5 40 4 + 1 + 4 55

42.5-47.5 45 6 + 2 + 12 61

47.5-52.5 50 1 + 3 + 3 62

52.5-57.5 55 1 + 4 + 4 63

N = 62 Sfd = – 85

ekè; dk ifjx.ku :

X = A + 
ï fd

N
 × i

A = 35; Sfd = – 85; N = 63; i = 5

\ X = 35 – 
85

63
 × 5 = 35 – 6.75 = 28.25

eè;dk dk ifjx.ku :

Med. = Size of 
N

2
th item 

63

2
= 31.5th item

e/;dk 22.5-27.5 oxZ esa gSA

Med. = L + 
N 2 ï c f

f

. .
× i

L = 225; N/2 = 31.5; c.f. = 24; f = 10; i = 5

Med. = 22.5 + 

3 15 24

10

. ï

 × 5 = 22.5 + 3.75 = 26.25

Hkwf;"Bd dk ifjx.ku :

M0 = L + 

ï

ï ï
1

1 2ï

 × i

iz'u ns[kdj ;g djuk eqf'dy gS Hkwf;"Bd oxZ dkSu-lk gSA vr: lewghdj.k rFkk fo'ys"k.k lkj.kh cuk;saA

lewghdj.k lkj.kh

I II III IV V VI

2
24 32 34

22 46 27

10
24 17

14
21

3
7 10

4 13 11

6
7 2 9

1

UVW
UVW
UVW
UVW

UVW
UVW
UVW
UVW

UVW

UVW

UVW

UVW

UVW

UVW

UVW
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fo'ys"k.k lkj.kh

LraHk la[;k pj ewY;

12.5-17.5 17.5-22.5 22.5-27.5 27.5-32.5 32.5-37.5

I 1

II 1 1 1 1

III 1 1

IV 1 1

V 1 1 1 1

VI 1 1 1

;ksx 2 5 5 3 1

;g nks Hkwf;"Bd okyh Js.kh gS vFkkZr~ fuEu lw=k ls Hkf;"Bd Kkr fd;k tk;sxkA

M0 = 2 Med – 2 X

= 3 (26.25) – 2 (28.25) = 78.75 – 56.5 = 22.25

mnkgj.k 80 : ,d O;fDr rhu izdkj dh iSaflysa [kjhnrk gSa lEc) vkadM+s uhps fn;s x;s gSa :-

izdkj izfr iSafly ewY; ¼#.½ O;; fd;k èku ¼#.½

A 1.00 50

B 1.50 30

C 2.00 20

izfr iSafly vkSlr ewY; dh x.kuk dhft;sA
gy : O;; dks izfr iSafly ewY; ls Hkkx nsdj ek=kk Kkr djsaA

izfr iSafly ewY;

X W WX

1.0 50 50

1.5 20 30

2.0 10 20

SW = 80 SWX = 100

X =
ï

ï

WX

W
 = 

100

80
vFkkZr~ izfr iSafly vkSlr ewY; = 1 #. 80 iSlkA

mnkgj.k 81 : fdlh egkfo|ky; esa ,d d{kk esa 60 fo|k£Fk;ksa ds izkIrksa dk vkòfÙk caVu uhps fn;k x;k gS :

vad : 30-34 35-39 40-44 45-49 50-54 55-59 60-64

fo|k£Fk;ksa dh la[;k : 3 5 12 18 14 6 2

(i) bl caVu dk vk;r fp=k cukb;sa vkSj Hkwf;"Bd Kkr dhft;sA

(ii) lap;h vkòfÙk oØ cukb;s vkSj eè; ds 50% fo|k£Fk;ksa dh vad lhek;sa Kkr dhft;sA

gy : vk;r fp=k cukus ls igys oxks± dh okLrfod lhek;sa Kkr djsa, tks bl izdkj gksaxh 2935-3435, 34.5-39.5 vkfnA
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,d mi;qDr ekè; dk pquko
(Choice of a Suitabe Average)

Åij ikap fofHkUu izdkj ds ekè;ksa dk mYys[k fd;k x;k gSA vc iz'u ;g mBrk gS fd fdl ifjfLFkfr esa dkSu-ls ekè;
dk iz;ksx fd;k tk;sA dksbZ Hkh ekè; izR;sd fLFkfr esa mi;qDr ugha gksrkA blfy;s Bhd ekè; dk pquko u gksus ij ifj.kke
Hkzked gksaxsA ekè; dk pquko vfèkdka'kr: fuEu nks ckrkas ij fuHkZj djrk gS :-

(1) ekè; dk mís';, rFkk

(2) fn;s gq, leadkas dh izÑfrA

,d mi;qDr ekè; dk pquko uhps fn;s x;s fofHkUu ekè;ksa ds fo'ks"k mi;ksxksa dks è;ku esa j[kdj djuk pkfg;s :-

lekUrj ekè; (Arithmetic Mean) : bleas ,d vkn'kZ ekè; ds yxHkx lHkh xq.k ik;s tkrs gSa blfy;s O;kikj esa bl
ekè; dk lcls vfèkd iz;ksx gksrk gSA dsoy mu ifjfLFkfr;ksa dks NksM+dj ftuesa fdlh vU; ekè; ds iz;ksx dk fo'sk"k
ykHk gks, ckfd lHkh fLFkfr;ksa esa lekUrj ekè; dk iz;ksx fd;k tkuk pkfg;sA vk£Fkd lkekftd leL;kvksa ds vè;;u
ds fy;s vfèkdre ekè; dk gh iz;ksx fd;k tkrk gSA fu;kZr, vk;r, ykxr, mRiknu, miHkkx, vkfn dh dsUnzh; izòfÙk
dk fo'ys"k.k lekUrj ekè; ds iz;ksx }kjk gh mfpr :i ls fd;k tk ldrk gSA ;fn leadekyk esa fofHkUu enksa dk vyx-

vyx lkisf{kd egRo gks rks Hkkfjr lekUrj ekè; mi;qDr gksrk gSA

eè;dk (Median) : [kqys fljs okys vkòfÙk -forj.k esa ekè; fudkyrs le; eè;dk dk fo'ks"k LFkku gSA xq.kkRed izÑfr
ds leadksa dk ekè; fudkyus le; eè;dk dk iz;ksx ykHkizn gSA mnkgj.kkFkZ, bZekunkjh, ;ksX;rk, fo|k£Fk;ksa ds ckSf)d
Lrj vkfn dk vè;;u djrs le; eè;dk vfèkr mfpr gSA

Hkwf;"Bd (Mode) : ;g Kkr djus ds fy;s fd fdlh Js.kh esa lcls vfèkd ckj dkSu-lk ewY; ik;k tkrk gS, Hkwf;"Bd
dk iz;ksx mfpr gksrk gSA _rq-foKku, tho-'kkL=k, O;kikj o m|ksx ds {ks=k es fofHkUu leL;kvksa dk vè;;u djus ds
fy;s Hkwf;"Bd cgqr mi;ksxh fl) gqvk gSA mnkgj.kkFkZ, ^dkWyj dk ekè; vkdkj*, ^twrkas dk ekè; vkdkj*, ^rS;kj diM+ksa
dk ekè; vkdkj*, ^izfr O;fDr ;k izfr e'khu vkSlr mRiknu^, vkfn Kkr djrs le; Hkwf;"Bd dk iz;ksx vfèkr mfpr gSA

xq.kksÙkj ekè; (Geometric Mean) xq.kksÙkj ekè; mu ifjfLFkfr;ksa esa vfèkd mfpr gSa tgk¡ Js.kh ds ewY;ksa esa vR;fèkd
vlekurk gks ;k rF;ksa esa gksus okys lkis{k vifjorZuksa dk vè;;u djuk gksA izfr'krksa, vuqikrksa o pØòf) njkas dh vkSlr
blh ekè; }kjk fudkyh tkrh gSA lwpdkadksa dh jpuk rFkk tula[;k dh òf) nj Kkr djus esa ;gh vfèkd larks"ktud gSA

gjkRed ekè; (Harmonic Mean) : ;g ekè; ek=kk-ewY;ksa, xfr rFkk pyu osx vkfn leL;kvksa ds fy;s loZJs"B le>k
tkrk gSA
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ekè;ksa dh lkekU; lhek;sa
(General Limitation of Averages)

(1) fdlh Js.kh dk ekè; Kkr djrs le; gesa ,slk ewY; izkIr gks ldrk gS tks Js.kh dk Bhd izfrfufèkRo u djsaA

mnkgj.kkFkZ 100, 300, 250, 1500, 1000 dk lekUrj ekè; 
3150

5
 vFkkZr~ 630 gS, ;g ewY; Js.kh dk Bhd

izfrfufèkRo ugha djrkA

(1) dqN ifjfLFkfr;ksa esa ekè; fudkyrs le; ,d ,slk ewY; izkIr gksrk gS tks cM+k vthc-lk gksrk gSA mnkgj.kkFkZ, dqN
ifjokjksa ds vkSlr cPpksa dh la[;k fudkyrs le; gesa eku 5.67 izkIr gksa ldrk gS ysfdu cPps va'kksa esa ugha gks
ldrs è;ku jgs fd ekè; dk milknu ugha djuk pkfg;s vR;Fkk ifj.kkeksa esa cgqr v'kq)rk vk ldrh gSA ;fn
ge 5.67 ds LFkku ij cPPkksa dh la[;k 6 dj nsa vkSj 100 ifjokjksa ds vkèkkj ij geus ekè; Kkr fd;k rks dqy
cPPkksa dh la[;k 600 gks tk;sxh tcfd okLrfod la[;k 567 gSA

(1) ekè;ksa ls leadekyk dh cukoV, O;fDrxr ekuksa dk ekè;-eku ls vkSlr vUrj rFkk mudh fo"kerk dk vkHkkl
ugha gks ikrkA mnkgj.kkFkZ, fuEu nks lead ekykvksa dks nsf[k;s :-

Js.kh ¼d½ Js.kh ¼[k½

150 300

170 500

190 20

210 78

180 2

;ksx 900 900

X  = 180 X  = 180

nks Jsf.k;ksa dk lekUrj ekè; ,d gh gS ysfdu blls fu"d"kZ fudkyuk xyr gksxk fd nksuksa Jsf.k;ka ,d-lh gSa
D;kasfd mudh cukoV esa cgqr vUrj gSA

(4) D;ksafd ekè; lead Js.kh dk izfrfufèkRo djrk gS blfy;s bldk Bhd fuoZpu vR;Ur vko';d gS vU;Fkk xyr
fu"d"kksZ ij igqapk tk ldrk gSA ,d dgkuh }kjk ;g ckr Li"V gks tk;sxhA ,d O;fDr unh ikj djuk pkgrk
FkkA mls crk;k x;k fd unh dh vkSlr xgjkbZ 5'-8" gSA ,d og O;fDr 5'-11" yEck Fkk blfy;s mlus lkspk fd
og lqxerk ls unh ikj dj ldrk gS D;ksasfd og unh ds ikuh ls Åij gh jgsxkA ysfdu tc og unh ikj djus
yxk rks Mwc x;k D;ksafd 'kq: esa ikuh de Fkk vkSj chp esa cgqr xgjk tcfd 'kq: ls vkf[kj rd ikuh dh vkSlr
xgjkbZ 5'-8" gh FkhA

qq
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vè;k; - 7

vifdj.k ds eki (Measures of Dispersion)

fiNys vè;k; esa dsUnzh; izòfÙk ds ekiu dh fofHké fofèk;ksa dk o.kZu fd;k x;k gSA bu fofèk;ksa }kjk ,d ,slk eku
Kkr fd;k tkrk gS tks leadekyk dk izfrfufèkRo djrk gSA bl eku dk cgqr egRo gS ysfdu ;g leadekyk dh lc
fo'ks"krkvksa dks Li"V djus esa vleFkZ gSA mnkgj.kkFkZ] ekè; }kjk ;g irk ugha yx ldrk gS fd Js.kh ds fofHké O;fDrxr
ekuksa dk blls vkSlr varj D;k gS vkSj Js.kh dh jpuk rFkk Lo:i D;k gSA fuEu mnkgj.k ls ;g rF; Li"V gks tk;sxk%

Js.kh ^d* Js.kh ^[k* Js.kh ^x*

100 100 480

100 105 10

100 95 5

100 105 3

100 95 2

;ksx 500 500 500

eè;d 100 100 100

rhu Jsf.k;ksa esa eè;d leku gS vFkkZr 100 gSA lkaf[;dh ds Kku ls vufHkK O;fDr blls ;g fu"d"kZ fudky ldrk
gS fd rhuksa Jsf.k;ksa esa dksbZ varj ugha gS ysfdu ;g fu"d"kZ fudkyuk mfpr u gksxkA D;ksafd bu rhuksa Jsf.k;ksa esa cgqr
vlekurk gSA Js.kh ^d* ds eè;d izR;sd en dk iw.kZ:i ls izfrfufèkRo djrk gS D;ksafd enksa ds ekuksa rFkk eè;d esa
dksbZ varj ugha gSA Js.kh ^[k* esa dsoy ,d en ,slk gS ftldk eku eè;d ds cjkcj gS — vU; ekU; eè;d ls fHké
gSa ysfdu eè;d eku vkSj enksa ds bu ekuksa esa cgqr de varj gSA Js.kh ^x* esa enksa esa vkil esa cgqr fHkérk gS vkSj
eè;d fdlh Hkh eku dk izfrfufèkRo ugha djrkA bl mnkgj.k ls ;g Li"V gS fd dsoy ekè; dks izkIr djds ge Bhd
ifj.kke ij ugha igq¡p ldrsA vR;Ur jkspd ?kVuk bl ckr dks Li"V dj nsxhA ,d O;fDr us lifjokj unh ikj djus
ls igys ;g vuqeku yxk;k fd unh dh vkSlr xgjkbZ ls mlds dqVqEc ds lnL;ksa dh vkSlr Å¡pkbZ vfèkd gSA ijUrq
,d LFkku ij unh dh xgjkbZ cgqr vfèkd Fkh blfy, mldk iwjk dqVqEc Mwc x;kA ;fn ml unh dh vfèkdre xgjkbZ
vkSj mldh vkSlr xgjkbZ esa varj rFkk vius ifjokj ds lnL;ksa dh U;wure Å¡pkbZ] vkfn dh x.kuk dj ysrk rks bl
nq?kZVuk ls cp tkrkA blls Li"V gS fd laed Js.kh ds ckjs esa ;Fks"V Kku izkIr djus ds fy,] u dsoy mldk ekè;
tkuuk vko';d gS cfYd fofHké O;fDrxr ekuksa dk ml ekè; ls vkSlr varj vkSj Js.kh dh jpuk rFkk Lo:i vkfn
ds ckjs esa iwjh tkudkjh izkIr djuk Hkh ijeko';d gSA vFkkZr~ ;g tkuuk vko';d gS fd Js.kh dk izR;sd en ekè;
ls fdruh nwjh ij ;k fdruk cM+k ;k NksVk gksrk gSA fopyu dh nwjh] QSyko] fc[kjko ;k foLrkj dks vifdj.k dgrs
gSaA vifdj.k dh dqN fo'ks"krk,sa bl izdkj gSa %

^^vifdj.k enksa ds fopj.k dk eki gSA** - ckmys

^^vifdj.k O;fDrxr enksa ls fHkérk dh ek=kk dk eki gSA** - dksuj

^^fdlh leadekyk ds ekè; ls leadksa ds fc[kjko ds eki dks vifdj.k dgrs gSaA** - dkWQdk

vifdj.k eki f}rh; Js.kh dk eki (average of the second order) dgk tkrk gSA bldk dkj.k ;g gS fd vifdj.k
dk eki Kku djrs le; igys leadekyk dk ekè; fudkyk tkrk gS fQj ml ekè; ls fofHké ewY;ksa ds fopyuksa esa
varjksa dk ekè; Kkr fd;k tkrk gS vFkkZr~ vifdj.k] ekè; ls fudkys x;s fopyu dk ekè; gSA
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fujis{k rFkk lkis{k vifdj.k
(Absolute and Relative Dispersion)

vifdj.k fujis{k (Absolute) eki esa fdlh leadekyk ds izlkj] fc[kjko ;k fopj.k dks ml Js.kh dh bdkbZ esa gh O;Dr
fd;k tkrk gSA mnkgj.kkFkZ] O;fDr;ksa dh vk;q] Hkkj vkfn ds vifdj.k ds fujis{k eki Øe'k% #i;s] fdyksxzke rFkk o"kZ
ds :i esa izdV fd;s tk;saxsA fujis{k eki }kjk nks ;k nks ls vfèkd Jsf.k;ksa dk rqyukRed vè;;u lEHko ugha D;ksafd
fofHké Jsf.k;ksa dh bdkb;k¡ fHké gks ldrh gSaA rqyukRed vè;;u ds fy;s fujis{k ekiksa esa cnyuk vko';d gSA vifdj.k
fujis{k eki dks lacafèkr ekè; ls Hkkx nsus ij tks vuqikr vkrk gS og vifdj.k dk lkis{k eki dgykrk gSA ;g
leadekyk dh bdkbZ esa O;Dr ugha fd;k tkrk oju~ ,d vuqikr ds :i esa gksrk gSA bls vifdj.k xq.kkad (coefficient

of dispersion) dgrs gSaA

vifdj.k ds mís'; ;k egRo
(Objects and Importance of Dispersion)

vifdj.k dk eki fuEu mís';ksa dh iw£r ds fy;s fd;k tkrk gS %

1. Js.kh cukoV ds ckjs esa lwpuk izkIr djus rFkk ;g irk yxkus ds fy, fd ekè; ds nksuksa vkSj ewY;ksa dk QSyko
;k fc[kjko dSlk gSA

2. Js.kh ds ekè; ls fofHké in-ekuksa dh vkSlr nwjh Kkr djus ds fy;sA

3. nks ;k vfèkd leadekykvksa esa ikbZ tkus okyh vlekurkvksa dh rqyuk djds ;g fuf'pr djus ds fy;s fdlesa
fopj.k dh ek=kk vfèkd gSA

4. ;g ns[kus ds fy;s fd ekè; }kjk Js.kh dk fdl lhek rd izfrfufèkRo gksrk gSA tc vifdj.k de gksrk gS rks ekè;
fofHké enksa dk Bhd :i ls izfrfufèkRo djrk gS vkSj vifdj.k ds vfèkd gksus ij ekè; leadksa dk Bhd izfrfufèkRo
ugha dj ldrkA

5. vifdj.k ds ekiu dk mís'; fopj.k (variation) dh izÑfr rFkk dkj.kksa dh tkudkjh izkIr djuk Hkh gS rkfd bldk
fu;a=k.k fd;k tk ldsA mnkgj.kkFkZ] MkWDVj ds fy;s chekjh Bhd irk yxkus] rFkk fpfdRlk djus ds fy, 'kjhj
ds rkieku] ukMh-LQqj.k (pulse beat) rFkk jDr pki (blood pressure) ds fopj.k os lead vR;Ur lgk;d gksrs
gSaA vkS|ksfxd ekiksa dk fdLe fu;U=k.k dh fofHké lkaf[kdh; fofèk;ksa esa iz;ksx gksrk gSA vk£Fkd o lkekftd {ks=k
esa vk; ;k lEifÙk ds forj.k dh vlekurkvksa dk eki vkSj rqyukRed vè;;u ds fy, vifdj.k ds fofHké eki
cgqr mi;ksxh fl) gksrs gSaA vFkkZr~ izR;sd {ks=k esa en-ekuksa ds ekè;e ls izkIr vkaf'kd ,d viw.kZ lwpuk dh iwfrZ
vifdj.k eki }kjk dh tkrh gSA

,d vkn'kZ eki dh fo'ks"krk;sa
(Properties of a Good Measure of Variations)

,d vkn'kZ fopj.k-eki esa fuEufyf[kr fo'ks"krk;sa gksuh pkfg;s %

1. le>us esa ljy]

2. fuèkkZj.k esa ljy]

3. Js.kh ds lHkh ewY;ksa ij vkèkkfjr]

4. fun'kZu ds ifjorZu dk U;wure izHkko]

5. Li"V o fLFkj ifjHkk"kk] rFkk

6. chtxf.kr foospu lEHkoA
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vifdj.k-ekiu dh fofHké fofèk;k¡
(Different Methods of Measuring Dispersion)

vifdj.k-ekiu dh fofHké fofèk;k¡ fuEufyf[kr gSa %

1. foLrkj (range)

2. v)Z-vUrj prqFkZd foLrkj (semi-interquartle range or quartile deviation)

3. ekè;-fopyu (mean deviation)

4. izeki fopyu (standard deviation)

5. ykWjsUt oØ (Lorenz curve)

I. foLrkj
(Range)

fdlh leadekyk ds lcls cM+s vkSj lcs NksVs eku ds varj dks mldk foLrkj (range) dgrs gSaA vifdj.k Kku djus
dh lcls ljy jhfr gSA foLrkj dh x.ku fØ;k bl izdkj gS %

1. Js.kh dk vfèkdre eku (largest value) vkSj U;wure eku (smallest value) Kkr fd;k tkrk gSA vfofPNr Js.kh
esa U;wure oxZ dh fupyh lhek dks U;wure eku vkSj vfèkdre oxZ dh mPp lhek dks vfèkdre eku ekuk tkrk
gSA

2. fuEu lw=k dk iz;ksx fd;k tkrk gS :

R = L – S

R = foLrkj (range)

L = Js.kh dk lcls cM+k ewY; (largest value)

S = Js.kh dk lcls NksVk ewY; (smallest value)

foLrkj xq.kd (Coefficient of Range) : foLrkj ds lkis{k eki (relative pressure) dks foLrkj xq.kd (coefficient of

range) dgrs gSaA rqyukRed vè;;u ds fy;s foLrkj xq.kd fudkyuk iM+rk gSA bldh x.kuk fuEu lw=k }kjk dh tkrh
gSA

Coeff. of range =
L S

L S

ï

ï

mnkgj.k 1 % ,d dEiuh ds 'ks;jksa ds ewY; (price of share) lkseokj ls 'kfuokj rd bl izdkj Fks %

fnu ewY; ¼:. esa½ fnu ewY; ¼:. esa½

lkseokj 200 c̀gLifrokj 160

eaxyokj 210 'kqØokj 220

cqèkokj 208 'kfuokj 250

bu leadksa ls foLrkj o foLrkj-xq.kd Kkr dhft;sA

gy % Range = L – S; L = 250; S = 160

\ Range = 250 – 160 vFkkZr 90 :.

Coeff. of range =
L S

L S

ï

ï
 = 

250 160

250 160

ï

ï
 = 

90

410
= 0.22
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mnkjg.k 2 % fuEu leadksa ls foLrkj xq.kd Kkr dhft;s %

fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

20—29 8 50—59 7

30—39 12 60—69 3

40—49 20

gy % loZizFke( lekos'kh oxkZUrjksa dks viothZ oxkZUrjksa esa cnfy;sA mDr mnkgj.k esa U;wure lhek 19.5 rFkk vfèkdre
lhek 69.5 gSA

Coeff. of range =
L S

L S

ï

ï
 = 

69 5 19 5

69 5 19 5

. .

. .

ï

ï
 = 0.562

mnkgj.k 3 % fuEu lwpuk ls U;wure ewY; Kkr dhft;s %

vfèkdre ewY; = 120; foLrkj-xq.kd = 0.5

gy % Coeff. of range =
L S

L S

ï

ï

0.5 =
120 S

120 S

ï

ï

0.5 (120 + S) = 120 – S

;k 60 + 0.5 S = 120 – S

1.5 S =  120 – 60 = 60;

S =
60

1 5.
 = 40 vFkkZr U;wure ewY; = 40

foLrkj ds xq.k o nks"k
(Merits and Demerits of Range)

xq.k (Merits)

vifdj.k ekiu dh fofHké jhfr;ksa esa ls foLrkj dk le>uk rFkk fuèkkZj.k lcls lqxe gSA x.ku-fØ;k ljy gksus ds
dkj.k foLrkj dk ewY; Kkr djus esa cgqr de le; yxrk gSA

nks"k (Demerits)

1. foLrkj Js.kh ds lHkh en-ewY;ksa ij vkèkkfjr ugha gksrsA vfèkdre o U;wurd ewY;ksa ds chp ds enksa esa gksus okys
ifjorZuksa dk foLrkj ij dksbZ izHkko ugha iM+rkA

2. foLrkj ewY; ls leadekyk dh cukoV ;k pje~ ewY;ksa ds eè;-ewY;ksa ds QSyko ;k fc[kjko dk irk ugha pyrkA
nks laed Js.kh dk foLrkj leku gksus ij Hkh mudh cukoV esa cgqr varj gks ldrk gSA

fuEu mnkgj.k ls ;g ckr Li"V gks tk;sxh %

Js.kh ^d* 6, 46, 46, 46, 46, 46, 46, 46

Js.kh ^[k* 6, 6, 6, 6, 46, 46, 46, 46

Js.kh ^x* 6, 10, 15, 25, 30, 32, 40, 46
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rhuksa Jsf.k;ksa esa foLrkj-ewY; leku gS vFkkZr (46 – 6) ;k 40 gSA ysfdu bldk vFkZ ;g ugha gS fd rhuksa Jsf.k;k¡ ,d
leku gSA

3. foorZeq[kh vkòfÙk forj.kksa (open-end frequency distributions) esa foLrkj dk ewY; Kkr ugha fd;k tk ldrkA

foLrkj ds izeq[k iz;ksx
(Main Uses of Range)

fuEu ifjfLFkfr;ksa esa foLrkj vR;Ur ykHkizn gS %

1. lkaf[;dh; xq.k fu;U=k.k (Statistical Quality Control) : lkaf[;dh; xq.k fu;a=k.k dh fofHké jhfr;ksa esa foLrkj dk
cgqr vfèkd iz;ksx gksrk gSA

2. ekSle dk iwoZuweku (Weather Forecasting) % U;wure rFkk vfèkdre rkieku esa varj fudkyrs le; foLrkj dk
iz;ksx fd;k tkrk gSA

3. oLrqvksa ds LVkWd vkSj 'ks;j (Stocks and Shares) ds ewY;ksa esa ifjorZu dk vè;;u djus ds fy, foLrkj dk iz;ksx
gksrk gSA mnkgj.kkFkZ ;fn 1990 esa 10 xzke lksus dh U;wure dher 3000 :. rFkk vfèkdre dher 3259 :. Fkh
rks blls foLrkj dk irk yxrk gS vFkkZr (3250 – 3000) = 250 :.A lekpkj-i=kksa esa LVkWd o 'ks;j dh U;wure
o vfèkdre dhersa nh tkrh gSaA ftlls cgqr ykHkizn lwpuk feyrh gSA

II. prqFkZd fopyu
(Quartile Deviation)

fdlh Hkh Js.kh ds r̀rh; o izFke prqFkZdksa ds vkèks dks prqFkZd -fopyu (Quartile Deviation), v)Z ;k varj-prqFkZd
foLrkj (Semi-inter Quartile Range) dgrs gSaA prqFkZd-fopyu Kkr djus ds fy;s fuEu lw=k dk iz;ksx fd;k tkrk
gS %

Q.D. =
Q Q

2
3 1ï

Q.D. = prqFkZd fopyu (Quartile deviation)

Q1 =  izFke prqFkZd (First quartile)

Q3 =  r̀rh; prqFkZ (Third quartile)

prqFkZd-fopyu xq.kd
(Coefficient of Quartile Deviation)

prqFkZd-fopyu vifdj.k dk fujis{k eki gSA bldk lkis{k eki prqFkZd-fopyu xq.kd dgykrk gSA bls Kkr djus
ds fy;s prqFkZd-fopyu ds fujis{k eki dks nksuksa prqFkZdksa ds ekè; ls Hkkx ns fn;k tkrk gSA lw=k ds :i esa %

Coeff. of Q.D. =

Q Q

2
Q Q

2

Q Q

Q Q

3 1

3 1

3 1

3 1

ï

ï
ï

ï

ï

prqFkZd-fopyu rFkk prqFkZd xq.kd dk ewY; Kkr djus ds fy;s izFke prqFkZd rFkk r̀rh; prqFkZd dk ewY; Kkr
djuk iM+rk gS] fQj mi;qDr lw=kksa dk iz;ksx gksrk gSA

mnkgj.k 4 % fuEu leadksa ls prqFkZd-fopyu xq.kd Kkr dhft;s %
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9 deZpkfj;ksa dk osru ¼:. esa½

170,     82,     110,     100,     150,     120,     200,     116,     250

gy % Coeff. of range =
Q Q

Q Q
3 1

3 1

ï

ï

vFkkZr Q1 vkSj Q3 dk ewY; fudkyus ls prqFkZd-fopyu xq.kd dh x.kuk dh tk ldrh gSA Q1 vkSj Q3 dk ewY;
Kkr djus  ds fy;s loZizFke leadksa dks vkjksgh

osru vkjksgh Øe esa vuqfofU;flr

82 150

100 170

110 200

116 250

120

Q1 = Size of 
N 1

4

ï
th item = 

9 1

4

ï

= 2.5th item

Size of 2.5th item =

2nd item + 3rd item

2

 = 
100 110

2

ï

= 105

Q3 = Size of 3 

N 1

4

ïF
HG
I
KJ

th item = 

3 10

4

ï

= 7.5th item

Size of 7.5 item =

7th item + 8th item

2

 = 
170 200

2

ï

= 185

Q3 = 185; Q1 = 105

Coeff. of Q.D. =

185 105

185 105

ï

ï

 = 
80

290
 = 0.276

mnkgj.k % fuEu leadksa ls prqFkZd-fopyu (Quarti Deviation) rFkk prqFkZd-fopyu xq.kd (Coefficient of Quarti

Deviation) Kkr dhft;s %

Å¡pkbZ ¼bapksa esa½ fo|k£Fk;ksa dh la[;k Å¡pkbZ ¼bapksa esa½ fo|k£Fk;ksa dh la[;k

58 15 63 22

59 20 64 20

60 32 65 10

61 35 66 8

62 33
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gy % prqFkZd-fopyu dk ifjx.ku

Å¡pkbZ vkòfÙk lap;h vkòfÙk Å¡pkbZ vkòfÙk lap;h vkòfÙk

¼bapksa esa½ f c.f. ¼bapksa esa½ f c.f.

58 15 15 63 22 157

59 20 35 64 20 177

60 32 67 65 10 187

61 35 102 66 8 195

62 33 135

Q.D. =
Q Q

2
3 1ï

Q1 = Size of = 

N 1

4

ï

 th item 

195 1

4

ï

 = 49th item

Size of 49th item = 60; vFkkZr~ Q1 = 60

Q3 = Size of 3 

N 1

4

ïF
HG
I
KJ

th item 

3 196

4

ï

 = 147th item

Size of 147th item = 63, vFkkZr Q3 = 63

\ Q.D. =

63 60

2

ï
 = 1.5

Coeff. of Q.D. = 888 = 

Q Q

Q Q
3 1

3 1

ï

ï  = 
63 60

63 60

ï

ï
 = 

3

123
 = 0.024

mnkgj.k 6 % fuEu leadksa ls prqFkZd-fopyu (Quarti Deviation) rFkk prqFkZd fopyu xq.kkad (Coefficient of

Mean Deviation) Kkr dhft;s %

pj-ewY; vkòfÙk pj-ewY; vkòfÙk

4 — 8 6 24 — 28 12

8 — 12 10 28 — 32 10

12 — 16 18 32 — 36 6

20 — 24 30 36 — 40 2

20 — 24 15

gy % prqFkZd fopyu rFkk prqFkZd-fopyu xq.kkad dk fuèkkZj.k

pj-ewY; vkòfÙk lap;h vkòfÙk pj-ewY; vkòfÙk la;;h vkòfÙk

4 — 8 6 6 24 — 28 12 91

8 — 12 10 16 28 — 32 10 101

12 — 16 18 34 32 — 36 6 107

20 — 24 30 64 36 — 40 2 109

20 — 24 15 79
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Q.D. =
Q Q

2
3 1ï

Q1 = Size of 

N

4

th item

=
109

4

= 27.25th item

vFkkZr~ Q1 12 – 16 oxZ esa fLFkr gS %

Q1 = L + 

N

4
ï c f

f

. .
 × i

L = 12; 
N

4
 = 27.25; c.f. = 16; f = 18; i = 4

\ Q1 = 12 + 
27 25 16

18

. ï
  × 4

= 12 + 2.5

= 14.5

Q3 = Size of 

3N

4

th item – 
3 109

4

ï

= 81.75th item

Q3 = 24 – 28 oxZ esa fLFkr gSA

Q3 = L + 

3

4

N
ï c f

f

. .

 × i

L = 24; 
3N

4
 = 81.75; c.f. = 79; f = 12; i = 4

Q3 = 24 + 
81 75 79

12

. ï
 × 4

= 24 + 

11

12

 = 24.917

\ Q.D. =
24 917 14 5

2

. .ï

=

10 417

2

.

= 5.208

Coeff. of Q.D. =

Q Q

Q Q
3 1

3 1

ï

ï

 = 
24 917 14 5

24 917 14 5

. .

. .

ï

ï
 = 

10 417

39 415

.

.

= 0.264
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mnkjg.k 7 % fuEufyf[kr vk¡dM+ksa esa prqFkZd fopyu ds xq.kk¡d dh x.kuk dhft;s %

vad Nk=k la[;k

20 ls de 8

40 ls de 20

60 ls de 50

80 ls de 60

100 ls de 80

gy % prqFkZd fopyu rFkk fopj.k xq.kkad dk ifjxeu

vad m.p. Nk=k la[;k (m – 50)/20

m f d fd fd2 c.f.

0 — 20 10 8 – 2 – 16 32 8

20 — 40 30 12 – 1 – 12 12 20

40 — 60 50 30 0 0 0 0

60 — 80 70 20 +1 +20 20 70

80 — 100 90 10 +2 +20 40 80

N = 80 Sfd = 12 Sfd2 = 104

fopj.k xq.kkad (Coeff. of Variation) =
ï

X
 × 100

XX = A + 
ï fd

N
 × i

= 50 + 
12

80
 × 20

= 50 + 3 = 53

s =
ï ïfd fd2 2

N N
ï
F
HG
I
KJ  × i

=
104 12

2

80 80
ï
F
HG
I
KJ × 20

= 1 3 0 0225. .ï  × 20

= 1.13 × 20 = 22.6

prqFkZd fopyu xq.kkad (Coeff. of Q.D.) =
Q Q

Q Q
3 1

3 1

ï

ï

Q1 = Size of 
N

4
nth item
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=
80

4
 = 20th item

Q1   20 – 40 oxZ esa fLFkr gSA

Q1 = L + 

N

4
ï c f

f

. .
 × i

L = 20; 
N

4
 = 20; c.f. = 8, f = 12; i = 20

Q1 = 20 + 
20 8

12

ï
 × 20

= 20  + 20

= 40

Q3 = Size of 

3N

4

th item

=
3 80

4

ï
 = 60th item

Q3  60 – 80 oxZ esa fLFkr gSA

Q3 = L +  3

4

N
ï c f

f

. .
 × i

L = 60;   
3N

4
 = 60; c.f. = 50; f = 20; i = 20

Q3 = 60 + 
60 50

20

ï
 × 20

= 70

Coeff. of Q.D. =

Q Q

Q Q
3 1

3 1

ï

ï

=
70 40

70 40

ï

ï

=
30

110
 = 0.273

prqFkZd-fopyu ds xq.k o nks"k
(Merits and Demerits of Quartile Deviation)

xq.k (Merits)

1. prqFkZd-fopyu dk le>uk o fuèkkZj.k djuk ljy gSA

2. vifdj.k ds bl eki ij pje ewY;ksa dk cgqr de izHkko iM+rk gSA
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3. tgk¡ Js.kh ds eè; Hkkx dk gh vè;;u djuk gks ogka bl eki dk iz;ksx gksrk gSA

nks"k (Demerits)

1. prqFkZd-fopyu Js.kh ds lHkh ewY;ksa ij vkèkkfjr ugha gSA

2. bldk chpxf.krh; foospuk lEHko ugha gSA

3. fun'kZu-ifjorZu dk bl ij cgqr izHkko iM+rk gSA

4. blls leadekyk dh cukoV dk Bhd irk ugha pyrk gSA ;fn nks Jsf.k;ksa esa prqFkZd leku gS rks prqFkZd-fopyu
Hkh cjkcj gksxh tcfd nksuksa esa ewY;ksa dk fc[kjko ;k Js.kh dh jpuk fHké gks ldrh gSA

bu nks"kksa ds dkj.k prqFkZd-fopyu dk lkaf[;dh esa cgqr de iz;ksx gksrk gSA

III. ek/; fopyu ;k vkSlr fopyu
(Mean Deviation on Average Deviation)

lead Js.kh ds fdlh lkaf[;dh; ekè; ¼eè;d] eè;dk rFkk Hkwf;"Bd½ ls fudkys x;s fofHké ewY;ksa dk lekUrj ekè;]
mldk ekè;-fopyu (mean deviation) dgykrk gSA ;g ,d ,slk ewY; gS tks fdlh Js.kh ds ekè; ls fofHké ewY;ksa ds
vkSlr fopyu dks izdV djrk gSA ekè; fopyu ftruk vfèkd gksrk gS] inekyk esa vifdj.k ;k QSyko mruk gh vfèkd
gksrk gSA

ekè;-fopyu Kkr djus esa fuEu rF;ksa dks è;ku esa j[kk tkrk gS %

1. ekè; dk pquko (Selection of Appropriate Average) : ekè;-fopyu Hkwf;"Bd] eè;dk ,oa eè;d fdlh ls Hkh
fudkyk tk ldrk gS ijUrq eè;dk dks izèkkurk nh tkuh pkfg, D;ksafd blls fudkys x;s fopyuksa dk iz;ksx lcls
de gksrk gSA O;ogkj esa ekè; fopyu fudkyus ds fy;s eè;d dk Hkh iz;ksx gksrk gSA Hkwf;"Bd dk iz;ksx ;FkklEHko
ugha djuk pkfg;s D;ksafd ;g cgqr vfuf'pr gksrk gSA ;fn iz'u esa Li"V :i ls ;g funsZ'k ugha fn;k gS fdl
ekè; ls ekè;-fopyu fudkyk gS rks eè;dk ls gh fopyu fudkyus pkfg;saA

2. chtxf.kr fpUgksa dh mis{kk (Ignoring Algebric Signs) : ekè; ds pquko ds i'pkr izR;sd ewY; dk ekè; ls fopyu
fudky ysrs gSaA ekè;-fopyu fudkyrs le $ rFkk – fpUgksa dks NksM+ fn;k tkrk gS vFkkZr~ _.kkRed fopyuksa
(negative deviation) dks Hkh èkukRed (positive) eku ysrs gSaA mnkgj.kkFkZ] ;fn 20 esa ls 25 ?kVk;saxs rks – 5 ds
LFkku ij 5 fy[ksaxsA tc fopyu + rFkk – dks NksM+dj fy[ks tkrs gSa rks mlds ;ksx dks lhèkh js[kkvksa ds chp bl
izdkj fy[krs gSa S | D | bldk vFkZ gS fd fopyuksa dk ;ksx djrs le + ;k – dk è;ku ugha j[kk x;k gSA

3. fopyuksa dk ekè; (Averge of Deviations) : fopyuksa ds ;ksx dh enksa dh la[;k ls Hkkx nsdj tks ewY; vkrk
gSa mls ekè;-fopyu dgrs gSaA fofPNé ,oa vfofPNé vkòfÙk Jsf.k;ksa ls fopyuksa esa vkòfr;ksa dks xq.kk nsdj ;ksx
fudkyk tkrk gS vkSj vkòfÙk ds ;ksx ls Hkkx fn;k tkrk gSA

4. ekè;-fopyu xq.kkad (Coefficeint of Mean Deviation) : rqyukRed vè;;u ds fy, ekè;-fopyu dk lkis{k eki
fudkyk tkrk gS ftls ekè;-fopyu dk xq.kd dgrs gSaA blds fy, ekè; fopyu ds fujis{k eki ls ml ekè;
ds fopyuksa ds dqy ;ksx dks Hkkx fn;k tkrk gS ftlls fopyu fudkys x;k gSaa vFkkZr~

(d) Coeff. of mean deviation from median or median coefficient of dispersion = 
Mean deviation

Median

([k) Coeff. of mean deviation from mean or mean coefficient of dispersion = 
Mean deviation

Median
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O;fDrxr Js.kh esa ekè; fopyu dk fuèkkZj.k
(Computing Mean Deviation in Individual Series)

fuEu lw=k }kjk O;fDrxe Js.kh esa ekè;-fopyu dk fuèkkZj.k fd;k tkrk gS %

M.D. =
ï |D|

N

| D | = (ekè; fopyu) eè;d dk eè;dk ls fopyu (+ ;k – fpUg dks NksM+rs gq,)A | D | = Deviation from mean

or median ignoring signs)A

fofèk %

1. ml ekè; dk ifjx.ku fd;k tkrk gS ftlls ekè; fopyu fudkyuk gS - vfèkdrj eè;dk dk iz;ksx fd;k tkrk
gSA

2. + vkSj – fpUgksa dks NksM+rs gq, eè;dk ;k vU; ekè; ls fofHkUu ewY;ksa ds fopyu fudkys tkrs gSaA

3. bu fopyuksa dk tksM+ (S | D |) izkIr fd;k tkrk gSA

4. fopyuksa ds ;ksx dks enksa dh la[;k ls Hkkx nsrs gSA izkIr HkkxQy ekè; fopyu gksrk gSA

ekè; fopyu xq.kd fudkyus ds fy, ekè; fopyu dks lacafèkr ekè; ls Hkkx ns fn;k tkrk gSA

mnkgj.k 8 % 10 nqdkuksa ij fdlh ,d izdkj ds jsfM;ks dh dher bl izdkj gSa %

dher :. esaA

210,    220,    225,    225,    225,    235,    240,    250,    270,    280

ekè;-fopyu rFkk ekè;-fopyu xq.kd Kkr dhft;sA

gy % ekè;-fopyu dk ifjx.ku

X 230 ls fopyu
| D |

210 20

220 10

225 5

225 5

225 5

235 5

240 10

250 20

270 40

280 50

N = 10 ΣΣΣΣΣ | D | = 170

M.D. =
ï |D|

N

M = size of 
N 1

2

ï
th item
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=

10 1

2

ï

 = 5.5th item

=

5th item +  6th item

2

 = 
225 235

2

ï
 = 230

M.D. =

170

10

 = 17

Coeff. of M.D. =
M.D.

Median
 = 

17

230
 = 0.074

fofPNé Js.kh esa eè; fopyu dk ifjx.ku
(Calculating Mean Deviation in Discrete Series)

fofPNé Js.kh esa fuEu lw=k }kjk ekè;-fopyu Kkr fd;k tkrk gSA

ekè; fopyu =
ï f |D|

N

fofèk %

1. ftl ekè; ls ekè;-fopyu fudkyuk gS mldk fuèkkZj.k fd;k tkrk gS vFkkZr~ eè;d] eè;dk] Hkwf;"Bd vkfnA

2. izR;sd pj-ewY; dk ml ekè; ls fopyu fy;k tkrk gS vFkkZr~ | D | Kkr fd;k tkrk gSA

3. fopyuksa dks vkòfÙk;ksa ls xq.kk djds tksM+ fudkyk tkrk gS] vFkkZr Sf | D | Kkr djrs gSaA

4. Sf | D | dks vkòfÙk ds ;ksx ls Hkkx nsrs gSaA izkIr HkkxQy ekè; -fopyu dgykrk gSA

ekè;-fopyu xq.kd fudkyus ds fy,] fujis{k eki dks ml ekè; ls Hkkx ns fn;k tkrk gS ftlls fopyu Kkr
fd;s x;s gSaA

mnkgj.k 9 % fuEu leadksa ls ekè; fopyu rFkk ekè;-fopyu xq.kkad dk ifjx.kuk dhft, %

X : 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5

f : 2 3 5 6 6 3 6 4 14

gy % ekè;-fopyu dk eè;dk ls ifjx.ku

X f c.f. | X – 7.5 | f | D |

| D |

2.5 2 2 5 10

3.5 3 5 4 12

4.5 5 10 3 15

5.5 6 16 2 12

6.5 6 22 1 6

7.5 4 26 0 0

8.5 6 32 1 6

9.5 4 36 2 8

10.5 14 50 3 42

N = 50 **f | D | = 111
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Med = Size of
N 1

2

ï
th item = 

50 1

2

ï

 = 25.5th item

vFkkZr eè;dk ewY; 7.5 gSA

ekè;-fopyu (Mean Deviation) = 

ï f |D|

N

 = 
111

50
 = 2.22

ekè;-fopyu xq.kkad (Coefficeint of M.D.) = 
M.D.

Median
 = 

2.22

7.5
 = 0.296

mnkgj.k 9 % fuEu vkòfÙk -forj.k ls lekUrj ekè; rFkk (lekUrj ekè; lkis{k) ekè;-fopyu Kkr dhft, %

X : 2 4 6 8 10

vkòfÙk : 1 4 6 4 1

gy % lkekUrj ekè; rFkk ekè;-fopyu dk fuèkkZj.k

X f f.X (X – 6) f | D |

| D |

2 1 2 4 4

4 4 16 2 8

6 6 36 0 0

8 4 32 2 8

10 1 10 4 4

N = 16 SfX = 96 Sf | D | = 24

X =
ï f X

N
 = 

96

16
 = 6

M.D. =
ï f | |D

N
 = 

24

16
  = 1.5

vfofPNé Js.kh esa ekè;-fopyu dk ifjx.ku
(Calculating Mean Deviation in Continuous Series)

vfofPNé Js.kh esa nks jhfr;ksa }kjk ekè;-fopyu Kkr fd;k tk ldrk gS %

1. izR;{k (Direct method), rFkk

2. y?kq jhfr (Short-cut method)A

izR;{k jhfr (Direct Method) % izR;{k jhfr }kjk ekè; fopyu fudkyrs le; izR;sd oxZ ds eè;-fcUnq Kkr fd;s tkrs
gSaA eè;-fcUnq fudkyrs gh v[kf.Mr Js.kh [kf.Mr Js.kh esa cny tkrh gS vkSj 'ks"k lHkh fØ;k;sa iwoZor~ jgrh gSa ekè;-

fopyu ds fuèkkZj.k ds fy;s fuEu lw=k dk iz;ksx djrs gSa %

M.D. = 
ï f | |D

N

| D | = ekè;-fcUnqvksa dk eè;d ls fopyu (+ ;k – fpUg NksM+dj)

(Deviation of midpoints from median, ignoring signs)
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fuEu mnkgj.k }kjk ;k jhfr Li"V gks tk;sxh %

;fn ge dksbZ mHk;fu"B xq.kkad (common factor) ysrs gSa rks lw=k bl izdkj gksxk %

M.D. =
ï f | |D

N
 × i

mnkgj.k 10 % fuEufyf[kr leadksa dk eè;dk dh lgk;rk ls ekè;-fopyu xq.kkad Kkr dhft;s %

vad fo|k£Fk;ksa dh la[;k vad fo|k£Fk;ksa dh la[;k

10 — 20 2 50 — 60 25

20 — 30 6 60 — 70 20

30 — 40 12 70 — 80 10

40 — 50 18 80 — 90 7

gy % ekè;-fopyu xq.kkad dk ifjx.ku

vad m f c.f.                           | m – 54.8| / 10

| D | f | D |

10 — 20 15 2 2 3.98 7.96

20 — 30 25 6 8 2.98 17.88

30 — 40 35 12 20 1.98 23.76

40 — 50 45 18 38 0.98 17.64

50 — 60 55 25 63 0.02 0.50

60 — 70 65 20 83 1.02 20.40

70 — 80 75 10 93 2.02 20.20

80 — 90 85 7 100 3.02 21.14

N = 100 Sf | D | = 129.48

Med. = Size of 
N

2
th item = 

100

2
 = 50th item

eè;dk 50 — 60 oxZ esa fLFkr gSA

Med. = L = 

N

2
ï c f

f

. .
 × i

L = 50, 
N

2
 = 50, c.f. = 38, f = 25, i = 10

Med. = 50 + 
50 38

25

ï
 × 10

= 50 + 4.8 = 54.8

M.D. =

ï f | |D

N

 × i
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=
129 48

100

.
 × 10 = 12.948

Coeff. of M.D. =
M.D.

Median

=
12.948

54.8
 = 0.236

y?kq jhfr (short-cut Method) : ekè; fopyu fudkyrs le; tc eè; ;k eè;dk ewY; va'kksa esa vk;s rks x.ku-fØ;k
dks ljy cukus ds fy, y?kq jhfr dk iz;ksx mfpr jgrk gSA lw=k bl izdkj gS %

M.D. (from Median) =
ï ï ï ïf f f fma mb a aï ï ïb g Med.

N

M.D. (from Mean) =
ï ï ï ïf f f fma mb a aï ï ïb g X

N

Sfma rFkk Sfma = ekè;-ewY; ls vfèkd ,oad de ewY; okys eè; fcUnqvksa vkSj rRlacaèkh vkòfr;ksa ds xq.kuQy ds ;ksx
(Total of products of midpoint and frequencies corresponding to mid-points above and below the average value

respectively).

Sfa and Sfb = ekè;-ewY; ls vfèkd o de eè;-fcUnqvksa ls lacafèkr vkòfr;ksa ds ;ksx (Total of frequencies pertaining

to mid-points above and below the average value).

fofèk %

1. og ekè; (ekè;d@eè;dk) fudkyrs gSa ftlls ekè;-fopyu fudkyuk gksrk gSA

2. eè;-fcUnq (m) vkSj lacafèkr vkòfÙk ( f ) dks xq.kk djrs gSaA

3. visf{kr ekè; ls vfèkd ewY;ksa o mudh vkòfÙk;ksa ds xq.kuQyksa dk ;ksx izkIr djrs gSa vFkkZr Sfma Kkr djrs gSaA

4. visf{kr ekè; ls de ewY;ksa rFkk mudh vkòfÙk;ksa ds xq.kuQyksa dk ;ksx izkIr djrs gSa vFkkZr Sfmb Kkr djrs gSaA

5. visf{kr ekè; ds cjkcj ds ewY; dks NksM+ nsrs gSaA

6. ekè;-ewY; ls vfèkd vkòfÙk;ksa dk ;ksx fudky ysrs gSa vFkkZr Sfa Kkr djrs gSaaA

7. ekè;-ewY; ls de vkòfÙk;ksa dk ;ksx fudky ysrs gSa vFkkZr Sfb Kkr gksrs gSaA

mnkgj.k 12 % mnkgj.k 10 ds leadksa ls y?kq jhfr dk iz;ksx djds ekè;-fopj.k Kkr dhft;s %

gy % M.D. =
ï ï ï ïf f f fma mb a aï ï ïb g Median

N

Sf
ma

 = 619; Sf
mb

 = 274; Sf
a
 = 62; Sf

b
 = 38; Med. = 9; N = 100

M.D. =
619 274 62 38 9

100

ï ï ï ïb g

=

345 216

100

ï

=

129

100

 = 1.29

blls Li"V gS fd nksuksa fofèk;ksa }kjk mÙkj ,d gh tk;sxkA
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mnkgj.k 12 % fuEufyf[kr leadksa ls eè;dk }kjk fopyu Kkr dhft, %

mez o"kks± esa O;fDr;ksa dh la[;k mez o"kks± esa O;fDr;ksa dh la[;k

10 — 20 15 50 — 60 15

20 —30 16 60 — 70 11

30 — 40 16 70 — 80 9

40 — 50 20

gy % eè;dk ls ekè; fopyu dk ifjx.ku

mez eè; fcUnq (m) f c.f. | m – 42.5 | f | D |

| D |

10 — 20 15 15 15 27.5 412.5

20 — 30 25 14 29 17.5 245.0

30 — 40 35 16 45 7.5 120.0

40 — 50 45 20 95 2.5 50.0

50 — 60 55 15 80 12.5 187.5

60 — 70 65 11 91 22.5 247.5

70 — 80 75 9 100 32.5 292.5

N = 100 Sf | D | = 1555

Med. = Size of 
N

2
th item

= 50th item

eè;dk = 40 – 50 oxZ esa fLFkr gSA

M = L + 

N

2
ï c f

f

. .

L = 40, 
N

2
 = 50, c.f. = 45, f = 20, i = 10

Med. = 40 + 
50 45

20

ï
 × 10

=  40 + 2.5

= 42.5

M.D. =

ï f | |D

N

=
1555

100

= 1.555
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mnkg.k 14 % mnkgj.k 10 ls y?kq jhfr }kjk eè; fopyu xq.kkad Kkr dhft, %

         ekè; fopyu xq.kkad dk y?kqjhfr }kjk ifjx.ku

m f fm

15 2 39 (b)

25 6 150 Sfb = 38 eè;dk

35 12 420 Sfmb = 1410 oxZ ls

45 18 810 uhps

55 25 1375 (a)

65 20 1300 Sfa = 62 eè;dk

75 10 750 Sfmb = 4020 oxZ

85 7 895 ds Åij

M.D. =
ï ï ï ïf f f fma mb a aï ï ïb g Median

N

=
4020 1410 62 38 54 8

100

ï ï ïb g .

=
2610 24 54 8

100

ï ï .b g

=

2610 1315 2

100

ï .

=
1294 8

100

.

= 12.498

Coeff. of M.D. =

M.D.

Median

=
12.948

54.8
 = 0.236

bl fofèk }kjk x.ku fØ;k cgqr ljy gks tkrh gS vkSj mÙkj Hkh ogh vkrk gS tks izR;{k jhfr }kjk izkIr gksrk gSA tgk¡
lkekUrj ekè; ;k eè;dk va'kksa esa vk;s ogk¡ y?kqjhfr dk iz;ksx djuk pkfg,A

eè;-fopyu ds xq.k o nks"k
(Merits and Demerits of Mean Deviation)

xq.k (Merits)

1. ekè;-fopyu Js.kh ds lHkh ewY;ksa ij vkèkkfjr gSA

2. bldk le>uk o fuèkkZj.k izeki fopyu dh vis{kk cgqr ljy gSA

3. bl fopyu ij pje (extreme) enksa dk de izHkko iM+rk gSA
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4. bldh x.kuk fdlh Hkh ekè; ls vFkkZr~ eè;d] eè;dk o Hkwf;"Bd ls gks ldrh gS] ysfdu eè;dk dk iz;ksx vU;
ekè;ksa ls Js"B gSA

nks"k (Demerits)

1. ekè;-fopyu dk lcls cM+k nks"k ;g gS fd fopyu fudkyrs le; chtxf.kr fpUg + vkSj – dks NksM+ fn;k tkrk
gS vFkkZr~ lc fopyuksa dks èkukRed ekuk tkrk gSA fpUgksa dk ifjR;kx dj nsus ls ;g eki xf.krh; ǹf"Vdks.k ls
v'kq) ,oa voSKkfud gks tkrk gS rFkk bldk mPp Lrjh; iz;ksx ugha jgrkA

2. bldk chtxf.krh; foospu lEHko ughaA

3. ekè;-fopyu vfèkd fo'oluh; ugha gS D;kasfd Hkwf;"Bd ds vfuf'pr gksus ds dkj.k mlls fopyu fudkyuk gh
vuqi;qDr gS tcfd pje lhekvksa ls vfèkd izHkkfor gks ldrk gSA

mijksDr nks"kksa ds dkj.k lkaf[;dh esa bldk iz;ksx cgqr de gksrk gSA

IV. izeki fopyu
(Standard Deviation)

vifdj.k ls ekiksa esa izeki fopyu dk lkaf[;dh esa iz;ksx vfèkd gksrk gSA izeki fopyu vifdj.k ekiu dh fofHké
fofèk;ksa ds nks"kksa dks nwj djrk gSA foLrkj Js.kh ds U;wure rFkk vfèkdre ekuksa ij vkèkkfjr gS — nks ewY;ksa ds vfrfjDr
viewY;ksa dk bl ij dksbZ izHkko ugha iM+rkA prqFkZd fopyu esa Js.kh dss vkèks ewY;ksa dks NksM+ fn;k tkrk gSA ekè; fopyu
esa lHkh ewY;ksa dk iz;ksx gksrk gS] ysfdu ;g jhfr xf.krh; ǹf"V ls v'kq) gS D;ksafd blesa lHkh fopyuksa dks èkukRed
eku fy;k tkrk gSA izeki fopyu Js.kh ds lHkh ewY;ksa ij vkèkkfjr gSA blds fuèkkZj.k esa rFkk — fpUgksa dks NksM+k ugha
tkrkA blds vfrfjDr fopyu lnSo lekUrj ekè; ls gh fy;s tkrs gS D;ksafd ogh dsUnzh; izòfÙk dk loZJs"B eki gSA

ifjHkk"kk % fdlh Js.kh ds lekUrj ekè; ls fudkys x;s mlds fofHké en-ewY;ksa ds fopyuksa ds oxks± dk ekè; oxZewy
ml Js.kh dk izeki fopyu dgykrk gSA izeki-fopyu dks f}rh; ?kkr dk vifdj.k (second moment of dispersion)

;k ewy eè;d oxZ fopyu (root mean square deviation) Hkh dgrs gSaA

O;fDrxr Js.kh esa izeki fopyu dk fuèkkZj.k
(Calculating Standard Deviation in Individual Series)

O;fDrxr Js.kh esa izeki fopyu Kkr djus dh fuEu nks jhfr;k¡ gSaA

1. izR;{k jhfr (direct method); rFkk

2. y?kq jhfr (short-cut method)

izR;{k jhfr % izR;{k jhfr }kjk izeki fopyu Kkr djus esa fuEu lw=k dk iz;ksx gksrk gS %

s+ =
ï x2

N

s = izeki fopyu (standard deviation)

x = (X – X) vFkkZr~ enksa dk eè;d ls fopyu

N = enksa dh la[;k

bl jhfr dk iz;ksx ogha djuk pkfg;s tgk¡ eè;d dk ewY; iw.kk±d esa vkrk gS vU;Fkk x.ku fØ;k tfVy gks tk;sxhA
mnkgj.kkFkZ] ;fn fdlh Js.kh esa eè;d dk eè; 50 gS rks fopyu vkSj fopyuksa ds oxZ fudkyus esa vfèkd dfBukbZ
ugha gksxhA ysfdu ;fn eè;d ewY; 50.346 gS rks foospu ysus ij rFkk fopyuksa ds oxZ fudkyus esa cgqr dfBukbZ gksxhA
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,slh fLFkfr esa eè;d dk milknu djuk vFkkZr 50 ekudj mi;qZDr lw=k dk iz;ksx okaNuh; ugha gSA tgk¡ eè;d ewY;
iw.kk±d eas ugha gksrk ogk¡ y?kq jhfr dk iz;ksx djuk pkfg;sA

fofèk %

1. loZizFke] Js.kh dk lekUrj ekè; Kkr dhft;sA

2. Js.kh ds izR;sd ewY; esa ls lekUrj ekè; ?kVkb;s vkSj fopyuksa dks izn£'kr dhft;sA

3. fopyuksa ds oxks± dk ;ksx Sx2 Kkr dhft;sA

4. bl izdkj izkIr oxZ ds tksM+ dks enksa dh la[;k ls Hkkx nhft;sA

5. izkIr ewY; dk oxZewy fudkfy;sA ;gh izeki fopyu gSA

mnkgj.k 15 % fuEu leadksa ls izeki fopyu Kkr dhft;s %

nl O;fDr;ksa dh ekfld etnwjh ¼:. esa½

480       485       600       610       582       597       593       495       588       540

gy % izeki fopyu dk ifjx.ku

etnwjh ¼:. eas½ (X – X)

X  = 557

X x x2

480 – 77 5929

485 – 72 5184

600 + 43 1849

610 + 53 2809

582 + 25 625

597 + 40 1600

593 + 36 1396

495 – 62 3844

588 + 31 961

540 – 17 289

SX = 5570 Sx = 0 Sx2 = 24386

s =
ï x2

N

=
24386

10

= 2438 6.

= 49.382

****
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s =
ï ïd d2 2

N N
ï
F
HG
I
KJ

d = (X – A) vFkkZr~ enksa dk dfYir ekè; ls fopyuA

fofèk %

1. inekyk ds ewY;ksa esa ls fdlh ewY; dks lekUrj ekè; eku yhft;sA

2. bl dfYir ekè; Js.kh ds izR;sd ewY; dk fopyu fudkfy;sa vkSj bu fopyuksa dk ;ksx dhft;s vFkkZr Sd Kkr
dhft;sA

3. izR;sd fopyu dk oxZ fudky dj ;ksx Kkr dhft;s vFkkZr Sd2 fudkfy;sA

4. mi;qZDr lw=k dk iz;ksx dhft;sA

mnkgj.k 16 % fuEufyf[kr leadksa ls izeki fopyu Kkr dhft;s %

8 fo|k£Fk;ksa dk otu ¼IkkS.Mksa esa½

110     118     125     133     140     142     135     148

gy % izeki fopyu dk ifjx.ku

otu ¼ikS.Mksa esa½ (X – A)

A = 130

X d d2

110 – 20 400

118 – 12 144

125 – 5 25

133 + 3 9

140 + 10 100

142 + 12 144

135 + 5 25

148 + 18 324

SX = 1,051 Sd = 11 Sd2 = 1,171

eè;d iw.kk±d ugha gS] blfy;s y?kq jhfr dk iz;ksx ykHkizn gSA ;gk¡ 130 dks dfYir ekuk tkrk gSA

s =
ï ïd d2 2

N N
ï
F
HG
I
KJ

=
1171

8

11

8

2

ï
F
HG
I
KJ

= 146 375 1 89. .ï

= 144 485.

= 12.02
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fofPNé Js.kh esa izeki fopyu dk ifjx.ku
(Calculating Standard Deviation in Discrete Series)

fofPNé Js.kh esa izeki-fopyu izR;{k rFkk y?kq nksuksa jhfr;ksa ls Kkr fd;k tk ldrk gS ysfdu O;ogkj esa y?kq jhfr
dk gh vfèkdrj iz;ksx fd;k tkrk gSA ;fn eè;d iw.kk±d ugha gS rks izR;{k jhfr ds iz;ksx ls x.kuk fØ;k tfVy gks
tkrh gS blls igys ls gh dfYir eè;d ysdj y?kq jhfr dk iz;ksx djrs gSaA tc izR;{k jhfr dk iz;ksx gksrk gS rks
lw=k bl izdkj gksxk%

s =
ï fx2

N
 and x = (X – X)

inekyk ds izR;sd ewY; dk eè;d ls fopyu ysdj mldk oxZ fudkyk tkrk gSA bu oxks± dks izR;sd en dh vkòfÙk
ls xq.kk fd;k tkrk gS vkSj Sfx2 Kkr fd;k tkrk gSA Sfx2 dks vkòfÙk ds ;ksx vFkkZr~ N ls Hkkx nsdj HkkxQy dk oxZewy
fudkyrs gSa vkSj ;gh izeki fopyu gksrk gSA

tc y?kq jhfr dk iz;ksx fd;k tkrk gS rks lw=k bl izdkj gksrk gS %

s =
ï ïd d2 2

N N
ï
F
HG
I
KJ

d = (X – A) vFkkZr~ ewY;ksa dk dfYir eè;d ls fopyu

N = Sf vFkkZr enksa dh la[;k

fofèk %

1. inekyk ds ewY;ksa esa ls fdlh ewY; dks dfYir eè;d ysrs gSaA

2. bl dfYir eè;d ls inekyk ds izR;sd ewY; dk fopyu fudkyrs gSaA

3. fopyuksa dks muls lacafèkr vkòfÙk ls xq.kk djds xq.kuQyksa dk ;ksx ysrs gSa vFkkZr Sfd fudkyrs gSaA

4. fopyuksa o vkòfÙk;ksa dh xq.kkvksa esa fQj fopyuksa dks xq.kk nsdj bu xq.kuQyksa dk Hkh tksM+ fudky ysrs gSa vFkkZr~
Sfd2 Kkr djrs gSA

5. vUr esa mi;qZDr lw=k dk iz;ksx fd;k tkrk gSA

mnkgj.k 16 % fuEu lwpuk ls izeki fopyu fudkfy;s %

ewY; % 6 7 8 9 10 11 12

ckjEckjrk % 3 6 9 13 8 5 4

gy % izeki fopyu dk ifjx.ku

X f (X – 9)

d fd fd2

6 3 – 3 – 9 27

7 6 – 2 – 12 24

8 9 – 1 – 9 9

9 13 0 0 0

10 8 + 1 + 9 8

11 5 + 2 + 10 20

12 4 + 3 + 12 36

N = 48 Sfd = 0 Sfd2 = 124
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s =
ï ïd d2 2

N N
ï
F
HG
I
KJ

=
124

48

0

48

2

ï
F
HG
I
KJ

= 2 583.  = 1.607

vfofPNé Js.kh esa izeki fopyu dk fuèkkZj.k
(Calculating Standard Deviation in Continuous Series)

vfofPNé Js.kh esa izeki fopyu Kkr djus dh fuEu jhfr;k¡ gSa %

1. izR;{k jhfr (direct method)

2. y?kq jhfr (short-cut method), rFkk

3. in-fopyu jhfr (step-deviation method)A

O;ogkj esa lcls vfèkd in-fopyu jhfr dk gh iz;ksx fd;k tkrk gS D;ksafd blls x.ku-fØ;k cgqr ljy gks tkrh
gSA

izR;{k jhfr (Direct Method) : bl jhfr ds vuqlkj loZizFke eè;d Kkr fd;k tkrk gSA izR;sd eè;-fcUnq esa ls eè;d
?kVkdj fopyu Kkr fd;s tkrs gSaA 'ks"k lHkh fØ;k;aas oSlh gh jgrh gSa tSls fofPNé Js.kh esaA lw=k bl izdkj gS %

s =
ï fx2

N

x = (m – X) vFkkZr eè;-fcUnqvksa dk lekUrj ekè; ls fopyu

y?kq jhfr (Short-cut Method) : bl jhfr ds vuqlkj x.ku-fØ;k ogh gS tks [kf.Mr Js.kh esa gSA dsoy inekyk ds
fofHké  ewY;ksa ds LFkku ij eè; fcUnqvksa dk iz;ksx gksrk gSA lw=k ogh tks [kafMr Js.kh esa iz;qDr gksrk gS] vFkkZr~

s =
ï ïd d2 2

N N
ï
F
HG
I
KJ

d = (m – A) vFkkZr~ eè;-fcUnqvksa dk dfYir lkekUrj ekè; ls fopyu

in fopyu jhfr (Step-deviation Method) : in fopyu jhfr ls izeki fopyu Kkr djrs le; ,d mHk;fu"B xq.kd

fy;k tkrk gSA izR;sd eè;-fcUnq ls dfYir eè;d ?kVkdj mHk;fu"B xq.kd ls Hkkx fn;k tkrk gS vFkkZr~ 
m

i

ïF
HG
I
KJ

A

Kkr djrs gSaA bu fopyuksa dks d ls izn£'kr djrs gSaA 'ks"k fØ;k Åij ds lw=k ds leku gh gSA in-fopyu ls izeki
fopyu fudkyrs le; fuEu lw=k dk iz;ksx fd;k tkrk gS %

s =
ï ïd d2 2

N N
ï
F
HG
I
KJ  × i

d =
m

i

ïF
HG
I
KJ

A

vfèkdka'kr%] vfofPNé Js.kh esa in-fopyu jhfr dk iz;ksx gksrk gSA



184 O;olkf;d lkaf[;dh

mnkgj.k 18 % fuEu caVu dk ekè; o ekud fopyu Kkr dhft;s %

vk;q ¼o"kks± esa½ deZpkfj;ksa dh la[;k vk;q ¼o"kks± esa½ deZpkfj;ksa dh la[;k

25 — 30 70 40 — 45 31

30 — 35 51 45 — 50 29

35 — 40 47 50 — 55 22

gy % ekè; o izeki fopyu dk ifjx.kuA

vk;q m f (m – 42.5)/5 fd fd 2

d

25 — 30 27.5 70 – 3 – 210 630

30 — 35 32.5 51 – 2 – 10 204

35 — 40 37.5 47 – 1 – 47 47

40 — 45 42.5 31 0 0 0

45 — 50 47.5 29 + 1 + 29 29

50 — 55 52.5 22 + 2 + 44 88

N = 250 Sfd = – 286 Sfd2 = 998

X = A + 
ï fd

N
 × i

A = 42.5, Sfd = – 286, N = 250, i = 5

\ X = 42.5 – 
286

250
 × 5

= 42.5 – 5.72

= 36.78

s =
ï ïfd fd2 2

N N
ï
F
H
I
K  × i

=
998

250

286

250

2

ï ï
F
HG
I
KJ  × 5

= 3 992 1 309. .ï  × 5

= 1.638 × 5 = 8.19

izeki fopyu dh xf.krh; fo'ks"krk;sa
(Mathematical Properties of Standard Deviation)

fuEufyf[kr xf.krh; fo'ks"krkvksa ds dkj.k izeki fopyu dk lkaf[;dh esa cgqr egRoiw.kZ LFkku gS %

1. lkewfgd izeki fopyu (Combined Standard Deviation) : ftl izdkj vyx lewgksa ds lekUrj ekè; rFkk enksa
dh la[;k dh lgk;rk ls lkewfgd ekè; fudkyk tk ldrk gS mlh izdkj fofHké lewgksa ds izeki foiyuksa] ekè;ksa
o en la[;kvksa ds vkèkkj ij lkewfgd izeki fopyu dk ifjx.ku fd;k tk ldrk gSA lkewfgd izeki fopyu
Kkr djus dk lw=k fuEufyf[kr gS%
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s12 =
N N N N

N N1 2

1 1
2

2 2
2

1 1
2

2 2
2ï ïï ï ï

ï

d d

s12 = lkewfgd izek.k fopyu (combined standard deviation)

s1 = izFke Hkkx dk izeki fopyu (standard deviation of the first group)

s2 = f}rh; Hkkx dk izeki fopyu (standard deviation of the second group)

N1 = igys Hkkx esa enksa dh la[;k (number of items in the first group)

N2 = nwljs Hkkx esa enksa dh la[;k (number of items in the second group)

d1 = X X1 12ïd i  = izFke oxZ ds lkekUrj ekè; rFkk lkewfgd lekUrj ekè; esa varj (difference between the

arithmetic mean of the first group and the combined arithmetic average)

;fn rhu Hkkxksa dk lkewfgd izeki fopyu Kkr djuk gks rks lw=k bl izdkj gksxkA

s123 =

N N N N N N

N N N1 2

1 1
2

2 2
2

3 3
2

1 1
2

2 2
2

3 3
2

3

ï ï ïï ï ï ï ï

ï ï

d d d

;gk¡ d d d1 1 123 2 2 123 3 3 123X X X X X Xï ï ï ï ïd i d i d i, ,

mnkgj.k 19 % ¼d½ fuEufyf[kr vk¡dM+ksa ls Kkr dhft, %

¼v½ lkewfgd ekè;] ¼c½ lkewfgd izeki fopyu

Firm A Firm B

dqy la[;k 280 350

ekè; 45 54

fopj.k ekikad 36 16

gy % ¼v½ lkewfgd ekè;

X12 =
N X N X

N N

1 1 2 2

1 2

ï

ï

N1 = 280, X1 = 45, N2 = 350, X2  = 54

\ X12 =
280 45 350 54

280 350

b g b gï

ï

vFkkZr lkewfgd ekè; =
12600 18900

630

ï
 = 

31500

630

 = 50

¼c½ lkewfgd izeki fopyu %

s12 =
N N N N

N N1 2

1 1
2

2 2
2

1 1
2

2 2
2ï ïï ï ï

ï

d d

N1 = 280, s
1
 = 36 , = 6, N2 = 350

s = 16  = 4, d1
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= X X1 12ïd i
= (45 – 50) = – 5

d2 =

X X1 12ïd i

= 54 – 50 = 4

s12 =

280 36 350 16 280 5 350 4

280 350

2 2b g b g b g b gï ï ï

ï

=
10080 5600 7000 5600

630

ï ï ï

=
28280

630
 = 6.7

mnkgj.k % ¼[k½ fuEu leadksa ls fl) dhft;s fd lekUrj ekè; 16 rFkk izeki fopyu 7.2 gS %

oxZ N X s

1 200 25 3

2 250 10 4

3 300 15 5

gy %

X123 =
N X N X N X

N N N

1 1 2 2 3 3

1 2 3

ï ï

ï ï

X1= 25, X2  = 10, X3 = 15, N1 = 200, N2 = 250, N3 = 300

X123 =
200 25 250 10 300 15

200 250 300

ï ï ï ï ï

ï ï

b g b g b g

=

5000 2500 4500

750

ï ï

=

12000

750

s123 =
N N N N N N

N N N1 2

1 1
2

2 2
2

3 3
2

1 1
2

2 2
2

3 3
2

3

ï ï ïï ï ï ï ï

ï ï

d d d

d1 = X X 25 16 91 123ï ï ï ïd i b g

d2 =

X X 1 162 123ï ï ï ï ïd i b g0 6

d3 = X X 1 163 123ï ï ï ï ïd i b g5 1

=
200 3 250 4 300 5 200 9 250 6 300 1

200 250 300

2 2 2 2 2 2b g b g b g b g b g b gï ï ï ï ï ï ï

ï ï
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=
1800 4000 7500 16200 9000 300

750

ï ï ï ï ï

=
38800

750

= 51 733.

= 7.19

2. Øekuqlkj nh xbZ la[;kvksa dk izeki fopyu (Standard Deviation of Natural Numbers) : ;fn Øekuqlkj nh
xbZ la[;kvkas dk izeki fopyu Kkr djuk gks rks uhps fn;s lw=k dk iz;ksx fd;k tk ldrk gS %

s =
N 1

12

2 ï

bl lw=k }kjk fopyu fudkyrs le; lekUrj ekè; o fopyu] vkfn fudkyus dh vko';drk ugha gSA mnkgj.kkFkZ]
1 ls 10 rd dh la[;kvksa dk izeki fopyu fuEu izdkj ls Kkr fd;k tk ldrk gS %

s =
N 1

12

2 ï
 = 

99

12
 = 2.87

3. ,d lafer (normal or symmetrical) ;k lkèkkj.k :i ls vlafer forj.k (moderately asymmetrical distribution)

esa ekè; ,oa izeki fopyu ds vkèkkj ij os lhek;sa fuèkkZfjr dh tk ldrh gSa] ftuesa fuf'pr izfr'kr ewY; ik;s
tkus dh lEHkkouk gSA ;s lhek;sa bl izdkj gSa %

Mean ± 1s covers 68.27% items

Mean ± 2s covers 95.45% items

Mean ± 3s covers 99.73% items

fuEu fp=k esa ;s lhek;sa Li"V :i ls izn£'kr dh xbZ gSaA fun'kZu esa ;s lhek;as cgqr egRoiw.kZ gSaA

4. lekUrj ekè; ds fopyu fy;s tkus ds dkj.k izeki fopyu esa fopyu oxks± dk tksM+ U;wure gksrk gS] i.e.,

Sd2 = minimum, vFkkZr~ ;fn lekUrj ekè; ds vfrfjDr fdlh vU; ewY; ds enksa dk fopyu ysdj oxZ fy;s tk;sa
rks ;g ;ksx vfèkd gksxkA ;gh dkj.k gS fd izeki fopyu ges'kk lekUrj ekè; ls gh fopyu ysdj Kkr fd;k tkrk
gSA
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fopjd xq.kd
(Coefficient of Variation)

izeki fopyu vifdj.k dk fujis{k eki gS blfy, bl vkèkkj ij nks ;k nks ls vfèkd Jsf.k;ksa dh rqyuk lEHko ugha]
Jsf.k;ksa ds rqyukRed vè;;u ds fy; fopj.k dk xq.kd fudkyk tkrk gSA ysfdu fopj.k xq.kd izk;% n'keyo vadksa
esa vkrk gS] blfy;s fopyu ds varj dk Bhd vuqeku ugha gks ikrkA bl dfBukbZ ds lekèkku ds fy, fopj.k-xq.kd
dk lgkjk fy;k tkrk gSA bl eki dk iz;ksx loZizFke izfl) oSKkfud fi;lZu (Karl Pearson) us fd;k vkSj blfy;s
bls dkyZ fi;lZu dk fopj.k xq.kd Hkh dgrs gSaA fopj.k xq.kd fudkyus ds fy, izeki fopyu ds xq.kd dks 100 ls
xq.kk dj nsrs gSa vFkkZr fuEu lw=k dk iz;ksx fd;k tkrk gS %

fopj.k xq.kd (Coefficient of Variation) =
ï

X
× 100

fopj.k-xq.kd dk iz;ksx nks lewgksa dh fLFkjrk (variability), laxfr (consistency), ltkrh;rk (homogenity), fLFkjrk
(stability), rFkk ,d:irk (uniformity) dh rqyuk djus esa fd;k tkrk gSA ftl lead Js.kh dk fopj.k-xq.kd vfèkd
gksrk gS og vfèkd vfLFkj (more variable); de fLFkj (less stable), de ,d:irk (less uniform ;k less

homogeneous) rFkk de laxr (less consistent) dgykrh gSA blds foijhr ftl lead Js.kh dk fopj.k-xq.kd le
gksrk gS og vfèkd fLFkj] ,d:i latkrh; rFkk laxr dgykrh gSA

vifdj.k ds fofHké ekiksa ds chp lacaèk

1. ekè;-fopyu izeki fopyu dk 0.7979 ;k 
4

5
 gksrk gSA

M.D. =
4

5
s

2. prqFkZd fopyu izeki fopyu dk 0.6745 ;k 
2

3
 gksrk gSA

Q.D. =
2

3
s

3. prqFkZd fopyu ekè;-fopyu dk 
5

6
 gksrk gSA

Q.D. =
5

6
 M.D.

4. izeki fopyu dk 6 xq.kk] prqFkZd fopyu dk 9 xq.kk vkSj ekè; fopyu dk 7.5 xq.kk vkil esa cjkcj gksrs gaS%

6s = 9 Q.D. = 7.5 M.D.

mnkgj.k 21 % 1 fdlh Js.kh ds fy, ekè;-fopyu 15 gSA prqFkZd fopyu Kkr dhft;sA

2. ,d vkòfÙk forj.k esa tks fd cgqr fo"ke ugha gS] ekè; -fopyu dk ewY; 12.4 gSA izeki fopyu Kkr dhft;sA

3. fopj.k-xq.kkad Kkr dhft, ;fn r̀rh; prqFkZd (Q3) rFkk izFke prqFkZd (Q1) 25 gksA

4. fopj.k-xq.kkad Kkr dhft, ;fn fopj.k ekikad (variance) dk ewY; 225 rFkk lkekUrj ekè; dk 40 gksA

gy % 1. MD = 15

Q.D. =
5

6
 M.D.
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Q.D. =
5

6
 × 15 = 12.5

2. s =
5

6
 M.D.

M.D. = 12.4

s =
5

4
 × 12.4 = 15.5

3. Q.D. =
Q Q

2

3 1ï

=

40 25

2

ï

 = 7.5

Q.D. =

5

6

 M.D.

5

6
 M.D. = 7.5

M.D. =
7 5 6

5

. ×
 = 9

4. C.V. =
ï

X
ï 100

s = Varianceb g

=

225b g ï 15

C.V. =
15

40
 × 100 = 37.5

izekifopyu ds xq.k o nks"k
(Merits and Demerits of Standard Deviation)

xq.k (Merits)

1. ;g eki Js.kh ds lHkh ewY;ksa ij vkèkkfjr gksrk gSA

2. ;g vifdj.k dk Li"V vkSj fuf'pr eki gSA

3. vifdj.k ds vU; ekiksa dh vis{kk izeki fopyu ij funsZ'ku ifjorZuksa dk lcls de izHkko iM+rk gSA

4. izeki fopyu fudkyrs le; chtxf.krh; fu;eksa dk iw.kZ :i ls ikyu fd;k gksrk gS] blfy;s bldk mPpLrjh;
vè;;u esa cgqr iz;ksx gksrk gSA

5. izeki fopyu vifdj.k dk losJs"B eki gSA

nks"k (Demerits)

1. vU; ekiksa dh vis{kk bldh x.ku-fØ;k dfBu gSA

2. blds eè;d dh lgk;rk ls fudkyk tkrk gS blfy;s bl ij pje ewY; dk vfèkd izHkko iM+rk gSA
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ftl izdkj eè;d dh dsUnzh; izòfÙk ds ekiksa esa lcls vfèkd iz;ksx gksrk gS mlh izdkj izeki fopyu Hkh vifdj.k
ds ekiksa esa lcls vfèkd izpfyr gSA lkaf[;dh esa eè;d rFkk izeki fopyu dk fo'ks"k LFkku gS D;ksafd cgqr ls
lw=k bu ij vkèkkfjr gSA

ykjsat oØ
(Lorenz Curve)

vifdj.k dks izn£'kr djus dh ;g ,d fcUnqjs[kh; jhfr gSA loZizFke bl izdkj ds oØ dk iz;ksx MkW. eSDl vks ykWjst
(D. Max  O’ Lorenz) us fd;k vkSj mUgha ds uke ij bl oØ dk uke ^ykWjsat oØ* iM+kA

ykWjsat oØ ,d lap;h izfr'kr oØ (cumulative percentage curve) gS] bls cukus dh fØ;k bl izdkj gS %

1. ewY;ksa ¼oxkZUrj gksus ij eè;-fcUnqvksa½ ds lap;h ;ksx Kkr djds vafre lap;h ;ksx dks 100 ekudj izR;sd lap;h
ewY; dks izfr'kr esa cnfy,A

2. ewY;ksa dh Hkk¡fr gh vkòfÙk;ksa dks lap;h djds vafre lap;h vkòfÙk dks 100 ekurs gq, lHkh vkòfÙk;ksa dks izfr'kr
esa cny yhft;sA

3. lap;h ewY;ksa ds izfr'kr dksfV v{k (Y-axis) ij rFkk lap;h vkòfÙk dks 100 ekurs gq, lHkh vkòfÙk;ksa dks izfr'kr
eas cny yhft;sA

4. Hkqtk{k ij izfr'krksa dk Øe 100 ls izkjEHk gksdj (0) rd tkrk gS rFkk dksfV ij 0 ls 100 rd tkrk gSA

5. 0 ls 100 dks ,d lhèkh js[kk ls feyk nsrs gSaA bl js[kk dks leku-forj.k dh js[kk (line of equal distribution)

dgrs gSaA

6. vc lap;h ewY;ksa ds izfr'kr vkSj lap;h vkòfÙk;ksa ds izfr'kr dks Øekuqlkj vafdr dhft,A bl izdkj ls vafdr
fcUnqvksa dks vkil esa feyk nsus ls tks oØ curk gS ogh ykWjst oØ gksrk gSA

ykWjst oØ leku-forj.k js[kk ds ftruk ikl gksxk vifdj.k dh ek=kk mruh gh de gksxhA vFkkZr~ forj.k esa mruh
gh de vlekurk;sa gksaxhA ykWjst oØ ftruk leku forj.k js[kk ls nwj gks tk;sxk] vifdj.k ;k vlekurk dh ek=kk
mruh gh c<+rh tk;sxhA ;fn nks ykWjst oØksa esa rqyuk djuh gks rks oØ leku-forj.k js[kk ls vfèkd nwjh ij gksaxs]
ml leadekyk eas vifdj.k dh ek=kk vfèkd gksxhA

ykWjst oØ ds xq.k o nks"k
(Merits and Demerits of Lorenz Curve)

xq.k (Merits)

1. fp=k ns[kus ek=k ls gh vifdj.k dk Kku gks ldrk gSA

2. ykWjst oØ vkd"kZd gksrk gS blfy;s ikBd dks blds vè;;u esa leadks dh vis{kk vfèkd #fp jgrh gSA

3. nks ;k nks ls vfèkd Jsf.k;ksa ds vifdj.k dh ek=kk dh rqyuk cM+h la[;k ls laEHko gks tkrh gSA

4. èku] vk;] etnwjh] ykHk vkfn ds forj.k dh vlekurkvkas dks ,d izdkj dk ekuk tk ldrk gSA

nks"k (Demerits)

1. bldk izeq[k nks"k ;g gS fd blls vifdj.k dk vadkRed eki ugha gksrkA

2. blds cukus dh fØ;k dqN dfBu gS %
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mnkgj.k 22 % fuEu leadksa ls ,d ykWjst oØ cukb;s %

vk; O;fDr;ksa dh la[;k gtkjksa esa

¼gtkj :. eas½ oxZ ^d* oxZ ^[k* oxZ ^x*

20 10 16 30

40 20 14 12

80 40 10 4

100 50 6 2

160 80 4 2

gy %

vk; oxZ ^d* oxZ ^[k* oxZ ^x*

20 20 5 10 10 5 16 16 32 30 30 60

40 60 15 20 30 15 14 30 60 12 42 84

80 140 35 40 70 35 10 40 80 4 46 92

100 240 60 50 120 60 6 46 92 2 48 96

160 400 100 80 200 200 4 50 100 2 50 100
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ìFkq'kh"kZRo
(Kurtosis)

ìFkq'kh"kZRo og lkaf[;dh; eki gS ftlds vkèkkj ij vkòfÙk -forj.k ls lacafèkr vkòfÙk oØ (frequency curve) ds 'kh"kZ
dh cukoV dk Kku fd;k tkrk gSA vkòfÙk oØ lkekU; 'kh"kZ okyk gS vFkok uqdhys 'kh"kZ okyk gS vFkok piVs 'kh"kZ
okyk] bl ckr dh tkudkjh ge ìFkq'kh"kZRo eki ds vkèkkj ij dj ldrs gSaA ljy 'kCnksa esa bl eki ls gesa bl ckr
dk vkHkkl gks tkrk gS fd lead Js.kh ds eè; Hkkx esa vkòfÙk;ksa dk teko fdl izdkj dk gSA ;fn vkòfÙk;ksa dk teko
lkekU; gS rks lacafèkr vkòfÙk oØ lkekU; 'kh"kZ okyk (Normal or Mesokurtic) dgykrk gSA ;fn vkòfÙk;ksa dk teko
Js.kh ds eè; Hkkx esa cgqqr vfèkd gksrk gS rks lacafèkr vkòfÙk oØ uqdhys 'kh"kZ okyk (Leptokurtic) dgykrk gS vkSj ;fn
vkòfÙk;ksa dk teko Js.kh ds eè; Hkkx esa cgqr de gksrk gS rks lacafèkr vkòfÙk oØ piVs 'kh"kZ okyk (platykurtic)

dgykrk gSA ØkWDlVu ,oa dkmMZu ds vuqlkj ^^ìFkq'kh"kZRo dk eki ml ek=kk dks izdV djrk gS ftlesa vkòfÙk forj.k
dk oØ uksadnkj ;k piVs 'kh"kZ okyk gksrk gS** (A measure of Kurtosis indicates the degree to which curve of a

frequency distribution is peaked of flat topped).

rhuksa voLFkkvksa dks ge fHké fp=k }kjk izn£'kr dj ldrs gSa %

izfl) vaxzst lkaf[;d fofy;e ,l. xkslV us piVs 'kh"kZ okys oØ dh rqyuk NksVh iw¡N vkSj piVh ihB okys tkuoj
^^IySfVil** (Platypus) ls vkSj uqdhys 'kh"kZ okys oØ dh rqyuk Å¡ps 'kh"kZ o yEch iw¡N okys tkuoj ̂daxk:* (Kangaroo)

ls dh gS] ftldks fd fp=k esa fuEu izdkj fn[kk;k tk ldrk gS %

'kh"kZRo dk eki (Measure of Kurtosis) : 'kh"kZRo dk eki prqFkZ ,oa f}rh; ifj?kkrksa ds vkèkkj ij fd;k tkrk gSA dkyZ
fi;lZu us fuEu lw=k dk iz;ksx fd;k gS %

Kurtosis of b2 =
ï

ï
4

2
2

,
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;fn b2 dk ewY; 3 ds cjkcj gS rks oØ lkekU; vFkok (Mesokurtic) gksxkA

;fn b2 dk ewY; 3 ls vfèkd gS rks oØ 'kh"kz dk gksxkA

vkSj ;fn b2 dk ewY; 3 ls de gS rks oØ piVs 'kh"kZ okyk gksxkA

chVk (b2) ds vfrfjDr 'kh"kZ fudkyus ds fy, xkek (g) dk Hkh iz;ksx fd;k tkrk gSA ml lacaèk esa vxzkafdr lw=k gS %

g2 = b2 – 3 or 
ï ï

ï
4 2

2

2
2

3ï

mi;qZDr lw=k ls ;fn %

g2 dk ewY; 'kwU; gksrk gS rks oØ lkekU; 'kh"kZ okyk oØ gksrk gSA

g2 _.kkRed gksrk gS rks oØ piVk gksrk gSA

g2 èkukRed gksrk gS rks oØ uqdhy gksrk gSA

mnkgj.k 25 % mnkgj.k 5 esa fn;s x;s vkòfÙk -forj.k ds 'kh"kZ dh cukoV ds lacaèk es vius fopkj izLrqr dhft,sA

gy % mnkgj.k 5 ds gy ds vkèkkj ij %

m2 = 636.96;

m4 = 13,38,557.9

b4 =
ï

ï
4

2
2

=
13 38 557 9

636 96
2

, , .

.b g
 = 3.29

D;ksafd b2 dk ewY; 3 ls vfèkd gS blfy, oØ uqdhys 'kh"kZ okyk (Leptokurtic) gSA

mnkgj.k 24 % fuEufyf[kr lkexzh vk£Fkd fo'ys"k.k gsrq ,d vFkZ'kkL=kh dks nh xbZA ;s lead izfrn'kZ ds :i esa
p q u
x, dqN Muyi Vk;lZ (Dunlop Tyres) dh vk;q ls lacafèkr gSA cVu dh 'kh"kZ cukoV ds lacaèk esa vius fopkj izLrqr
dhft,A

N = 100, Sfdx = 50, Sfd2x = 1967.0; Sfd3x = 2925.8 rFkk Sfd4x = 86650.2;

gy % nh xbZ lwpuk ds vkèkkj ij

n1 =
ï fdx

N
 = 

50

100
 = 0.5

n2 =
ï fd x2

N
 = 

1967 2

100

.
 = 19.672

n3 =
ï fd x3

N
 = 

2925 8

100

.
 = 29.258

n4 =
ï fd x4

N
 = 

86650 2

100

.
 = 866.502

m2 = n2 – (n1)2

= 19.672 – (0.5)2
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= 19.672 – 0.25

= 19.422

m4 = m4 – 4n3n1 + 6n2 (n1)2 – 3 (n1)4

= 866.502 – 4 (29.258) (.5) + 6 (19.672) (.5)2 – 3 (.5)4

= 866.502 – 58.516 + 29.5080 – .1875

= 837.3065

ìFkq'kh"kZRo eki ¼vFkkZr b2½

=
ï

ï

4

2
2b g

 = 
837 3065

19 422
2

.

.b g
 = 2.22

D;ksafd b2 dk ifjdfyr ewY; 3 ls de gS] vr% lacafèkr vkòfÙk oØ piVs 'kh"kZ okyk (Playkurtic) gSA

fo"kerk
(Skewness)

fdlh lead ekyk esa leferrk ds vHkko dks fo"kerk dgrs gSaA blds }kjk Js.kh ds Lo:i dk irk pyrk gSA ;g ,d
,slk la[;kRed eki gksrk gS tks fd lead ekyk dh vlefer izÑfr dks izdV djrk gSA

fo"kerk vad Js.kh esa lekUrj ekè; ds nksuksa vksj fofHké leadks ds fopj.kksa dk rqyukREd vè;;u djrh gSSA blds }kjk
;g Kkr fd;k tk ldrk gS fd lead ekyk esa lekUrj ekè; ls nksuksa Hkkxksa dk fopj.k leku gS vFkok ,d Hkkx vfèkd
gS vkSj ,d deA nwljs 'kCnkas esa vad Js.kh leferk (Symmetry) ls fdruh nwj gS ,oa mldk lkewfgd >qdko fdlh
fn'kk esa gSA ;fn vad Js.kh esa leferrk gS rks bldh oØ js[kk nksuksa fn'kkvksa esa leku >qdko cryk,xh] ;fn oØ js[kk
dh nksuksa fn'kkvksa esa leku >qdko ugha gS rks bldk vFkZ gS fd vadksa esa vleferrk (Asymmetry) gS] vFkkZr fo"kerk
gSA ,d fo"ke vad Js.kh dh oØ js[kk dk >qdko nkabZ vFkok if'pe dh vksj vfèkd gks rks fo"kerk èkukRed gksxh vkSj
;fn bldk >qdko ck;ha vksj vFkok iwoZ dh vksj vfèkd gksxk rks _.kkRed fo"kerk gksxh] vr% fo"kerk èkukRed
(Positive) vFkok _.kkRed (Negative) gksrh gSA
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fo"kerk dk eki % fo"kerk dk eki fujis{k (Absolute) ;k lkis{k (Relative) nksuksa dh izdkj ls Kkr fd;k tk ldrk
gSA lkis{k fo"kerk dks fo"kerk xq.kd (Coefficient of Skewness) Hkh dgrs gSaA fujis{k eki dh vis{kk lkis{k eki gh
vfèkd mi;ksx esa vkrk gSA vr% fo"kerk Kkr djus ds fy,] izk;% fo"kerk xq.kkad dk gh ifjdyu fd;k tkrk gSA fo"kerk
ds nks izeq[k eki gSaA

fo"kerk dk izFke eki % bl Kkr djus ds fy, dkyZ fi;lZu }kjk crk, x, uhps fn;s lw=kksa dk mi;ksx fd;k tkrk
gSA ftl Js.kh esa Hkwf;"Bd Li"V gks ogk¡

fo"kerk (Skewness) = X  – Z ¼fujis{k eki½

fo"kerk xq.kd (Coefficient of Skewness) ;k j =
X Zïd i

ï
¼lkis{k eki½

bl lw=k dk iz;ksx djus ij lkis{k fo"kerk eki dk ewY; +1 ls –1 ds chp gksxk blds ckgj ughaaA ;fn Hkwf;"Bd fdUgha
dkj.kksa ls vLi"V gks ;k mldk fuèkkZj.k lEHko u gks rks

fo"kerk (Skewness) = 3 (X  – M) ¼fujis{k eki½

fo"kerk xq.kd (Coefficient of Skewness) ;k j =
3 X Mïd i

ï
¼lkis{k eki½

mnkgj.k 25 % fuEu Js.kh ds fy, fo"kerk xq.kd Kkr dhft, %

izkIrkad % 2 3 4 5 6 7 8

Nk=k la[;k % 1 3 6 10 5 4 3

izkIrkad Nk=kksa dh la[;k dfYir ekè; ¼5½

x f dx fdx fxd2

2 1 – 3 – 3 9

3 3  – 2 – 6 12

4 6 – 1  6 6

5 10 0 0 0

6 5 + 1 + 5  5

7 4 + 2 + 8 16

8 3 + 3 + 9 27

32 + 7 75

mijksDr Js.kh ds fy, %

lekUrj ekè; ;k X = A + 
ï fdx

N

= 5 + 
7

32

= 5 + 0.219

= 5.219 vad
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Hkwf;"Bd ;k Z = 5 vad ¼voyksdu ls½

izeki fopyu ;k s =
ï ïfdx fdx2 2

N N
ï
F
HG
I
KJ

=
75

32

7

32

2

ï
F
HG
I
KJ  = 2 344 0 219

2
. .ïb g 9

=

2 344 0 048. .ï

8 = 2 296.

= 1.52 vad

fo"kerk ;k Sk = X  – Z

= 5.219 – 5 = 0.219 vad

fo"kerk xq.kd ;k j =
X Zïd i

ï
 = 

5 219 5

1 52

.

.

ï

;k j =

0 219

1 52

.

.

 = 0.14

mijksDr Js.kh ds fy, fo"kerk xq.kd 0.14 gSA

mnkgj.k 26 % fuEu Js.kh ds fy, fo"kerk-xq.kd fudkfy, %

ewY; % 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40

ckjackjrk % 2 5 7 13 21 66 8 3

oxZ ckjEck- eè; dfYir fd'x fd'x2 lkewfgd ckjEckjrk
jrk ewY; ekè;

f (22.5)

in
fopyu
dx1*

0-5 2 2.5 – 4 – 8 32

5-10 5 7.5 – 3 – 15 45 7

12 14

10-15 7 12.5 – 2 – 14 28 25

15-20 13f 0 17.5 – 1 – 13 13 20

34 41

50

20-25 21f 1 22.5 0 0 0

25-30 16f 2 27.5 1 16 16 37 45

24 27

30-35 8 32.5 2 16 32

35-40 3 37.5 3 9 27 11 27

;ksx 75 – 9 193

* in fopyu 5 dk Hkkx nsdj Kkr fd;s x;s gSA



vifdj.k ds eki 197

lkfj.kh ds voyksdu ls rFkk ckjackjrkvkas dk lewghdj.k (Grouping) djus ls Kkr gksrk gS fd Hkwf;"Bd 20-25 okys
oxZ esa gSA

Coeff. of range =
L S

L S

ï

ï

Hkwf;"Bd ;k Z = I1 + 
ï

ï ï
1

1 2ï
 × i

= 20 + 
21 13

21 13 21 16

ï

ï ï ï

b g
b g b g  × 5

= 20 + 
8

8 5ï
 × 5

= 20 + 
8

13
 × 5

= 20 + 3.1

= 23.1

lkekUrj ekè; ;k X = A + 
ï fd x'

N
 × i

= 22.5 + 
ï 9

75
 × 5

= 22.5 – 0.6

= 21.9

izeki fopyu ;k s =
ï ïfx x fd x' '2 2

N N
ï
F
HG
I
KJ  × i

=
193

75

9

75

2

ï
ïF
HG
I
KJ  × 5

= 2 5733 0 0144 5. .ï ï

= 2 5589.  × 5
= 1.6 × 5

= 8.0

j =
X Zï

ï

=
21 9 23 1

8

. .ï

=

ï 1 2

8

.

= 0.15

;g fo"kerk _.kkRed gSA
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mnkgj.k 27 % fuEu Js.kh fo"kerk xq.kd Kkr dhft, %

izkIrkad % 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Nk=k. la. % 10 40 20 0 10 40 16 14

mi;qZDr Js.kh esa Hkwf;"Bd ,d ugha gSA ;g 10-20 o 50-60 nksuksa gh oxks± esa gSA ,slh voLFkk esa j = 
3X Mï

σσσσ
 lw=k

dk iz;ksx djuk pkfg;sA

izkIrkad Nk=k la lap;h eè; ewY; dfYir ekè; fd'x fd'x2

f ckjEckjrk x ¼35½ ls in

fopyu d'x*

0-10 10 10 5  – 3 – 30 90

10-20 40 50 15 – 2 – 80 160

20-30 20 70 25 – 1 – 20 20

30-40 0 70 35 0 0 0

40-50 10 80 45 1 10 10

50-60 40 120 55 2 80 160

60-70 16 136 65 3 48 144

70-80 14 150 75 4 56 224

;ksx 150 64 808

* fopyuksa esa 10 dk Hkkx nsdj Kkr fd, x, gSaA

lkekUrj ekè; X = A + 
ï fd x'

N
 × i

= 35 + 
64

150
 × 10

= 35 + 4.27

= 39.27 vad

eè;dk Øekad 
N

2
 = 

150

2
 = 75 ;g 40-50 okys oxZ esa gS] vr%

eè;dk dk M = I1 + 
i

f

N

2
Cï

F
HG

I
KJ0

= 40 + 
10

10
 (75 – 70)

= 40 + 5

= 5  vad

izeki fopyu ;k s =
ï ïfx x fd x' '2 2

N N
ï
F
HG
I
KJ  × i
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=
808

150

64

150

2

ï
F
HG
I
KJ  × 10

= 5 3867 0 1820. .ï  × 10

= 5 2047.  × 10

= 2.28 × 10

= 22.8 vad

fo"kerk xq.kd ;k j =
3 X Mïd i

ï
 = 

3 9 27

22 8

3 5.

.

ïb g

= – 0.75 approx.

fo"kerk dk f}rh; eki % bl eki esa eè;dk ,oa prqFkZdksa dk iz;ksx fd;k tkrk gSA blds }kjk fn;k x;k lw=k blds
ifjdyu ds fy, mi;ksx esa vkrk gSA ;g lw=k fuEu gS %

fo"kerk = (Q3 – M) – (M – Q1)

= Q3 + Q1 – 2M ¼fujis{k½

fo"kerk xq.kd ;k j =

Q M M Q

Q M M Q

3 1

3 1

ï ï

ï ï

b g b g
b g b g

 = 
Q Q 2M

Q Q

3 1

3 1

ï ï

ï
 lkis{k

mnkgj.k 28 % fuEu Js.kh ds fo"kerk xq.kd dk f}rh; eki Kku dhft,A

ekfld vk; ¼:. eas½ 100-110 110-120 120-130 130-140

Jfedksa dh la[;k 3 9 15 24

ekfld vk; ¼:. esa½ 140-150 150-160 160-170 170-180

Jfedksa dh la[;k 12 8 7 5

ekfld vk; ¼:i;ksa esa½ Jfedksa dh la[;k lap;h ckjEckjrk

100-110 3 3

110-120 9 12

120-130 15 27

130-140 24 51

140-150 12 63

150-160 8 71

161-170 7 78

170-180 5 83

;ksx 83

eè; dk Øekad 
N

2
=

83

2
 = 41.5 (130-140) oxZ

izFke prqFkZd Øekad 
N

4
=

83

4
 = 20.76 (120-130) oxZ
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= 41.5 (130-140) oxZ

izFke prqFkZd Øekad 
N

4
=

83

4

= 20.76 (120-130) oxZ

r̀rh; prqFkZd Øekad 
3N

4
=

3 83

4

ï

= 62.25 (140-150) oxZ

Q1 = I1 + 

i

f

N

4
C0ï

F
HG

I
KJ

= 120 + 
10

15
 (20.75 – 12)

= 120 + 
10 8 75

15

ï .

= 120 + 5.833 + 125.833 :-

Q3 =
i

f

3N

4
C0ï

F
HG

I
KJ

= 140 + 
10

12
 (62.25 – 51)

= 140 + 
10 11 15

12

ï .

= 140 + 9.375

= 149.375 :-

M =
i

f

N

2
C0ï

F
HG

I
KJ

= 130 + 
10

24
 (41.5 – 27)

= 130 + 
10 14 5

24

ï .

= 130 + 6.042

= 136.042 :- yxHkx

j =
Q Q 2M

Q Q

3 1

3 1

ï ï

ï

=
149 375 125 833 2 136 042

149 375 125 833

. . .

. .

ï ï ï

ï

=
3 124

23 542

.

.
 = + 0.133 approx.

;fn caVu esa lekUrj ekè; (X) eè;dk (M) o cgqyd (Z) ds ewY; cjkcj gS rks fo"kerk ugha gksxh vFkkZr caVu lefer
gksxkA vU;Fkk fo"kerk gksxhA caVu esa ;fn lekUrj ekè; dk ewY; lcls vfèkd gS rFkk cgqyd dk ewY; lcls de
gS rks èkukRed fo"kerk gksxh] ;fn blds foijhr gS vFkkZr~ cgqyd dk ewY; lcls vfèkd rFkk lekUrj ekè; dk ewY;
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lcls de gS rks fo"kerk _.kkRed gksxhA caVu esa ekè; o cgqyd esa ftruk vfèkd dk eki fd;k tk ldrk gSA blds
fy, gedks (b) xq.kdksa dk iz;ksx djuk iM+rk gSA dkyZ fi;lZu ds vuqlkj ifj?kkrksa ds }kjk fo"kerk xq.kkad fuEu lw=k
ls fudkyk tk ldrk gSA

j = b1

b1 =
ï

ï
3
2

2
3

;fn b1 dk ewY; 'kwU; (0) gS rks vad Js.kh esa leferrk (Symmetry) gS vFkkZr fo"kerk ugha gSA ;fn b1 dk ewY; 'kwU;
ugha gS rks bl ckr dk |ksrd gS fd leadekyk esa fo"kerk gSA ;fn m3 dk eku _.kkRed gS rks fo"kerk _.kkRed
gksxh vkSj ;fn m3 dk eku èkukRed gS rks fo"kerk Hkh èkukRed gksxhA

izks. fQ'kj us fo"kerk ds vè;;u ds fy, xzhd v{kj ^xkek* (g) dk iz;ksx fd;k gS] mUgksaus fo"kerk dk fuEu lw=k fn;k
gS%

g1 = ï 1

mnkgj.k 29 % ,d caVu ds izFke pkj ifj?kkrksa ds eku 0] 2.5] 0.7 rFkk 18.75 gSaA caVu dh fo"kerk rFkk ìFkq'kh"kZRo
Kkr dhft,A

gy % fn;k x;k gS %

m1 = 0

m2 = 2.5

m3 = 0.7

m4 = 18.75

fo"kerk b1 =
ï

ï
3
2

2
3

=
0 7

2 5

2

3

.

.

b g
b g

=
0 49

15 63

.

.

= 0.031

pw¡fd b1 dk ewY; +0.031 gS] blfy, caVu esa FkksM+h-lh èkukRed fo"kerk gSA

ìFkq'kh"kZRo b1 =
ï

ï
4

2
2

=
18 75

2 5
2

.

.b g

=
18 75

6 25

.

.

= 3

pw¡fd b2 dk eku iwjk 3 gS] blfy, bl caVu dk 'kh"kZ lkekU; oØ gSA
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mnkgj.k 30 % fuEu vkòfÙk ls fo"kerk xq.kd rFkk ìFkq'kh"kZRo ¼ifj?kkr ij vkèkkfjr½ Kkr dhft, %

x y

0-9 1

10-19 5

20-29 12

30-39 22

40-49 17

50-59 9

60-69 4

70-79 3

80-89 1

90-99 1

gy % Calculation of Skewness and Kurtosis

M.V.
X 44.5

10

ïF
HG

I
KJ

X f d' fd'x fd'x2 fd'x3 fx'x4

0-9 4.5 1 – 4 – 4 16 – 64 256

10-19 14.5 5 – 3 – 15 45 – 153 403

20-29 24.5 12 – 2 – 24 48 – 96 192

30-39 34.5 22 – 1 – 22 22 – 22 22

40-49 44.5 17 0 0 0 0 0

50-59 54.5 9 + 1 9 9 9 9

60-69 64.5 4 + 2 8 16 52 64

70-79 74.5 3 + 3 9 27 81 243

80-89 84.5 1 + 4 4 16 64 236

90-99 94.5 1 + 5 5 25 123 625

N = 75 Sfd'x Sfd'x2
Sfd'x3

Sfd'x4

= – 30 = 224 = – 6 = 2,072

n1 =
ï fd x'

N
 × 10

=
ï 300

75
 = – 4

n2 =
ï fd x'2

N
 × 102

=
22400

75
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= 229

n3 =
ï fd x'3

N
 × 103

=
ï 6

75
 × 103

=  – 80

n4 =
ï fd x'4

N
 × 104

=
2 072

75

,
 × 104

= 273600

m1 = 0

m2 = n2 – (n1)2

= 299 – 16

= 283

m3 = n3 – 3n2n1 + 2 (n1)3

= – .80 – 3 (– 4) (299) + 2 (– 4)3

= – . 80 + 3588 – 128

= 3380

m4 = n4 – 4n3n1 + 6n2 (n1)2

= 276300 – 4 (– 80) (– 4) + 6 (299) (– 4)2 – 3 (– 4)4

= 276300 – 1280 + 28704 – 768

= 303356

Skewness

b1 =
ï

ï
3
2

2
3

=
3380

283

2

3

b g
b g

=
114240

22665187

= 0.504

For Kurtosis we have to compute the value of b2

b2 =
ï

ï
4

2
2

=
303356

283
2b g

= 3.787
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pw¡fd b1 dk eku èkukRed gS vr% caVu esa FkksM+h fo"kerk gS ,oa b2 dk ewY; 3 ls vfèkd gS blfy, Å¡ps 'kh"kZ okyk
gSA

mnkgj.k 31 %

(a) The standard deviation of a symmetrical distribution is 3. What must be the fourth moment about the mean

in order that the distribution be mesokurtic ?

(b) If the fourt moments of distribution about the value 5 are equal to –4, 22, – 117 and 560, determine the

corresponding moments :

(i) about the mean, and (ii) about zero.

Solution : (a) For a mesokurtic distribution b2 = 3

b2 =
ï

ï
4

2
2

We are given

s = 3, m2 =  s2
 = (3)2 = 9, b2 = 3, m2 = 9

\ 3 =
ï 4

29
 or m4

=  243

Thus the fourth moment about mean must be 243 in order that the distribution be mesokurtic.

(b) We are given moments about an arbitary origin 5.

Thus, n1 = – 4, n2 = 22, n3 = 177, n4 = 560.

Moments about Mean :

From these we can find out the moments about mean from the following relationship :

m1 = n1 – n1

= 0

m2 = n2 – ( n1)2

m3 = n3 – 3 n2 n1 + 2 (n1)3

m4 = n4 – 4 n1 n3 + 6 n2 (n1)2 – 3 (n1)4

Substituting the values,

m2 = 22 – (– 4)2

= 22 – 16

= 6

m3 = – 177 – 3 (– 4) (22) + 2 (– 4)3

= – 117 + 264 – 128

= 19

m4 = 560 – 4 (– 4) (– 117) + 6 (22) (– 4)2 – 3 (– 4)4

= 560 – 1872 + 2112 – 768

= 32

Thus, the moments about mean are m1 = 0, m2 = 6, m3 = 19 and m4 = 32

Moments about Zero :

Let the moments about zero be denoted by n1', n2', n3', = 0, etc.

The first moment about zero, i.e. n1' = A + n1

The second moment about zero, i.e. n2' = m2 + (n1)
2
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The third moment about zero, i.e. n3' = m3 + 3m
2
n1 + (n1)

2

The fourth moment about zero, i.e. n4' = m2 + 4m
2
n1 + 6m2n1

2 (n
1
)4

Substituting these values.

n1' = 5 + (– 4)

= 1

n2' = 5 + (1)2

= 7

n3' = 19 + 3 (1) (6) + (1)3

= 19 + 18 + 1

= 38

n4' = 31 + 4 (1) (19) + 6 (1)3 (6) + (1)4

= 32 + 76 +36 + 1

= 45

The moments about zero are :

n1' = 1,   n2' = 7,    n3' = 38,   n4' = 145

mnkgj.k 32 % Find out Kurtosis from data given below :-

Income Rs. : 20-40 40-60 60-80 80-100

No. of workers : 2 4 3 1

Solution :

Income No. of Mid (X-56) fx x2 fx2 x3 fx3 x4 fx4

Rs. Workers Value X x

f

20-40 2 30 – 26 – 52 676 1352 – 17576 – 35152 456976 913952

40-60 4 50 – 6 – 24 36 144 – 216 – 864 1296 5184

60-80 3 70 + 14 42 196 588 2744 8232 38416 115242

80-100 1 90 + 34 34 1156 1156 39304 39304 1336336 1336336

Total 10 0 3240 + 11520 2370720

m1 =
ï fx

N

=
0

10
0ï

m2 =
ï fx2

N

=
3240

10
 = 324

m3 =
ï fx3

N
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=
11520

10
 = 1152

m4 =
ï fx4

N

=
2370720

10
 = 237072

X =
560

10
 = 56

b2 =
ï

ï
4

2
2

 = 2.258

pw¡fd b2 dk eku 3 ls NksVk gS vr% caVu piVs 'kh"kZ okyk gSA

'kSiMZ la'kksèku
(Sheppard’s Corrections for Grouping)

O;fDrxr (Individual) ,oa [kafMr Js.kh esa 'kSiMZ dh 'kqf) dh vko';drk ugha gS] D;ksafd vkòfÙk fuf'pr ewY; (Size)

lacaèkh gksrh gS vr% izR;sd en dk ewY; Bhd-Bhd eki tk ldrk gSA vkius vfofPNé lead Js.kh lacaèkh izLrqr fd;s
x;s mnkgj.k esa ns[kk x;k fd ifj?kkr fudkyrs le; ;g eku fy;k gS fd izR;sd oxZ dh vkòfÙk mlds eè; -ewY;
(Mid-value) ij dsfUnzr gSA bldk vFkZ ;g gqvk fd fofHkUu oxks± esa vkus okyh lHkh bdkb;ksa dk ewY; oxZ lhekvksa
(Class Limits) ds ekè;-ewY; ds cjkcj gh gSA bl lacaèk esa okLrfodrk ;g gS fd fofHké oxks± dh vkòfÙk;k¡ muds dsoy
eè; ewY; ls gh lacafèkr ugha gS oju~ mu lHkh ewY;ksa ls lacafèkr gks ldrh gS tks oxks± dh mPpre ,oa U;wure lhek
ds varxZr vkrs gksaA

mnkgj.k ds fy, ;fn 20-30 izkIrkad-oxZ dh vkòfÙk 30 gS rks ;g eku fy;k tkrk gS fd bu lHkh 30 fo|k£Fk;ksa esa

ls izR;sd dks 
20 30

2

ï
 = 25 vad izkIr gq, gSa tcfd okLrfodrk ;g gks ldrh gS fd dqN fo|k£Fk;ksa dks 21] dqN dks

22 vkSj dqN dks 23 vkfn-vkfn vad izkIr gq, gksa] vr% bl izdkj dh ekU;rk ¼ftlds fy, fcuk ifjdyu dk;Z vlEHko
jgrk gS½ ds dkj.k ifjdfyr ekiksa esa dqN foHkze gks tkrk gSA ,sls foHkze dks nwj djus vFkok de djus dh ǹf"V ls
gh 'kSiMZ us lacafèkr ekiksa ds lw=kksa esa dqN ifjorZu vFkok lek;kstu lq>k;s gSa ftUgas 'kSiMZ ds la'kksèku ds uke ls iqdkjk
tkrk gSA

'kSiMZ ds }kjk cryk;s x;s la'kksèku fuEufyf[kr gSa %

1. m1 dksbZ la'kksèku ughaA

2. m2 ds ifjdfyr ewY; esa ls 

i2

12

 dks ?kVk ysus ij la'kksfèkr m2 dk ewY; Kkr gks tkrk gS] vFkkZr~

la'kksfèkr m2 = ï 2

2

12
ï

F
HG

I
KJ

i

tgk¡ m2 = lekUrj ekè; ij vkèkkfjr f}rh; ifj?kkr

i =  oxZ foLrkj

3. m3 dksbZ la'kksèku ughaA
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4. m4 ds ifjdfyr ewY; esa ï ï
1

2

7

240
2

2 4ï i i  dk lek;kstu djus esa la'kksfèkr m4 dk ewY; Kkr gks tkrk gS vFkkZr~

la'kksfèkr m4 = ï ï4 2 1
2 41

2

7

240
ï ï

F
HG

I
KJi i

tgk¡ m4 = lekukUrj ekè; ij vkèkkfjr prqFkZ ifj?kkr

i = oxZ foLrkj

izFke rFkk r̀rh; ifj?kkrksa esa dksbZ la'kksèku djus dh vko';drk ugha gS D;ksafd ?kukRed (positive) ,oa _.kkRed
(negative) fpUg cus jgrs gSa ftlls foHkze iwjd gks tkrk gS] f}rh; rFkk prqFkZ ifj?kkrksa esa fopyuksa ds oxZ rFkk prqFkZ
?kkr gks tkus ls fouez lap;h izÑfr (cumulative type) dk gks tkrk gS] D;ksafd lHkh eku èkukRed gks tkrs gSaA vr%
la'kksèku djuk vko';d gSA mnkgj.k 3 esa tks geus ifj?kkr fudkys gSa] muesa ls f}rh; ,oa prqFkZ ifj?kkrksa dks bu
mi;qZDr lw=kksa dh lgk;rk ls 'kq) dj ldrs gSaA la'kksfèkr ifj?kkr fuEu izdkj ds gkasxs %

1. m2

Corrected m2 = m2  – 
i2

12

= 100 – 
10

12

2

= 100 – 8.3

= 91.7

2. m4

Corrected m4 = m4  – 

1

2

7

240
2

2 4ï ï ï ïi i

= 22000 – 
1

2
 × 100 × 100 + 

7

240
 × 10,000

= 22000 – 5000 + 291.7

= 22291.7 – 5000

= 17291.7

'kSiMZ ds la'kksèku ykxw djus lacaèkh vko';d 'krsZ %

1. vkòfÙk -caVu fofHké oxks± ds :i esa gksuk pkfg,A

2. lHkh oxks± ds oxZ-foLrkj leku gksus pkfg,A

3. oxZ-foLrkj iznÙk ewY;ksa ds foLrkj (Range) ds yxHkx 
1

12
 ls vfèkd ugha gksuk pkfg,A

'kSiMZ ds la'kksèku esa ;g ekU;rk jgrh gS fd vkòfÙk caVu lefer ;k FkksM+k -lk gh vlefer gksrk gSA enksa dh la[;k
1]000 rd gksus ij gh 'kSiMZ ds la'kksèku mi;qDr le>s tkrs gaSA ;fn enksa dh la[;k 1]000 ls vfèkd gks rks 'kSiMZ
la'kksèku dh vko';drk ugha gksrh gSA

mnkgj.k 33 % vkidks ifj?kkrksa dk ewY; fuEu izdkj fn;k x;k gS %

m2 = 43.353, m3 = – 9.774,  m4 = 5508.567

;fn oxZ foLrkj 3 gks rks la'kksfèkr ifj?kkrksa dk ifjdyu dhft,A
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gy % 1. la'kksfèkr m2 = ï 2

2
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2b g
 ;k

= 43.353 – 0.75

= 42.603

2. la'kksfèkr m3 = – 9.774 ¼la'kksèku vuko';d½

3. m4 =

ï ï4 2
2 41

2

7

240
ï ï ï

L
NM

O
QPi i
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1

2
 (3)2 (43.353) + 

7 3

240

4b g

= 5508.567 – 195.0885 + 2.3625

= 5315.841

qq
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vè;k; - 8

lglEcUèk (Correlation)

fooj.kkRed lkaf[;dh esa (Descriptive Statistics) esa ge ,d gh pj (Variable) ds fo'ys"k.kkRed vè;;u tSls
lkaf[;dh; ekè; (Statistical Averages) o vifdj.k rFkk fo"kerk ds eki (Measures of dispersion & Skewness) dk
vè;;u djrs gSaA ysfdu viuh jkstejkZ dh ftUnxh esa gesa nks ;k nks ls vfèkd pjksa ds chp ,d lEcUèk dk vè;;u djuk
iM+rk gS, tks gekjs fu.kZ; djus esa enn djrs gSaA lglEcUèk lkaf[;dh dh ,d egÙoiw.kZ rduhd gS tks gesa ,sls fu.kZ;
ysus esa enn djrh gSA izLrqr ikB gesa nks pjksa ds chp lglEcUèk LFkkfir djus dh fofèk;k¡ n'kkZrk gS ftlls fd ge
mfpr fu.kZ; ys ldsaA

lglEcUèk ,d lkaf[;dh eki gS tks nks lead-lewgksa ds eè; ik;s tkus okys lEcUèk dk fooj.k nsrh gSA dqN izdkj ds
pjksa (Variables) esa ikjLifjd lEcUèk ik;k tkrk gS, tSls iwfrZ ,oa ewY;, ek¡x ,oa òfÙk , mRiknu rFkk vk;kr vkfn pjksa
esa lEcUèk gksrk gSA fnu-izfr-fnu ds vuqHko ls ;g Li"V gksrk gS fd fdl izdkj fofHké rFkk ikjLifjd :i ls lEcfUèkr
gksrs gSaA mnkgj.kkFkZ, ifr-ifRu;ksa dh vk;qvksa esa, firk-iq=k dh Å¡pkb;ksa esa, ;qok O;fDr;ksa dh Å¡pkbZ ,oa Hkkj esa, edku
ds vkdkj ,oa mldh O;oLFkk djus dh ykxr esa, fofu;ksftr iwath ,oa v£tr ykHk esa rFkk vU; ,sls gh rF;ksa esa fudV
dk lEcUèk ik;k tkrk gSA lglEcUèk ,d lkaf[;dh; rduhd gS tks ;g ekirh ,oa fo'ys"k.k djrh gS fd nks pj vFkok
rF; ,d nwljs ds lUnHkZ esa fdl lhek rd ifjo£rr gksrs gSaA ;g nks pjksa vFkok rF;ksa ds eè; lEcUèk dk vè;;u djrh
gSA ;g eki ;g crykrh gS fd pjksa ds lEcUèk dh ek=kk D;k gSA lglEcUèk nks pjksa ds eè; vUrjfuHkZjrk
(Interdependence) bafxr djrk gSA

lglEcUèk dh ifjHkk"kk
tc nks rF;ksa esa ,d lkFk ,d gh fn'kk esa vFkok foijhr fn'kkvksa esa ifjorZu gks rFkk ,d rF; esa ifjorZu nwljs rF;
esa ifjorZu dk dkj.k gks rks ;g dgk tkrk gS fd mu nksuksa rF;ksa esa lglEcUèk gSA fdax esa 'kCnksa esa, lglEcUèk dk ;g
vFkZ gS fd nks leadekykvksa vFkok rF; lewgksa ds dkj.k o ifj.kke dk lEcUèk ik;k tkrk gSA ,d vU; LFkku ij mUgkasus
er O;Dr fd;k gS fd, ^^;fn ;g lR; izekf.kr gks tkrk gS fd vfèkdka'k mnkgj.kksa esa nks pj lnSo ,d gh fn'kk esa ;k
foijhr fn'kkvksa esa ?kVus-c<+us dh izòfÙk j[krs gSa rks ge ;g ekurs gSa fd muesa ,d lEcUèk ik;k tkrk gSA ;g lEcUèk
gh lglEcUèk dgykrk gSa dkSuj ds vuqlkj, ^^;fn nks ;k vfèkd jkf'k;k¡ lgkuqHkwfr esa ifjo£rr gksa ftlls ,d esa gksus
okys ifjorZuksa ds QyLo:i nwljh jkf'k esa Hkh ifjorZu gksus dh izòfÙk ik;h tk, , rks os jkf'k;k¡ lglEcfUèkr dgykrh
gSA izks. cksfMaxVu ds 'kCnksa esa, ̂ ^tc dHkh nks ;k vfèkd lewgksa vFkok oxks± vFkok leadekykvksa esa fuf'pr lEcUèk fo|eku
gks, rks mlesa lglEcUèk dk gksuk dgk tkrk gSA

Ms;jiksVZ ds erkuqlkj, ^^lglEcUèk dk lEiw.kZ fo"k; ìFkd fo'ks"krkvksa ds eè; ik;s tkus okys ml ikjLifjd lEcUèk dh
vksj ladsr djrk gS ftlds vuqlkj os dqN lhek rd lkFk-lkFk ifjorZu gksus dh izòfÙk j[krh gSA** rkjksa ;keus ds
vuqlkj, ^^lglEcUèk fo'ys"k.k nks pjksa ds eè; lEcUèk dh ?kfu"Vrk dh ek=kk dk foospu gSA ^xzksgesu ds vuqlkj, ^^tc
nks ;k vfèkd la[;k,¡ lgkuqHkwfr esa ifjo£rr gksrh gSa, ftlls ,d esa ifjorZu dk ifj.kke nwljh esa mlh vFkok foijhr
fn'kk esa ifjorZu gks, rks mu la[;kvksa ds eè; lglEcUèk gksrk gSA** lglEcUèk nks pjksa ds lEcUèk ds ifj.kke dks O;Dr
djrk gSA ;g ,d lkaf[;dh; rduhd gS tks nks lEcfUèkr pjksa ds eè; lEcUèk dh izÑfr o ek=kk ekirh gSA

lkaf[;dh esa lglEcUèk fl)kUr ,oa rduhd dk cgqr egÙo gSA bl fl)kUr ds ewy rRoksa dk izfriknu loZizFke Ýkal
ds [kxksy 'kkL=kh czkosl (Bravais) us fd;k Fkk, ijUrq fcUnq js[kh; :i esa lglEcUèk-rduhd dk vUos"k.k loZizFke lj
Ýkafll xkYVu (Sir Francis Galton) us fd;k FkkA 1896 esa, izfl) la[;k 'kkL=kh dkyZ fi;lZu (Karl Pearson) us
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lglEcUèk xq.kd (Coeffecient of Correlation) }kjk lglEcUèk Kkr djus dh xf.krh; fofèk dk izfriknu fd;kA bu
nksuksa la[;k 'kkfL=k;ksa (xkYVj rFkk fi;lZu) us bl rduhd dh lgk;rk ls izkf.k'kkL=k (Biology) rFkk tuu-fo|k
(Genetics) dh vusd leL;kvksa dk foospu fd;kA vFkZ'kkL=k esa Hkh bl rduhd dk fo'ks"k egÙo gSA vFkZ'kkL=k esa
lglEcUèk ds mi;ksx ds ckjs esa uhlosatj fy[krs gSa, ^^lglEcUèk-fo'kys"k.k vk£Fkd O;ogkj dks le>us esa ;ksx nsrk gS,
fo'ks"k egÙoiw.kZ pjksa, ftu ij vU; pj fuHkZj djrs gSa, dks [kkstus esa lgk;rk nsrk gS( vFkZ'kkL=kh mu lEcUèkksa dks Li"V
djrk gS ftuesa xM+cM+h QSyrh gS rFkk mls mu mik;ksa dk lq>ko nsrk gS ftuds }kjk fLFkjrk ykus okyh 'kfDr;k¡ izHkkoh
gks ldrh gSA** izrhixeu (regression) rFkk fopj.k-vuqikr (ratio of variation) ds fopkj lglEcU/k dh eki ij gh
vkèkkfjr gSA lglEc/k dh eki ;g Hkh vk'oLr djrh gS fd lEcfUèkr pjksa esa vkUrjx.ku vFkok ckáx.ku ,oa iwokZuqeku
fo'oluh; gksxkA  fVisV dk dFku gS fd, ^^lglEcUèk dk izHkko gekjh Hkfo";ok.kh dh vfuf'prrk ds foLrkj dks de
djuk gSA** lglEcUèk-fo'ys"k.k ij vkèkkfjr iwokZuqeku vfèkd fo'oluh; ,oa okLrfodrk ds fudV gksrs gSaA

lglEcUèk ds izdkj
lEc) pjkas ds eè; ifjorZuksa dh fn'kk, vuqikr vkfn ds vkèkkj ij lglEcUèk fuEufyf[kr izdkjksa dk gks ldrk gS :

(1) èkukRed vFkok _.kkRed lglEcUèk (Positive or Negative Correlation) : nks pjksa esa ;fn ,d gh fn'kk vFkok
foijhr fn'kkvksa esa ifjorZu gksrs gksa rks muds eè; lglEcUèk gksrk gSA ;fn ,d pj-ewY; ?kVus ij nwljk pj-ewY;
Hkh ?kVs vFkok ,d pj-ewY; ds c<+us ij nwljk pj-ewY; Hkh c<+s rks ,slk lglEcUèk èkukRed (Positive) gksrk gSA
ewY; ,oa iwfrZ esa bl izdkj dk lEcUèk ik;k tkrk gSA ;fn fdlh oLrq dk ewY; c<+rk gS rks mldh iw£r (Supply)

Hkh c<+ tkrh gS vkSj oLrq dk ewY; ?kVus ij mudh iw£r Hkh ?kV tkrh gSaA
_.kkRed lglEcUèk ml n'kk eas gksrk gS tc ,d pj-ewY; ds ?kVus ij nwljk pj-ewY; c<+rk gks rFkk pj-ewY;
ds c<+us ij nwljs pj-ewY; esa deh gksrh gksA bl izdkj ds lglEcUèk dks foykse (Inverse) lglEcUèk Hkh dgrs
gSaA bl izdkj dk lglEcUèk ewY; ,oa ek¡x esa ik;k tkrk gSA fdlh oLrq dk ewY; c<+us ij mldh ek¡x (Demand)

de gks tkrh gS vkSj ewY; de gks tkus ij ek¡x c<+ tkrh gSA
(2) ljy, vkaf'kd vFkok cgqxq.kh lglEcUèk (Simple, Partial or Multiple Correlation) : Lora=k ,oa vkfJr pj

ewY;ksa (Independent and Dependent Variables) dh la[;k ds vkèkkj ij lglEcUèk ljy, vkaf'kd vFkok cgqxq.kh
izdkj dk gks ldrk gSa nks pj-ewY;kas ds lglEcUèk dks ljy lglEcUèk (Simple Correlation) dgrs gSaaA buesa ls
,d Js.kh, ftls vkèkkj Js.kh (Subject Series) dgrs gSa, ds pj-ewY; Lora=k (Independent Variables) gksrs gSa rFkk
nwljh Js.kh, ftls lEc) Js.kh (Relative Series) dgrs gSa, ds pj-ewY; vkfJr (Dependent Variables) gksrs gSaA
vkaf'kd lglEcUèk (Partial Correlation) esa nks ewY;ksa esa ,d vU; Lora=k pjewY; dk lekos'k djds, lglEcUèk
Kkr fd;k tkrk gSA cgqxq.kh lglEcUèk (Multiple Correlation) esa rhu ;k vfèkd pj-ewY;ksa dsa eè; lglEcUèk
vè;;u fd;k tkrk gSA

(3) js[kh; vFkok v-js[kh; lglEcUèk (Linear and Non-Linear Correlation) : js[kh; vFkok v-js[kh; lglEcUèk ds
eè; varj dk vkèkkj fopkjxr pj-ewY;ksa ds eè; ifjorZu-vuqikr dh fu;ferrk gksrh gSA ;fn nks pj-ewY;ksa ds
eè; ifjorZu dk vuqikr leku gksrk gS rks muesa js[kh; lglEcUèk gksxkA bu pj-ewY;ksa dks ;fn fcUnq-js[kh; i=k
ij vafdr fd;k tk, rks fcUnq ,d lhèkh js[kk ds :i esa gksaxsA v-js[kh; lglEcUèk, ftls oØ-js[kh; lglEcUèk
(Curvilinear Correlation) Hkh dgrs gSa, esa ,d pj-ewY; ds ifjorZuksa dh ek=kk o nwljs pj-ewY; ds ifjorZuksa dh
ek=kk ,d vuqikr esa ugha gksxhA bu pj-ewY;ksa dks fcUnq js[kk ij vafdr djus ij oØ cu tkrh gSA fuEu fp=k
bu nksuksa izdkj ds lglEcUèk ds oØ Li"V djrk gSA
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lglEcUèk dk ifj.kke
(Degree of Correlation)

tc nks lEcfUèkr pjksa esa fcYdqy vkuqikfrd ifjorZu gksrs gSa, rks mueas iw.kZ lglEcUèk (Perfect Correlation) gksrk gSA
;fn ifjorZu vkuqikfrd ugha gksrs rks mu pjksa esa lhfer lglEcUèk (Limited Correlation) gksrk gSA ;fn leku
vkuqikfrd ifjorZu ,d gh fn'kk esa gksrs gSa rc nksuksa pjksa ds eè; iw.kZ èkukRed lglEcUèk (Perfect Positive

Correlation) gksrk gSA blds foirjhr ;fn leku vkuqikfrd ifjorZu foijhr fn'kkvksa esa gksrs gSa rks mu nksuksa pjksa ds
eè; iw.kZ _.kkRed lglEcUèk (Perfect Negative Correlation) gksrk gSA ;fn nks pjksa ds eè; vleku ifjorZu ,d gh
fn'kk esa gksrs gSa rks muesa lhfer èkukRed (Limited Positive) rFkk vleku ifjorZu foijhr fn'kkvksa esa gksus ij lhfer
_.kkRed (Limited Negative) lglEcUèk gksrk gSA

dkyZ fi;lZu (Karl Pearson) us lglEcUèk dh eki dk ,d lw=k fn;k gSA ml lw=k dk ifj.kke ± ds chp esa vkrk gSA
iw.kZ èkukRed lglEcUèk (Perfect Positive Correlation) gksus dh n'kk esa ifj.kke + 1 rFkk iw.kZ _.kkRed lglEcUèk
(Perfect Negative Correlation) gksus dh n'kk esa ifj.kke – 1 izkIr gksrk gSA ;fn ifj.kke ^'kwU;* vkrk gSA rks mu nksuksa
pjksa esa lglEcUèk dh vuqifLFkfr (Absence of Correlation) gksrh gSA ifj.kke dh vU; ek=kkvksa dks mPp (High), eè;e
(Moderate) rFkk fuEu (Low) Lrjksa esa bl izdkj fuf'pr djrs gSa :

lglEcUèk-ifj.kke ds fuoZpu dh rkfydk

lglEcUèk dk ifj.kke èkukRed (Positive) _.kkRed (Negative)

lglEcUèk dh vuqifLFkfr 0 0

iw.kZ lglEcUèk + 1 – 1

mPp-ifj.kke (High Degree) + .75 ls ysdj + 1 rd – .75 ls ysdj – 1 rd

eè;e-ifj.kke (Moderate Degree) + .25 ls ysdj + .75 rd – .25 ls ysdj – .75 rd

fuEu-ifj.kke (Low Degree 0 ls ysdj + .25 rd 0 ls ysdj – .25 rd

lglEcUèk vkSj dkj.k-dk;Z lEcUèk
(Correlation and Causation)

lg-lEcUèk fo'ys"k.k esa ;fn nks pjksa ds chp lg-lEcUèk LFkkfir gks tkrk gS rks ;g vko';d ugha fd muds chp dkj.k-
dk;Z lEcUèk gksA dqN n'kkvksa esa ge pjksa dks LorU=k (Independent or Cause) o vkfJr (Dependent or Effect) pjksa
ds :i esa igpku ldrs gSa tSls vk;q o yEckbZ, vk; vkSj cpr, fcØh o ykHk vkfnA ysfdu vusd n'kkvksa esa nksuksa pjksa
esa dkj.k-dk;Z lEcUèk gksuk vko';d ugha gSA ,slh rhu fLFkfr;ksa esa ;g lg-lEcUèk ik;k tkrk gS tks fuEufyf[kr gSa :

(1) la;ksxo'k lg-lEcUèk (Chance Correlation) : dbZ ckj nks pjksa esa lg-lEcUèk ik;k tkrk gS tcfd okLrfodrk
eas buesa dksbZ lg-lEcUèk ugha gksrkA mnkgj.k ds fy,, ;fn LVhy ds mRiknu o ,Y;qfefu;e dh fcØh esa mPp
Lrjh; lg-lEcUèk ik;k tk, rks ;g Hkzked gksxkA

(2) nksuksa pj fdlh rhljs pj ls izHkkfor gksa (Both the Variables may be Influenced by a Third Variable) : nks
pjksa esa mPpLrjh; _.kkRed ;k èkukRed lglEcUèk blfy, Hkh gks ldrk gS fd nksuksa gh pj fdlh rhljs pj
ls izHkkfor gksaA tSls C;kt nj rFkk fuos'k ds chp mPpLrjh; _.kkRed lg-lEcUèk ljdkjh mèkkj uhfr ds dkj.k
gks ldrk gSA
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(3) nksuksa pj ,d nwljs dks izHkkfor dj jgs gksa (Both the Variables Affect Each Other) : dHkh-dHkh nks pjksa dks
Lora=k o vkfJr pjksa ds :i esa igpku djus esa dfBukbZ vkrh gSA tSls fdlh Hkh oLrq ds ewY; o ekax ds chp
lglEcUèk gksrs gq, Hkh ;g dguk dfBu gS fd dkSu-lk pj Lora=k gS o dkSu-lk vkfJrA

lglEcUèk Kkr djus dh jhfr;ka
(Methods of Determining Correlation)

lglEcUèk Kkr djus dh fofHké jhfr;k¡ fuEufyf[kr gSa :

1. fo{ksi fp=k ;k fcUnq fp=k (Scatter Diagram or Dotogram or Scattergram)

2. lglEcUèk fcUnq js[kk (Correlation Graph)

3. dkyZ fi;lZu dk lglEcUèk xq.kd (Karl Pearson’s Coefficient of Correlation)

4. fLi;jeSu dk vuqifLFkfr lglEcUèk xq.kd (Spearman’s Rank Coeffcient of Correlation)

5. laxkeh fopyu xq.kd (Coefficient of Concurrent Deviations)

6. U;wure oxZ jhfr (Least Square Method)

1. fo{ksi-fp=k vFkok fcUnq fp=k
(Scatter Diagram or Dotogram or Scattegram)

nks pjksa ds ewY;ksa dks fo{ksi fp=k ij vafdr djds muds eè; fo|eku lglEcUèk dk vuqeku yxk;k tk ldrk gSA fo{ksi
fp=k cukus ds fy, Lora=k pj ewY;ksa (x) dks fcUnqjs[kh; i=k (Graph Paper) ds Hkqtk{k (x-axis) ij rFkk rRlEcfUèkr
vkfJr pj ewY;ksa (y) dks dksfV v{k (y-axis) ij izkafdr fd;k tkrk gSA x Js.kh rFkk y Js.kh ds lEcfUèkr nks ewY;ksa ds fy,
,d fcUnq izkafdr fd;k tkrk gSA Js.kh esa ftrus in-;qXe (Prais of Values) gksrs gSa mrus gh fcUnq fcUnqjs[kh; i=k ij
izkafdr gks tkrs gSaA bl izdkj leLr leadlewg fcUnqvksa ds :i esa ifjofrZr gks tkrk gSA fcUnqjs[kh; i=k ij izkafdr
fcUnqvksa dh izòfÙk ds vkèkkj ij nksuksa pjksa ds eè; ds lEcUèk dk vuqeku yxk;k tkrk gSA ;fn fcUnqvksa dh izòfÙk ,d
fuf'pr fn'kk esa tkus okys izokg ;k èkkjk dh Hkk¡fr gS rks nksuksa pj-ewY;ksa esa lglEcUèk gksxkA bl izokg esa fofHké fcUnq
,d nwljs ds ftrus fudV gksaxs lglEcUèk dh ek=kk mruh gh vfèkd gksxhA ;fn fcUnqvksa dk izokg ck;sa dksus ls nk;ha
rjQ Åij dh vksj gksrk gS rks nksuksa pjksa esa èkukRed lglEcUèk gksrk gSA fcUnqvkas dk izokg ck;ha vksj ls nk;ha rjQ uhps
dh vksj gksus ij, nksuksa pjksa ds eè; _.kkRed lglEcUèk gksrk gSA ;g fuEu fo{ksi fp=kksa ls Li"V gks tk,xk :
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;fn izkafdr fcUnq ck;ha vksj ds fupys dksus ls nkfguh vksj ds Åij okys dksus rd ,d lhèkh js[kk esa gksa rks nksuksa
pjksa esa iw.kZ èkukRed lglEcUèk gksrk gSA blds foijhr, ;fn izkafdr fcUnq Åij ls uhps dh vksj ,d lhèkh js[kk esa gksa
rks mu pj-ewY;ksa esa _.kkRed lglEcUèk gksrk gSA ;g uhps fn;s x;s fp=kksa ls Li"V gksrk gS :

(a)  iw.kZ /kukRed lglEcU/k (b)  iw.kZ _.kkRed lglEcU/k
(Perfect High Positive Correlation) (Perfect Negative Correlation)

fo{ksi-fp=kkadu nks pjksa esa lglEcUèk dh izÑfr Kkr djus dh ljy o vkd"kZd fofèk gSA bu fp=kksa ls ,d gh ǹf"V esa
;g Kkr gks tkrk gS fd pj-ewY;ksa esa lglEcUèk gS ;k ugha vkSj ;fn gS rks èkukRed gS vFkok _.kkRedA fo{ksi fp=kksa
dk ,d cM+k nks"k ;g gS fd muls lglEcUèk dh ek=kk Kkr ugha dh tk ldrhA

2. lglEcUèk fcUnqjs[kk
(Correlation Graph)

fcUnqjs[kk }kjk Hkh nks pj-ewY;ksa ds eè; lglEcUèk dk vuqeku yxk;k tk ldrk gSA nksuksa Jsf.k;ksa dks fcUnqjs[kh; i=k
ij izkafdr djds nksuksa oØksa (Curves) dh izòfÙk (Direction) rFkk fudVrk (Closeness) ds vkèkkj ij muds eè;
fo|eku lglEcUèk dk vuqeku yxk;k tk ldrk gSA ;fn nksuksa oØ lekukUrj gksa rks muesa èkukRed lglEcUèk gksrk
gSA ;fn nksuksa oØ foijhr fn'kkvksa esa gksa rks muesa _.kkRed lglEcUèk gksrk gSA nksuksa oØksa ds mPpkou dh izòfÙk ftruh
leku gksxh, lglEcUèk dh ek=kk mruh gh vfèkd gksxhA ;fn nksuksa oØksa esa ,d gh fn'kk ;k foijhr fn'kkvksa esa ifjofrZr
gksus dh dksbZ izòfÙk ǹf"Vxkspj ugha gksrh , rks nksuksa esa lglEcUèk dk vHkko le>uk pkfg,A

Illustration 1 : Find out graphically, if there is any correlation between ages of husbands and wives, given

below :

No. of Pairs 1 2 3 4 5 6 7 8 9 10

Husband’s age 23 27 28 29 30 31 33 35 36 39

Wife’s age 18 22 23 24 25 26 28 29 30 32

Solution.
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fcUnqjs[kkvksa ls Li"V gksrk gS fd ifr;ksa rFkk ifRu;ksa dh mezksa esa mPp ifjek.kh; èkukRed lglEcUèk (High Degree of

Positive Correlation) gSA

3. dkyZ fi;lZu dk lglEcUèk xq.kd
(Karl Pearson’s Coefficient of Correlation)

izfl) la[;k'kkL=kh dkyZ fi;lZu us lglEcUèk Kkr djus ds fy, ,d lw=k dk izfriknu fd;k gSA ;g lw=k vadxf.kr
ekè; (Arithmetic Mean) rFkk izeki fopyu (Standard Deviation) ij vkèkkfjr gS tks Øe'k: dsUnzh; izòfÙk rFkk
vifdj.k dh vkn'kZ ekisa gSaA lglEcUèk dh izÑfr (èkukRed gS vFkok _.kkRed) rFkk ifj.kke dh lUrks"ktud vadkRed
eki Kkr gks tkrh gSA dkyZ fi;lZu }kjk izfrikfnr lw=k ls ^lglEcUèk xq.kd* (Coefficient of Correlation) Kkr fd;k
tkrk gS rks ± 1 (– 1 < r < + 1) ds varxZr gh gksrk gSA lglEcUèk Kkr djus dh ;g loksZÙke jhfr gS D;ksafd blls
lglEcUèk xq.kd + 1 gksus ij nksuksa Jsf.k;ksa esa iw.kZ èkukRed rFkk – 1 gksus ij iw.kZ _.kkRed lglEcUèk ik;k tkrk gSA
;fn xq.kd 'kwU; (0) gks rks nksuksa Jsf.k;ksa esa lglEcUèk dk vHkko gksrk gSA tSls-tSls xq.kd dh eki 0 ls 1 dh vksj c<+rh
gS, lglEcUèk dk ifj.kke Hkh c<+rk tkrk gSA
dkyZ fi;lZu dk lglEcUèk lw=k fuEufyf[kr ekU;rkvksa ij vkèkkfjr gS :

(1) nksukas Jsf.k;ksa, ftuds eè; lglEcUèk Kkr djuk gS, vusd Lora=k dkj.kksa ls izHkkfor gksrh gS, tks mu Jsf.k;ksa esa
lkekU; forj.k ykrs gSaA

(2) nksuksa Jsf.k;ksa ds in-ewY;ksa dks izHkkfor djus okyh 'kfDr;k¡ ,d nwljs ls ^dkj.k rFkk ifj.kke* ds :i esa lEcfUèkr
gksrh gSA

(3) nksuksa Jsf.k;ksa ds eè; js[kh; lEcUèk (Linear Relationship) gksrk gSA bldk vFkZ ;g gS fd ;fn Jsf.k;ksa ds in-

ewY;ksa dks fo{ksi fp=k ij izkafdr fd;k tk, rks izkafdr fcUnqvksa ls ,d js[kk cu tk,xhA

dkyZ fi;lZu dk lglEcUèk xq.kkad lgfopj.k (Co-variance) dh eki ls Kkr fd;k tkrk gSA

r =
covariance (x y

x y

, )

.ï ï

Covariance =
ï ïx x y y xyï ï

ï
b g b g

N N

s
x

=
ï x

2

N
, s

y
 = 

ï y
2

N

bl rjg ls

r =
ï

ï ï

xy

x y
N

N N

2 2

.

 = 
ï

ï ï

xy

x y2 2.

x o y ds chp dkyZ fi;lZu dk lglEcUèk fudkyus dk izFke lw=k gSA bl lw=k esa
Sxy =  nksuksa Jsf.k;ksa ds ekè;ksa ls fudkys x;s lacafèkr fopyuksa ds xq.kuQyksa dk ;ksx

(Total of the products of deviations of x and y series from theri respective deviations)

N =  inksa dh l[a;k (Number of items)

s
x

= x Js.kh dk izeki fopyu (Standard deviation of x series)

sy = y Js.kh dk izeki fopyu (Standard deviations of y series)

x = x Js.kh dk pj-ewY; (Values in the x series)

x = x Js.kh dk vadxf.krh; ekè; (Arithmetic average of x series)

y = y Js.kh ds pj ewY; (Values in the y series)

y

= y Js.kh dk vadxf.krh; ekè; (Arithmetic average of y series)
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;g lw=k dsoy mUgha fLFkfr esa iz;qDr fd;k tkrk gS tc x rFkk y nksuksa ds vadxf.krh; ekè;e iw.kk±d gksaA

Illustration 1 : Find Karl Pearson’s co-efficient of correlation between x and y series

X : 90 104 93 91 104 107 109 113 128 131

Y : 62 61 56 64 67 65 68 76 83 88

Solution.

x y

X (X-30) x2 Y Y-69 y2 xy

90 – 17 289 62 – 7 49 119

104 – 3 9 61 – 8 64 24

93 – 14 196 56 – 13 169 182

91 – 16 256 64 – 5 25 80

104 – 3 9 67 – 2 4 6

107 0 0 65 – 4 16 0

109 2 4 68 – 1 1 2

113 6 36 76 7 49 42

128 21 441 83 14 196 294

131 24 576 88 19 365 456

SX = 1070 Sx = 0 Sx2 = 1816 SY = 690 Sy = 0 Sy2 = 934 Sxy = 1201

bl lw=k esa X

=
ï X

N
 = 

1070

10
 = 107,  Y  = 

ï Y

N
 = 

690

10
 = 69

r =
xy

x y

ï

ïï
ï

ï2 2

1201

1816 934,
 = 0.8281

bl izdkj geas x o y ds chp mPpLrjh; ?kukRed lg-lEcUèk feyrk gSA

f}rh; lw=k : ;fn x rFkk y esa ls ,d ;k nksuksa pjksa ds vadxf.krh; ekè; iw.kk±d ugha gSa rks izFke lw=k dk mi;ksx ugha
fd;k tkrk gS D;ksafd blls fopyu Kkr djus o mudk oxZ rFkk xq.kuQy Kkr djus esa dfBukbZ vkrh gSA blfy, y?kq
fofèk (short-cut method) mi;ksx esa ykbZ tkrh gSA blesa ‘r’ fudyus ds lw=k bl izdkj gS :

(i) r =
N

N N

dx dy dx dy

dx dx dy dy

ï

ï ï

ïï

ïï ïï2 2 2 2b g b g.

bl lw=k esa

Sdxdy = dfYir ekè;ksa ls nksuksa Jsf.k;ksa ds fopyuksa ds xq.kuQyksa dk ;ksx (sum of the products of

deviations of two series from assumed means)

Sdx rFkk Sdy = Øe'k: x rFkk y Jsf.k;ksa ds fopyuksa dk ;ksx (sum of deviations from assumed means)

Sdx2 rFkk Sdy2 = Øe'k: x rFkk y Jsf.k;ksa ds fopyuksa ds oxks± dk ;ksx (sum of squares of deviations from

assumed mean)

Ax = x Js.kh dk dfYir ekè; (assumed mean of x series)

Ay = y Js.kh dk dfYir ekè; (assumed mean of y series)
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Illustration 2 : Calculate the coefficient of correlation for the following ages of husbands and wives :

Husband’s age : 23 27 28 29 30 31 33 35 36 39

Wife’s age : 18 22 23 24 25 26 28 29 30 32

Solution :

Husband’s Deviation Deviations Wife’s Deviations Deviations Product of

age from assumed Squared age from assumed squared deviations

x Mean = 30 dx2 y Mean = 25 dy2 dxdy

dx dy

23 – 7 49 18 – 7 49 + 49

27 – 3 9 22 – 3 9 + 9

28 – 2 4 23 – 2 4 + 4

39 – 1 1 24 – 1 1 + 1

30 0 0 25 0 0 0

31 + 1 1 26 + 1 1 + 1

33 + 3 9 28 + 3 9 + 9

35 + 5 25 29 + 4 16 + 20

36 + 6 36 30 + 5 25 + 30

39 + 9 81 32 + 7 49 + 63

Total

N = 10 11 215 + 7 163 186

r =
N

N N

dx dy dx dy

dx dx dy dy

ï

ï ï

ïï

ïï ïï2 2 2 2b g b g.

=
10 186 11 7

10 215 11 10 163 7
2 2

ï ï ï

ï ï ï ïb g b g.

=
1860 77

2150 121 1630 49

ï

ï ï

=
1783

2029 1581.

=
1783

3207849

=
1783

1791
 + 0.99

r =
dxdy x yx y

x y

ï ï ï ïN A A

N

b g d i
. .ï ï
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Illustration 3.

Given X Y

Arithmatic Mean 74.5 125.5

Assumed Mean 69 112

Standard Deviation 13.07 15.85

No. of pairs of x and y = 8

Summation of products of corresponding deviation of X and Y series = 2176

Calculate the co-efficeint of correlation.

Solution. N = 8,   X  = 74.5,   Y  = 125.5,   Sdxdy = 2176

s
x

= 13.07, s
y
 = 15.85,   A

x
 = 69,   A

y
 = 112

r =
2176 8 74 5 69 1255 112

10 13 07 15 85

ï ï ï

ï ï

.

. .

b g b g

=

2176 594

1657 276

ï

.

=
1582

1657 276.

= + 0.96

r̀rh; lw=k -izR;{k fofèk (Direct Method)

bl fofèk esa uk rks vadxf.krh; ekè; ls vkSj uk gh dkYifud ekè; ls fopyu fudkys tkrs gSaA nh gqbZ enksa ls izR;{k
:i ls lg-lEcUèk xq.kkad fudkyk tkrk gSA bldk lw=k bl izdkj gS :

r =
N

N N 2

ï ï ï

ï ï ï ï

xy x y

x x y y

ï

ï ï2 2 2b g b g
Illustration 4. Calculate Karl Pearson’s co-efficient of correlation for the following X and Y series :

X : 12 6 18 13 25 22 8

Y : 32 20 40 33 42 48 22

Solution :

X X2 Y Y2 XY

12 144 32 1024 384

6 36 20 400 120

18 324 40 1600 720

13 169 33 1089 429

25 625 42 1764 1050

22 484 48 2304 1056

8 64 22 484 176

104 1846 237 8665 3935

r =
N XY X Y

N X X N Y Y2 2

ï ï ï

ï ï ï ï

ï

ï ïb g b g2 2
.
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=
7 3935 104 237

7 1846 104 7 8665 237
2 2

ï ï ï

ï ï ï ïb g b g.

=
27545 24648

12922 10816 60655 56169

ï

ï ï

=
2897

2106 4486ï
 = 0.94

oxhZÑr Js.kh esa lglEcUèk
(Correlation in Grouped Series)

;fn nks pjksa ds ewY;ksa esa oxhZÑr djds fofHké oxks± dh vkòfÙk;k¡ nh x;h gksa rks lglEcUèk xq.kd dh x.kuk dh tk ldrh
gSA bl izdkj oxhZÑr lead-lkj.kh dh lglEcUèk lkj.kh (Correlation Table) vFkok f}-pj vkòfÙk lkj.kh (Bivariate

Frequency Table) dgrs gSaA blesa izR;sd dks"B vkòfÙk dk lEcUèk nksuksa pjksa ls gksrk gSA

,slh Js.kh esa lglEcUèk xq.kd fudkyus ds nks rjhds gSaA izFke fofèk ds vuqlkj nksuksa pjksa ds izeki fopyu ìFkd -ìFkd
fudkydj, ,d foLr̀r rkfydk }kjk Sdxdy Kkr dh tkrh gSA nwljh jhfr ds vuqlkj rkfydk dks bl izdkj lek;ksftr
fd;k tkrk gS fd mlh rkfydk ls izeki fopyu Hkh fudkys tk ldrs gSaA oxhZÑr Js.kh esa lglEcUèk Kkr djus ds fy,
lw=k esa vkòfÙk (f) ds fy, lek;kstu djuk iM+rk gSa oxhÑr Js.kh esa lglEcUèk xq.kd Kkr djus dk lw=k bl izdkj gS:

r =
ï fdxdy a x a xï ï ïN 

N

1 2 2

1 2

b gb g
ï ï

O;ogkj esa bl lw=k dk iz;ksx ugha fd;k tkrk gS D;ksafd bleas ekè; (a) rFkk izeki fopyu (s) fudkyus iM+rs gSaA vU;
lw=k bl izdkj gSa :

N

N N

ï ï ï

ï ï ï ï

ï ï ï

ï ï ï ï

fdxdy fdx fdy

fdx fdx fdy fdy2 2 2 2b g b g
bl lw=k eas Sfdxdy dks"B-vkòfÙk;ksa rFkk rRlEcUèkh fopyuksa ds xq.kuQyksa dk ;ksx gksrk gSA

;fn fopyuksa esa in-fopyu fd;s tkrs gSa, rks i (lekiorZd) ls xq.kk djus dh vko';drk ugha gS, D;kasfd lw=k esa va'k
vkSj gj nksuksa esa mHk;fu"B xq.kd (ix × iy) ls xq.kk djus ij va'k o gj dk vuqikr iwoZor~ jgrk gSA

Illustration 5 : Calculate the co-efficient of correlation from the data given below in the table showing

days lost by workers according to their ages :

Number of Workers per Age Group (years)

Days lost 20-30 30-40 40-50 50-60 60-70 Total

1 - 2 4 — 4 — — 8

3 - 4 8 8 4 4 — 24

5 - 6 4 10 16 — — 32

7 - 8 — 4 8 4 — 16

9 - 10 — — 12 — — 12

11 - 12 — — — 7 1 8

Total 16 24 44 15 1 100

Solution : lg lEcUèk xq.kkad dk eku fudkyus ds fy, uhps fn[kkbZ xbZ rkfydk cukbZ tk,xhA
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bl foLr̀r rkfyd cukus dh jhfr fuEukafdr izdkj gS :-

(1) x rFkk y Jsf.k;ksa ds eè; fcUnq Kkr djds, fdlh la[;k dks dfYir ekè; ysdj fopyu fudkys tkrs gSa tks Øe'k:
dx rFkk dy gksrs gSaA

(2) x Js.kh dh vkòfÙk;ksa dks dx ls xq.kk djds Sfdx Kkr fd;k tkrk gSA blh izdkj y Js.kh dh vkòfÙk;ksa dks dy ls
xq.kk djds Sfdx Kkr fd;k tkrk gSA

(3) fdx dks dx ls xq.kk djds Sfdx2 rFkk fdy ls dy dk xq.kk djds Sfdy2 Kkr fd;s tkrs gSaA

(4) dxdy Kkr djus dh fofèk : izR;sd dks"B (cell) ds Åij tks dx rFkk ck;ha vksj dy gS mudk xq.kk djds xq.kuQy
dks"B ds Åij ck;sa fy[k fy;kA ftu dks"Bksa esa vkòfÙk;k¡ gSa mudks Åij fy[ks dxdy dks dks"B vkòfÙk ls xq.kk djds

uhps nk;sa vksj fy[k fy;kA  ckn esa dkWye-okj rFkk js[kk (row) ckj dxdy dk xq.kk djds ;ksx

ds dkye esa fy[k fy;kA ckn esa lHkh ;ksxksa dks tksM+dj Sfdxdy Kkr fd;k tkrk gSA

(5) ,d ykbu ds dks"Bksa esa Åijh dksuksa esa j[kh x;h la[;kvksa dks tksM+dj fdxdy ds [kkus esa j[k nh tkrh gSA bu [kkus
dk ;ksx gh Sfdxdy gksrk gSA

(6) lw=k esa ewY;ksa dks j[kdj ‘r’ dk eku Kkr fd;k tkrk gSA

r =
N 

N N

ï ï ï

ï ï ï ï

fdxdy fdx fdy

fdx fdx fdy fdy

ï

ï ï

.

2 2 2 2b g b g

=
100 63 39 24

100 107 39 100 192 24
2 2

ï ï ï ï

ï ï ï ï ï

b g
b g b g

=
6300 936

10700 1521 19200 576

ï

ï ï.

=
7236

9179 18624

= 0.55

dkyZ fi;lZu ds lglEcUèk xq.kd dh ekU;rk,¡
(Assumptions of Karl Pearson’s Coefficient of Correlation)

dkyZ fi;lZu }kjk izfrikfnr lglEcUèk xq.kd fuEufyf[kr rhu ekU;rkvkas ij vkèkkfjr gSa :

(1) lkekU;rk (Normality) : lglEcfUèkr lead ekyk,¡ vusd dkj.kksa ls izHkkfor gksrh gS, ftlls muesa lkekU;rk vk
tkrh gSA

(2) dkj.k-ifj.kke lEcUèk (Casual Relationship) : lead ekykvksa dks izHkkfor djus okys Lora=k dkj.kksa esa ijLij
dkj.k ,oa ifj.kke (Cause and Effect) dk lEcUèk gksrk gSA ;fn bl izdkj dk lEcUèk u gks rks lglEcUèk vFkZghu
gksrk gSA

(3) js[kh; izÑfr (Linear Nature) : ;g ekU;rk gksrh gS fd nksuksa lead ekykvksa esa ikjLifjd js[kh; lEcUèk gS, vFkkZr~
;fn nksuksa in-;qXeksa dks fcUnq js[kh; i=k ij izkafdr fd;k tk;s rks fcUnq fp=k ,d ljy js[kk ds :i esa gksxkA
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dkyZ fi;lZu ds lg-lEcUèk xq.kkad dh fo'ks"krk,¡
(Characteristics of Karl Pearson’s Coefficient of Correlation)

(1) lglEcUèk xq.kkad dk eku ges'kk ±1 ds chp esa gh gksrk gSA fdlh Hkh n'kk esa bldk eku – 1 ls de o + 1 ls vfèkd
ugha gks ldrkA

(2) mnxe (Origin) ,oa iSekus (Scale) ds ifjorZu dk bl xq.kkad ds eku ij dksbZ izHkko ugha iM+rkA ;fn x pj dh
lHkh enksa esa leku vad tksM+ fn;k tk, ;k mu lc enksa esa ls ?kVk fn;k tk, (Change of Origin) vFkok lHkh
ensa ,d vad ls xq.kk ;k Hkkx dj fn;k tk, (Change of Scale) rks Hkh lglEcUèk xq.kkad ds eku esa dksbZ ifjorZu
ugha vk,xkA

(3) lglEcUèk xq.kkad dk izrhixeu xq.kkadksa (Regression Coefficients) ls Hkh lhèkk lEcUèk gS tSlk fd fuEufyf[kr
lw=k ls fofnr gS :

r2 = bxy × byx

lEHkkO;-foHkze
(Probable Error)

dkyZ fi;lZu (Karl Pearson) ds lglEcUèk xq.kd dh egÙkk (Significance) Kkr djus ds fy, lEHkkO; foHkze
(Probable Error) dk iz;ksx fd;k tkrk gSA lEHkkO; foHkze, foHkze dh og ek=kk gS ftls ;fn fdlh fof'k"V lkaf[;dh;
eki (tSls ekè;, lglEcUèk xq.kd vkfn) esa tksM+ nsus ij ?kVk nsus ls os nks lhek,¡ Kkr gks tkrh gSa ftuds varxZr ewy
lexz (Original Universe) esa ls fy, vU; nSo-U;kn'kks± (Random Samples) ds dfFkr lkaf[;dh; eki ik;s tkus dh
lEHkkouk gksrh gSA gksjsl lhØhLV ds vuqlkj, ̂ ^lglEcUèk xq.kd dh lEHkkO; foHkze og jkf'k gksrh gS ftls ;fn lglEcUèk
xq.kd esa tksM+ fn;k tk, rFkk ?kVk fn;k tk;s, rks ,slh la[;k Kkr gks tkrh gS ftuds vUrxZr nSo-fun'kZu ds vkèkkj
ij Nk¡Vs x;s inksa ds lglEcUèk xq.kd ik;s tkus dh leku laHkkouk,¡ gksrh gSaA ̂ ^ºosYMu (Wheldon) ds 'kCnksa eas, ̂ ^lEHkkO;
foHkze fuèkkZfjr xq.kd ds Åij o uhps lhekvksa dks ifjHkkf"kr djrh gS ftuds vUrxZr vU; U;kn'kks± dk mlh izdkj
fuèkkZfjr lglEcUèk xq.k ik;s tkus dk leku volj gksrk gSA** lglEcUèk xq.kd (r) ds lEHkkO; foHkze Kkr djus ds fy,
fuEufyf[kr lw=k dk iz;ksx fd;k tkrk gS :

Probable Error of ‘r’ = .6745 × 
1 2ï r

N

bl lw=k esa, 6745 fLFkj la[;k (Constant), r = lglEcUèk xq.kd rFkk N = inksa dh la[;k ds fy, iz;qDr fd;k x;k gSA
mnkgj.k 5 dk lglEcUèk xq.kd + 0.55 gS, bldk lEHkkO; foHkze bl izdkj Kkr fd;k tk;sxk :

P.E. = .6745 × 
1 2ï r

N
 = .6745 × 

1 552ï .

100

= .6745 × 
1 3025ï .

10
 = .6745 × 

.6975

10
 = .0465

lglEcUèk xq.kd ds lkFk lEHkkO; foHkze bl izdkj fy[kk tkrk gS :

r = + .55 ± .0465, vFkkZr~, mDr lglEcUèk xq.kd dh lhek,¡ + .55 + .0465 = + .5965 rFkk + .55 – .0465 = .5035 gksaxhA
bldk rkRi;Z ;g gS fd mlh lexz esa ls 100 vkSj inksa dk nSo-U;kn'kZ ysdj mudk lglEcUèk-xq.kd Kkr fd;k tk,
rks mls + .5965 rFkk .5035 ds chp gh gksus dh lEHkkouk gksxhA

lEHkkO; foHkze dk lglEcUèk xq.kd dh egÙkk Kkr djus ds :i esa iz;ksx

lEHkkO; foHkze dks lglEcUèk xq.kd dh egÙkk dh eki (Measure of Significance) ds :i esa ekuk tkrk gSA lEHkkO;
foHkze ij vkèkkfjr dkyZ fi;lZu ds lglEcUèk xq.kd ds fuoZpu ds lEcUèk esa dqN fu;e bl izdkj gSa :-



222  O;kolkf;d lkaf[;dh

(1) ;fn lglEcUèk xq.kd lEHkkO; foHkze ls de (r < P.E.) gS rks nksukas Jsf.k;ksa esa lglEcUèk dh mifLFkfr dk dksbZ
izek.k ugha gSA

(2) ;fn lglEcUèk xq.kd lEHkkO; foHkze ds N: xqus ls vfèkd (r > 6 P.E.) gSa rks lglEcUèk xq.kd egRoiw.kZ gSa rFkk
nksuksa Jsf.k;ksa esa lglEcUèk dk gksuk fuf'pr gSA

(3) ;fn lglEcUèk xq.kd .3 ls de gks rFkk mldk lEHkkO; foHkze vis{kkÑr de gks rks lglEcUèk egRoiw.kZ ugha ekuk
tkuk pkfg,A

(4) ;fn lglEcUèk xq.kd .5 ls vfèkd gks rFkk mldk lEHkkO; foHkze cgqr de gks rks lglEcUèk dk vfLrRo yxHkx
fuf'pr gksrk gSA

voèkkj.kk xq.kkad
(Coefficient of Determination)

;fn gesa nks pjksa ds lglEcUèk dk fuoZpu (Interpretation) djuk gS rks voèkkj.kk xq.kkad lglEcUèk xq.kkad ls csgrj
fofèk gSA lglEcUèk xq.kkad ls geas ;g irk yxrk gS fd nks pjksa ds chp esa lglEcUèk gS ;k ughaA voèkkj.kk xq.kkad ls
geas ;s irk yxrk gS fd ,d pj ds eku ds ewY;ksa ds vifdj.k esa nwljs pj dk fdruk ;ksxnku gSA lg-lEcUèk xq.kkad
dk oxZ (r2) voèkkj.kk xq.kkad dgykrk gSA mnkgj.k ds fy,, ;fn nks pjksa ds chp y dk eku 0.6 gS rks voèkkj.kk xq.kkad
dk eku 0.36 [(0.6)2] gksxkA bldk vFkZ ;g gS fd x (or y) ds ewY;ksa esa ftruk Hkh vifdj.k gS, mlesa ls 36% y (or x)

ds dkj.k gSA ckdh cpk gqvk 64% vifdj.k fdUgha vkSj pjksa ds dkj.k gS, ftUgsa geus lglEcUèk fo'ys"k.k esa 'kkfey ugha
fd;kA

4. fLi;jeSu dh vuqifLFkfr jhfr }kjk lglEcUèk xq.kd dh x.kuk
(Spearman’s Ranking Method)

inksa dh vuqfLFkfr (Ranks) ds vkèkkj ij lglEcUèk xq.kd dh x.kuk djus dh jhfr izfriknu izksQslj pkYlZ fLi;jeSu
(Charles Spearman) }kjk fd;k x;kA ;g jhfr Js.kh ds inksa dh vuqfLFkfr vFkok Øe (Rank) ij vkèkkfjr gSA in ewY;ksa
ds vkdkj (Size) ds vuqlkj mudh vuqifLFkfr fuf'pr dh tkrh gSA

lglEcUèk Kkr djus dh bl jhfr dk mi;ksx ml n'kk esa mi;ksxh gksrk gS tcfd :

(1) rF;ksa dh izR;{k la[;kRed eki lEHko u gks ijUrq inksa dks ,d fuf'pr Øe esa j[kk tkuk lEHko gksA mnkgj.kkFkZ,
cqf)eÙkk, lqUnjrk vkfn xq.kkRed rF;ksa dks izR;{k vadksa esa ugha ukik tk ldrk ijUrq fofHké bdkb;ksa dks bu xq.kksa
ds vkèkkj ij Øec) vo'; fd;k tk ldrk gSA

(2) ledksa esa vfu;ferrk gksA

(3) lhekUr inksa es vLi"Vrk vFkok =kqfViw.kZ O;ogkj ik;k tkrk gSA

bl jhfr dk mi;ksx O;fDrxr Js.kh esa gh gks ldrk gS, vkòfÙk forj.kksa (Frequency Distribution) esa ughaA lglEcUèk
xq.kd Kkr djus ds fy, ekSfyd in-ewY;ksa dks fopkjxr ugha fd;k tkrk, dsoy mudh vuqfLFkfr ds gh vkèkkj ij
lglEcUèk xq.kd dh x.kuk dh tkrh gSA bl jhfr ls lglEcUèk xq.kd Kkr djus dk lw=k fuEufyf[kr gS :

‘p’ (Pronounced as ‘rho’) or take   r = 1 – 
6

1

2ï d

N N2 ïe j
 or – 

6 2ï d

N N3 ï

bl lw=k ds ladsrk{kjksa dk vFkZ bl izdkj gS :-

‘p’ or r = lglEcUèk xq.kd (Coefficient of Correlation)

d2 = vuqfLFkfr ds varjksa ds oxks± dk tksM+
(Total of Squares of Rank Differences)

N = in-;qXeksa dh la[;k (Number of Pairs of Items)
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vuqfLFkfr fuf'pr djus dh jhfr
(Method of Ranking)

in-ewY;ksa dh vuqfLFkfr fuf'pr djus esa lcls cM+s vkdkj okys ewY; dks 1, mlls de vkdkj okys ewY; dks 2 vkSj blh
izdkj vuqfLFkfr-Øe fuf'pr fd;s tkrs gSaA vuqfLFkfr fuf'pr djus esa ml le; dfBukbZ mifLFkr gksrh gS tcfd ,d
gh ewY; ds nks ;k vfèkd in ml Js.kh esa gksaA ,slh n'kk esa fuEu fofèk;ksa esa ls ,d dks viuk;k tk ldrk gS :

(1) dks"Bd-vuqfLFkfr jhfr (Bracket Rank Method) : bl jhfr }kjk leku ewY; ds lHkh inksa ds leku Øe ;k
vuqfLFkfr fuf'pr dh tkrh gSA vxys ewY; dks, vxyk Øe fn;k tkrk gSA ;g fuEu mnkgj.k ls Li"V gks tkrk gS :

Items : 30 32 35 35 40 42

Rank : 6 5 3 3 2 1

(2) vkSlr-vuqfLFkfr jhfr (Average Rank Method) : bl jhfr }kjk leku ewY; ds lHkh inksa dks mudh vuqfLFkfr
dh vkSlr ds cjkcj Øe fuf'pr fd;s tkrs gSa, mnkgj.kkFkZ :

Items : 30 32 35 35 40 42

Rank : 6 5 3.5 3.5 2 1

fLi;jeSu dh jhfr ls lglEcUèk xq.kd Kkr djus esa vuqfLFkfr fuf'pr djus ds i'pkr x Js.kh ds Øeksa esa ls y Js.kh
ds Øeksa dks ?kVkdj ØekUrj (Rank Difference) fudky dj mudk oxZ (Squares) djds mudk ;ksx Kkr fd;k tkrk
gSA bl fofèk ls Kkr ‘r’ dk eku Hkh ± 1 ds chp gksrk gSA dkyZ fi;lZu ds lw=k ls Kkr fd;k x;k lglEcUèk xq.kd rFkk
fLi;jeSu ds lw=k ls Kkr fd;k lglEcUèk xq.kd ds ewY;ksa esa dksbZ fo'ks"k vUrj ugha gksrk gSA izksQslj FklZVksu
(Thurstone) us viuh iqLrd ‘Fundamentals of Statistics’ esa ,d lwph nh gS ftlls vuqfLFkfr jhfr ls fudkys x;s
lglEcUèk xq.kdksa ls lEcfUèkr dkyZ fi;lZu ds lglEcUèk xq.kd fn;s x;s gSaA ;g lwfp fuEufyf[kr gS :-

Correlation between Rank and Pearson’s coefficient.

Rank Pearson’s Rank Pearson’s

Correlation Coefficient Coefficient Correlation Coefficient Coefficient

.00 .000 .55 .568

.05 .052 .60 .618

.10 .105 .65 .668

.15 .157 .70 .717

.20 .210 .75 .765

.25 .261 .80 .813

.30 .313 .85 .861

.35 .364 .90 .908

.40 .416 .95 .954

.45 .467 1.00 1.000

.50 .518

Illustration 6 : A survey was conducted selecting a sample of 12 workers. The long servicing clerks feel

that they should have a seniority increment based on the length of service. An assessment of their effi-

ciency by the scholar with the assistance of the management produces a ranking of efficiency. Data of the

above is given below :

Calculate Spearman’s coefficient of rank correlation.

Rank according to length of service : 1 2 3 4 5 6 7 8 9 10 11 12

Rank according to efficiency : 2 3 5 1 9 10 11 12 8 7 6 4
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Solution : Calculation of rank correlation coefficient for claiming a seniority increment. Let us denote ranks

according to length of service and to efficiency by R1 and R2 respectively.

R1 R2 D ( R1 – R2 ) D2

1 2 1 1

2 3 1 1

3 5 2 4

4 1 3 9

5 9 4 16

6 10 4 16

7 11 4 16

8 12 4 16

9 8 1 1

10 7 3 9

11 9 5 25

12 4 8 64

SD2 = 178

Applying the Spearman formula,

r = 1 – 
6 2ï D

3n nï

= 1 – 
6 178

12 123

ï

ï

= 1 – 
1068

1716

= 1 – 0.6223

= 0.3777

Illustration 7. In an evaluation of answer-scripts, the following marks were awarded by the examiners :

1st examiner : 88 95 70 60 50 80 75 85

2nd examiner : 80 86 88 55 48 85 82 75

Do you agree the evaluation by the two examiner is fair ?

Solution : Let us denote 1st examiner and 2nd examiner awarding marks by X and Y respectively. Calculate the

value of square of difference to find whether the awarding marks by the two examiners is fair or not.

X R1 Y R2 D    D2

88 2 80 5 3 9

95 1 86 2 1 1

70 6 88 1 5 25

60 7 55 7 0 0

50 8 48 8 0 0

80 4 85 3 1 1

75 5 82 4 1 1

85 3 75 6 3 9

SD2 = 46
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Applying formula,

r = 1 – 
6 2

3

ï D

n nï

= 1 – 
6 46

8 83

ï

ï

= 1 – 
276

504
 = 50

= 1 – 0.5476

= 0.4524 or,

= 0.45

The value of rank correlation coefficient derived as above shows not much fair in awarding marks in the sense

discrepancy has arisen in evaluating the answer-scripts between the two examiners.

leku Øe ds fy, la'kksèku
(Correction for Equal Ranks)

Js.kh esa nks ;k nks ls vfèkd inksa ls vfèkd inksa dk leku ewY; gksus ij mUgsa vkSlr Øe iznku fd;s tkrs gSaA ,slh fLFkfr
esa vuqfLFkfr lglEcUèk xq.kkad fudkyus ds fy, lw=k dks la'kksfèkr djuk iM+rk gSA

la'kksfèkr lw=k bl izdkj gS :

r = 1 – 

6
1

12

1

12

1

2
1
3

2
3

2

2

ï d m m m mï ï ï ï ï
L
NM

O
QP

ï

e j e j
e j

.....

N N

m mu in ewY;ksa dh la[;k, ftuds Øe leku gS, dk izfrfufèkRo djrs gSaA

Illustration 8. Calculate the rank coefficient of correlation of the following data :-

x : 80 78 75 75 68 67 60 59

y : 12 13 14 14 14 16 15 17

Solution :

X Rank Y Rank Rank difference d d2

80 1 12 8 – 7 49

78 2 13 7 – 5 25

75 3.5 14 5 – 1.5 2.25

75 3.5 14 5 – 1.5 2.25

68 5 14 5 0 0

67 6 16 2 + 4 16

60 7 15 3 + 4 16

59 8 17 1 + 7 49

N = 8 N = 8 S = 159.50
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r = 1 – 

6
1

12

1

2 3ï d m mï ï
L
NM

O
QP

ï

e j
e jN N2

 = 1 – 

6 159 50
1

12
2 2

1

12
3 3

1

3 3. ï ï ï ï
L
NM

O
QP

ï

e j e j
e j8 82

= 1 – 
6 159 50 0 5 2

8 64 1

ï ï ï

ï

. .b g
b g  =  1 – 

6 162

8 63

ï

ï
 = 1 – 

972

504
 = 1 – 1.19 = – .93

vuqfLFkfr jhfr ds xq.k o nks"k
(Merits and Demerits of Rank Method)

xq.k (Merits)

(1) ;g fofèk x.kuk esa ljy o le>us eas vklku gSA

(2) tc lwpuk xq.kkRed gks tSls laqnjrk, dk;Zdq'kyrk, bZekunkjh, lk{kkRdkj esa izn'kZu vkfn rks ;gh fofèk iz;qDr dh
tkrh gSA

(3) ;fn nks ;k vfèkd en leku ewY; ds ugha gksa rks dkyZ fi;lZu xq.kkad rFkk fLi;jeSu xq.kkad esa T;knk varj ugha
gksrk tSlk fd Thurstone dk lkj.kh ls Hkh fl) gksrk gSA

nks"k (Demerits)

(1) oxhÑr Jsf.k;ksa ds fy, ge ;g fofèk iz;qDr ugha dj ldrsA

(2) bl fofèk ls fudkyk x;k eku ifj'kq) ugha gksrk D;ksafd bleas pjksa ds okLrfod en dh txg muds Øe fy,
tkrs gSaA

5. laxkeh fopyu jhfr
(Concurrent Deviation Method)

laxkeh fopyu jhfr lglEcUèk Kkr djus dh ljy rFkk x.kuk djus esa vklku fofèk gSA bl jhfr dk mi;ksx ml fn'kk
esa fd;k tkrk gS tc ;g Kku djuk gks fd nks leadekykvksa ds eè; fdl izòfÙk —èkukRed vFkok _.kkRed—dk
lglEcUèk gSA bl jhfr esa vadxf.krh; ekè; ls fopyu ugha fudkys tkrs cfYd izR;sd in dk fopyu mlls iwoZ okys
in ds ewY; ls fudkyk tkrk gSA fopyu fudkyus esa Hkh mudh ek=kk dh mis{kk djds dsoy fopyu dh fn'kk (+ vFkok
–) dks gh è;ku esa j[kk tkrk gSA ;fn fopyu 'kwU; gks, vFkkZr~ iwoZ in ds ewY; ds cjkcj gh lEcfUèkr in dk ewY; gks,
ogk¡ = dk fu'kku yxk fn;k tkrk gSA x rFkk y Jsf.k;kas ds rRlEcUèkh fopyu-fpUgksa (Corresponding Deviation Signs)

dks xq.kk djds laxkeh fopyu (Concurrent Deviation) okys dkWye esa fy[k fn;k tkrk gSA xq.kk ds fu;e ds vuqlkj
nks leku fpUgksa dk xq.kk + gksrk gS vFkkZr~ + + rFkk – – dk xq.kk + gksrk gSA vleku fpUgksa vFkkZr~ + – vFkok – + dk xq.kk
– gksrk gSA laxkeh fopyu ds dkWye esa fy[ks + fPkUgksa dks tksM+ fy;k tkrk gS rFkk fuEu lw=k ls lglEcUèk xq.kd Kkr
fd;k tkrk gS :

rc = ± ï
ï2C N

N

rc = laxkeh fopyu xq.kd (Coefficient of Concurrent Deviations)

C = laxkeh fopyuksa dh la[;k (Number of Concurrent Deviations)

N = fopyu-;qXeksa dh la[;k tks in-;qXeksa dh la[;k ls de gksrh gSA (Number of pairs of Deviations)

lglEcUèk xq.kd esa + vFkok – fpºu dks 
2C N

N

ïL
NM

O
QP ds fpºu ds vuqlkj yxk;k tkrk gSA ;fn bldk ifj.kke + gksxk

rks r Hkh + vkSj – gksxk rks r Hkh – gksrk gSA
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Illustration 9 : Following are the marks scored by a group of 11 students in Commerce and Economics :

Student : A B C D E F G H I J K

Marks in Commerce : 65 40 35 75 63 80 35 20 80 60 50

Marks in Economics : 60 55 50 56 30 70 40 35 80 75 80

Calculate the coefficient of correlation by the method of Concurrent Deviations.

Solution :

Deviation from Deviation from

Marks in Preceding Marks in Preceding Concurrent Disagreement

Student Commerce Students Economics Students Deviation

X dx Y dy C

A 65 60

B 40 – 55 – +

C 35 – 50 – +

D 75 + 56 + +

E 63 – 30 – +

F 80 + 70 + +

G 35 – 40 – +

H 20 – 35 – +

I 80 + 80 + +

J 60 – 75 – +

K 50 – 80 + –

N = 10 N = 10 SC = 9           1

Substituting these values in the formula

r = ± ï
ï2C N

N
 we get

r = + 
18 10

10

ï
 = + ï 80  = + 0.89

vU; mnkgj.k

Illustration 10. In a city, a survey was conducted to find out the correlation between age and blindness.

The relevant data obtained are as follows :-

Age No. of Persons No. of Blind

(years) (000') persons

0-10 100 55

10-20 60 40

20-30 40 38

30-40 36 36

40-50 24 34

50-60 11 22

60-70 8 18
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Solution : In this problem, first no. of blind persons is to be calculated for a common base, like 100000. Thus no.

of blind persons per 100000 population for each age group. The new nos. are as follows :-

Age Group No. of blind

10-20
40

60000
 × 100000 = 67

20-30
38

40000
 × 100000 = 95

30-40
36

36000
 × 100000 = 100

40-50
34

24000
 × 100000 = 142

50-60
22

11000
 × 100000 = 200

60-70
18

8000
 × 100000 = 225

Age (X) Mid values dx = 35 dx2 Y dy = 126 dy2 dxdy

0-10 5 – 30 900 55 – 71 5041 2130

10-20 15 – 20 400 67 – 59 3481 1180

20-30 25 – 10 100 95 – 31 961 310

30-40 35 0 0 100 – 26 676 0

40-50 45 10 100 142 16 256 160

50-60 55 20 400 200 74 5476 1480

60-70 65 30 900 225 99 9801 2970

0 2800 2 25692 8230

Now Sdx = 0,    Sdx2 = 2800,   Sdy = 2

Sdy2 = 25692,    Sdxdy = 8230

So substituting these values in the

r =
N

N N

ï ï ï

ï ï ï ï

dxdy dx dy

dx dx dy dy

ï

ï ï2 2 2 2b g b g

=
7 8230 0 2

7 2800 0 7 25692 2
2

ï ï ï

ï ï ï ï
ïb g b g

=
57610

19600 179840ï

= 0.97
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Illustration 11 : A computer while calculating correlation coefficient between two variables X and Y

obtained the following values :-

n = 30,    Sx = 120,    Sx2 = 600,    Sy = 90,    Sy2 = 350,    Sxy = 356

It was, however, later discovered that it had wrongly copied two pairs of values as  instead of

. Find the correct value of r.

Solution : loZizFke lgh eku fudkys tk,axs :

Correct Sx = 120 – (8 + 10) + (8 + 12) = 122

Correct Sy = 90 – (12 + 8) + (10 + 7) = 87

Correct Sx2 = 600 – (82 + 102) + (82 + 122) = 664

Correct Sy2 = 350 – (122 + 82) + (102 + 72) = 291

Correct Sxy = 356 – (8 × 12 + 10 × 8) + (8 × 10 + 12 × 7) = 344

Now r =
30 344 122 87

30 644 122 30 291 87
2 2

ï ï ï

ï ï ï ïb g b g

=
10320 10614

19320 14884 8730 7569

ï

ï ï.

=
ï 294

4436 1161.
 = – 0.129

Illustration 12 : Calculate coefficient of correlation for the following data :

n = 10, Sx = 140, Sy = 150, S (x – 10)2 = 180, S (y – 15)2 = 215, S (x – 10) (y – 15) = 60

Solution : bl iz'u esa izFke lw=k dk iz;ksx ugha fd;k tk ldrk D;ksafd vadxf.krh; ekè; ls fopyuksa dk eku ugha
fn;k x;k gSA vr: rhljk lw=k (izR;{k fofèk) dk iz;ksx fd;k tk,xkA

S (x – 10)2 = 180

or S (x2 – 20 × + 100) = 180

or Sx2 – 20 S × + 10 × 100 = 180

or Sx2 = 180 – 1000 + 2800 = 1980

S (y – 15)2 = 215

or S (y2 – 30y + 225) = 215

Sy2 – 30 × 150 + 10 × 225 = 215

Sy2 = 215 + 4500 + 2250 = 2465

S (x – 10) (y – 15) = 60

or S (xy – 15x – 10y + 150) = 60

or Sxy – 15 × 140 – 10 × 150 + 10 × 150 = 60

or Sxy = 60 +2100 + 1500 – 1100

= 2160

Hence r =
10 2160 140 150

10 1980 140 10 2465 150
2 2

ï ï ï

ï ï ï ïb g b g
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=
21600 21000

19800 19600 24650 22500

ï

ï ï

=
600

200 2110
 = 0.915

Illustration 13 :

(a) For a given problem, r = 0.8, probable error is 0.09. Is the value of r significant ?

(b) A student calculates the value of r as + 0.7 when the value of N is 5 and concludes that ‘r’ is highly

significant. Is he correct ?

(c) Show that r is significant if —

N = 16, P.E. = 0.125 and 0.6745 = 2/3

Solution :

(a)
r

P.E.
= 9 (App.)

Since the value or ‘r’ is 9 times the value of P.E., so it’s value is significant.

(b) r = + .7, N = 5

P.E. = 0.6745 × 
1 2ï r

N
 = .6745 × 

1 0 49

5

ï .
 = 0.6745 × 

0 51

2 236

.

.

= 0.6745 × .228 = .152

lglEcUèk xq.kd lEHkkO; foHkze ds N: xqus ls de gS (.7 < 6 + .152) vr: lglEcUèk xq.kd egÙoiw.kZ ugha gSA fudkyk
x;k fu"d"kZ xyr gSA

(c) N = 16, P.E. = .125, 0.6745 = 
2

3

igys P.E. rFkk N dh lgk;rk ls r dk ewY; Kkr fd;k tkuk pkfg,A

P.E. = 0.6745 × 
1 2ï r

N
= 0.125 =  

2

3
 × 

1

16

2ï r

= 0.125 = 
2

3
 × 

1

4

2ï r
= 0.125 = 

2 2

12

2ï r

= 1.8 = 2 – 2r2 = 2r2 = 2 – 1.8 =  2r2 = .2

= r2 = 0.1 = r = 0 1.  = 0.3

P.E. × 6  = 1.25 × 6 = .75

bl mnkgj.k esa r = 0.3 gS rks P.E. × 6 = 0.75 ls de gS, vr: lglEcUèk xq.kd egÙoiw.kZ ugha gSA

Illustration 14 : Two judges in a baby-competition rank the 12 entries as follows :-

Entry : A B C D E F G H I J K L

X Judge : 1 2 3 4 5 6 7 8 9 10 11 12

Y Judge : 12 9 6 10 3 5 4 7 8 2 11 1

What degree of agreement is there between the Judges ?
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Solution :

Entry Rank by x Rank by y d d2

A 1 12 – 11 121

B 2 9 – 7 49

C 3 6 – 3 9

D 4 10 – 6 36

E 5 3 + 2 4

F 6 5 + 1 1

G 7 4 + 3 9

H 8 7 + 1 1

I 9 8 + 1 1

J 10 2 + 8 64

K 11 11 0 0

L 12 1 + 11 121

N = 12 S = 416

r  = 1 – 
6 2ï d

N N3 ï
 = 1 – 

6 416

12 123

ï

ï
 = 1 – 

2496

1716
 = – 

780

1716
 = – .455

it indicates that the judges have fairly strongly divergent likes and dislikes so far as ranking of the babies is

concerned.

lkjka'k
(Summary)

— lglEcUèk fo'ys"k.k lkaf[;dh dk ,d egÙoiw.kZ eki gS ftldh lgk;rk ls ge fdUgha Hkh nks ;k vfèkd pjksa ds
eè; lEcUèk Kkr dj ldrs gSaA

— nks pjksa ds chp lglEcUèk eq[;r: nks izdkj dk gksrk gS — _.kkRed ;k èkukRedA

— nks pjksa ds chp lglEcUèk fudkyus dh lHkh fofèk;ksa esa dkyZ fi;lZu dh xq.kkad dh fofèk (Carl Pearson’s

coefficient of correlation) lcls yksdfiz; o mi;qDr gSA bl xq.kkad gks ge ‘r’ ls izn£'kr djrs gSaA

— r dk eku ges'kk – 1 ls + 1 ds chp esa jgsxkA

— ;fn izkIr lwpuk xq.kkRed gks, ftldks ge dksbZ eku u ns ldsa, rks ml voLFkk esa r dk eku Kkr ugha fd;k tk
ldrkA ,slh fLFkfr esa Spearman’s coefficient of rank correlation fudkyk tkrk gSA

— ;s lglEcUèk xq.kksa ds Øe vFkok vuqfLFkfr (Rank) ij vkèkkfjr gSA

— ;fn gesa ;s ekywe djuk gks fd ,d pj dks dqy vifdj.k esa nwljs pj dk fdruk izfr'kr ;ksxnku gS rks ge
voèkkj.kk xq.kkad fudkyrs gSa tks fd lglEcUèk xq.kkad (r) ij vkèkkfjr gSA

— ;fn gesa ;s ekywe djuk gks fd ,d pj dks dqy vifdj.k esa nwljs pj dk fdruk izfr'kr ;ksxnku gS rks ge
voèkkj.kk xq.kkad fudkyrs gSa tks fd lglEcUèk xq.kkad (r) dk oxZ gksrk gSA

— ;fn nksuksa pjksa ds mnxe o iSeku esa ifjorZu dj fn;k tk, rks lHkh ‘r’ ds eku esa dksbZ ifjorZu ugha gksxkA

(Correlation coefficient is independent of change of origion and change of scale).
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iz'ukoyh

(Exercise)

(1) lglEcUèk dh ifjHkk"kk nhft, vkSj lkaf[;dh esa bldh mi;ksfxrk dk foospu dhft,A D;k ;g lnk nks pj-ewY;ksa
ds chp dkj.k ifj.kke lEcUèk dks O;Dr djrk gS \

Define correlation and discuss its usefulness in Statistics. Does it always show cause and effect relation-

ship between two variables ?

(2) lglEcUèk D;k gS ? blds fdrus izdkj gSa ? O;k[;k dhft,A

What is correlation ? What are its types ? Explain.

(3) lglEcUèk Kkr djus dh fofHké fofèk;ksa dh O;k[;k dhft,A

Explain different methods of measuring correlation.

(4) dkyZ fi;lZu dk lglEcUèk xq.kkad D;k gS ? bls dSls fudkyk tkrk gS ? bldh fo'ks"krk,¡ o lhek,a D;k gSa ?

What is Karl Pearson’s coefficient of correlation ? How it is measured ? What are its merits and limita-

tions ?

(5) lEHkkO; foHkze dh ifjHkk"kk nhft, o bldh egÙkk crkb,A

Define probable error and discuss its importance.

(6) lglEcUèk rFkk laxkeh fopyu esa varj Li"V dhft,A laxkeh fopyu xq.kkad fudkyus dh fofèk dh O;k[;k
dhft,A

Distinguish between correlation and concurrent deviation. Explain the method for calculating coefficient

of concurrent deviation.

(7) dksfV vUrj lglEcUèk D;k gS ? fdu ifjfLFkfr;kas esa mls mi;ksx esa yk;k tkrk gS \ bldk xq.kkad dSls fudkyk
tkrk gS \

What is rank correlation ? In what situations is it used ? How is its co-efficient determined ?

(8) fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, :-

(d) fo{ksi fp=k ([k) fujFkZd lglEcUèk

(x) fcUnqjs[kh; fofèk (?k) lEHkkO; foHkze

Write short notes on the following :-

(a) Scatter diagram (b) Spurious or non-sense correlation

(c) The graphic method (d) Probable error

(9) fuEu leadksa dks fo{ksi fp=k ij fpfºur dhft, :-

Draw a scatter diagram to represent the following data :

X : 25 29 38 43 45 49 55 59

Y : 52 57 69 76 79 84 92 96 [Ans. r = + .99]

(10) fuEu leadksa dks fcUnq-js[kh; fofèk ls izLrqr djsa :

Represent the following data with the help of graphic method :

X : 42 44 58 55 89 98 66

Y : 56 49 53 58 65 76 51

[Ans. r  = + .904]
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(11) fuEufyf[kr nl daifu;ksa ds [kpZ rFkk fcØh ls lglEcUèk xq.kkad Kkr dhft, :-

Find the coefficient of correlation between the sales and expenses of the following 10 firms :-

Firms : 1 2 3 4 5 6 7 8 9 10

Sales : 50 50 55 60 65 65 65 60 60 50

Expenses : 11 13 14 16 16 15 15 14 13 13

[Ans. r = + .79]

(12) fuEu leadksa ls firkvksa rFkk iq=kksa dh ÅapkbZ ds eè; lglEcUèk xq.kkad Kkr dhft, :-

Find out the correlation coefficient between the heights of father and son from the following data :-

Height of father : 65 63 67 64 68 62 70 66 68 67 67 71

(inches) x

Height of Son : 68 66 68 65 69 66 68 65 71 67 68 70

(inches) y

[Ans. r = + .7]

(13) fuEu rkfydk 10 fo|k£Fk;ksa }kjk ys[kkdeZ o lkaf[;dh esa izkIr vadksa dks fn[kkrh gSA lglEcUèk xq.kkad Kkr
dhft, :-

The following table shows the marks obtained by 10 students in Accountancy and Statistics. Find the

coefficient of correlation.

fo|kFkhZ (Student) : 1 2 3 4 5 6 7 8 9 10

ys[kkQeZ esa vad : 45 70 65 30 90 40 50 75 85 60

(Marks in Accountancy)

lkaf[;dh esa vad : 35 90 70 40 95 40 60 80 80 50

(Marks in Statistics)

[Ans. r = + 0.9]

(14) fuEu leadksa ls x rFkk y ds eè; lglEcUèk xq.kkad Kkr dhft, :-

From the following data, compute the coefficient of correlation between x and y.

x-series y-series

Number of items 15 15

Arithmetic Mean 25 18

Square of deviations from arithmetic mean 136 138

Summation of products of deviations of x any y

series from their respective arithemtic means 122

[Ans. r = + .89]
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(15) fuEu leadksa ls lglEcUèk xq.kkad vkSj bldk lEHkkO; foHkze Kkr dhft, :-

Calculate the correlation coefficient fromt the following data and also calculate its probable error :-

Year No. of Building Permits Value

1977 21 41

1978 18 34

1979 23 38

1980 34 67

1981 36 68

1982 38 84

1983 38 76

1984 36 72

1985 32 99

1986 33 67

1987 32 58

[Ans. r = + .82, P.E. = .07]

(16) fuEu leadksa ls X rFkk Y esa lg-lEcUèk xq.kkad Kkr dhft,A

X-Js.kh Y-Js.kh

enksa dh la[;k 10 10

lekUrj ekè; 107 69

ekè; ls fopyuksa ds oxks± dk ;ksx 1816 934

X vkSj Y ds muds lEcfUèkr ekè;kas ls Øe'k: fopyuksa dh ikjLifjd xq.kkadksa dk dqy ;ksx = 1201

[Ans. r = + 0.83]

From the following data, compute the coefficient of correlation between X and Y.

X-series Y-series

No. of items 10 10

Arithmetic Mean 107 69

Sum of squares of deviations from Mean 1816 934

Summation of product of deviations of X and Y series from their respective means = 1201

[Ans. r = + 0.83]

(17) fuEu leadksa ls X rFkk Y esa lg-lEcUèk Kkr dhft, :-

X-Js.kh Y-Js.kh

enksa dh la[;k 10 10

lekUrj ekè; 45 15

ekè; ls fopyuksa ds oxks± dk ;ksx 1602 296

X vkSj Y ds muds lEcfUèkr ekè;kas ls Øe'k: fopyuksa dh ikjLifjd xq.kkadksa dk dqy ;ksx = 684

X-series Y-series

No. of items 10 10

Mean 45 15

Sum of squares of deviations from Mean 1602 396

Summation of product of deviations of x and y series =  684                     [Ans. r = 0.99, P.E. = 0.023]
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(18) uhps nh xbZ X o Y Jsf.k;ksa ds chp lglEcUèk xq.kkad dh x.kuk dhft, :-

Calculate coefficient of correlation between X and Y series given below :-

X : 51 63 73 46 50 60 47 36 60

Y : 49 72 74 44 58 66 50 30 55

[Ans. r = 0.93]

(19) leadksa ls vk; vkSj O;; ds chp lglEcUèk xq.kkad Kkr dhft, :-

Calculate coefficient of correlation between income and expenditure from the following data :-

Income (Rs.)

Expenditure 0-1000 1000-2000 2000-3000 3000-4000 4000-5000

(Rs.)

0-200 3 3 4 1 —

200-400 3 6 4 4 2

400-600 2 5 7 8 6

600-800 — 4 5 7 5

800-1000 — 3 8 6 4

[Ans. r = 0.33]

(20) uhps nh xbZ Jsf.k;ksa ls ^ykHkka'k* o ^izfrHkwfr dk ewY;* esa dkyZ fi;lZu lglEcUèk xq.kkad dh x.kuk dhft, :-

Calculate Karl Pearson’s co-efficient of correlation between dividends and prices of securities given

below in a bi-variate series :

izfrHkwfr dk     okf"kZd ykHkka'k :i;ksa esa (Annual Dividends in Rs. (X)) ;ksx
ewY; (Total)

(Prices of 16-18 18-20 20-22 22-24 24-26 26-28

Securities)

(Rs.) (Y)

200-210 — — 1 3 4 2 10

190-200 — 1 3 3 3 1 11

180-190 — 1 2 3 2 — 8

170-180 — 2 3 2 — — 7

160-170 2 2 1 1 — — 6

150-160 3 1 1 — — — 5

140-150 2 1 — — — — 3

       ;ksx Total 7 8 11 12 9 3 50

[Ans. r = 0.755]

(21) ,d 'kksèkkFkhZ us x rFkk y ds 12 tksM+ksa ds lead ls lglEcUèk fudkyus ds fy, fuEufyf[kr eku fudkysa :-

Sx = 30, SX = 5, Sx2 = 670, Sy2 = 285 rFkk Sxy = 344. ckn eas ;s ik;k x;k fd x rFkk y ds ,d tksM+s ds eku
X = 11, y = 4 fy[ks x;s Fks tcfd lgh eku x = 10, y = 14 FksA lglEcUèk xq.kkad dk lgh eku Kkr djksA
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A scholar in order to find the correlation coefficient between x and y from 12 pairs of observations, the

following calculations were made : The sum of x = 30, y = 5, x2 = 670, y2 = 285 and xy = 334. On

subsequent verification it was found that the pair x = 11 and y = 4 was copied wrongly, the correct value

being x = 10 and y = 14. Find the correct value of correlation coefficient. [Ans. r = 0.75]

(22) fo|k£Fk;ksa }kjk fgUnh o vaxzsth esa izkIr ØekUrj esa izkIr uhps fn, x, gSaA lglEcUèk xq.kkad dh x.kuk dhft,:

Following are the marks obtained by 10 students in Hindi and English. Calculate the coefficient of corre-

lation.

fgUnh (Hindi) (R1) : 5.5 2.5 8 4 5.5 7 2.5 1 10 9

vaxzsth (English) (R2) : 4 6 9 2 6 8 1 3 10 6

[Ans. rk = 0.76]

(23) 10 fo|k£Fk;ksa esa ys[kkadu o lkaf[;dh esa izkIr vadksa ds eè; ØekUrj lglEcUèk xq.kkad dk eki 0.5 fudkyk x;kA
ckn esa ;s ik;k x;k fd ,d fo|kFkhZ }kjk nksuksa fo"k;ksa esa izkIr Øekadksa dk varj xyrh ls 7 dh txg 3 ys fy;k
x;kA Øekarj lglEcUèk xq.kkad dk lgh eku Kkr djksA

The rank correlation of marks obtained by ten students in statistics and accountancy was found to be 0.5.

It was later discovered that the difference in ranks in the two subjects obtained by one of the students was

wrongly taken as 3 instead of 7. Find the correct rank correlation coefficient.

(24) ,d lkSUn;Z izfr;ksfxrk esa 10 izfr;ksfx;ksa dks rhu fu.kkZ;dksa us fuEu dksfV;k¡ iznku dha :-

1st Judge : 1 5 6 10 2 3 4 9 8 7

(izFke fu.kkZ;d)

2nd Judge : 3 5 8 7 4 10 2 1 6 9

(f}rh; fu.kkZ;d)

3rd Judge : 6 4 9 8 1 7 5 10 3 2

(r̀rh; fu.kkZ;d )

ØekUrj lg-lEcUèk dk iz;ksx djrs gq, crkb, fd fu.kkZ;dksa ds fdl tksM+s dh lqUnjrk ds izfr fudVre leku
#fp gS \

Use the rank correlation to determine which pair of Judges has the nearest approach to common tastes in

beauty.

[Ans. rk I and II Judge = + .115, rk II and IIIrd Judge = – 0.78. rk I and IIIrd Judge = + .345.

So, I and IIIrd Judges have the nearst approach]

(25) lg-lEcUèk D;k gS \ fuEu leadksa ls laxkeh fopyu fofèk }kjk lg-lEcUèk xq.kkad Kkr dhft,A

What is correlation ? Calculate the coefficient of correlation from the following data by the method of

concurrent deviations.

Year : 1960 1960 1962 1963 1964 1965 1966

Export : 70 68 85 80 75 69 72

Import : 22 18 25 16 15 12 20

Year : 1967 1968 1969 1970

Export : 76 82 77 64

Import : 29 18 24 17

[M.D.U., B.Com. 1985] [Ans. rc = + .755]
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(26) fuEufyf[kr ls laxkeh fopyu xq.kkad dk ifjdyu dhft, :

Calculate the coefficient of concurrent deviations from the following :

o"kZ : 1973 1974 1975 1976 1977 1978 1979 1980

vkiw£r : 160 164 172 182 166 170 178 192

dher : 222 280 260 224 266 254 230 190

[B.Com., K.U., 1998] [Ans. rc = – .845]

qq
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vè;k; - 9

izrhixeu fo'ys"k.k
(Regression Analysis)

fiNys vè;k; eas nks pjksa ds chp lglEcUèk Kkr djus dh fofèk;ksa dk o.kZu fd;k x;k FkkA lglEcUèk ls pjksa dk dkj.k

o ifj.kke esa foHkktu Li"V ugha gksrkA nwljs ,d pj ds fdlh Kkr ewY; ls nwljs pj ds vKkr ewY; dk vuqeku yxkuk

Hkh laHko ugha gSA izrhixeu fo'ys"k.k bu nksuksa rF;ksa dks crkus okyh lkaf[;dh dh ,d egRoiw.kZ rduhd gSA

^izrhixeu* (Regression) 'kCn dk vFkZ ihNs ykSVuk vFkok ihNs gVuk (to regress or to step back) gSA mUuhloha 'krkCnh

ds vUr esa] firkvksa rFkk iq=kksa dh Å¡pkb;kas ds lEcUèk dk vè;;u djus esa lj ÝkafUll xkYVu (Sir Francis Galton)

us lkaf[;dh; foKku esa izrhixeu rduhd dk fodkl fd;k FkkA mUgkasus bl 'kCn dk iz;ksx vius 'kksèk-ys[k ^iSr̀d

Å¡pkbZ esa eè;rk dh vksj izrhixeu* (Regression Towards Mediocrity in Heriditary Stature) esa fd;k FkkA vius mDr

'kksèk-ys[k esa mUgksaus ;g Li"V fd;k Fkk fd lkekU;r% yEcs firkvksa ds iq=k Hkh yEcs gksrs gSa] ijUrq iq=kksa esa iq#"kksa ds lexz

dh ekè; ÅapkbZ (Average Male Height) dh vksj okil vkus dh izòfÙk ik;h tkrh gSA vU; 'kCnksa esa] firk -iq=kksa dh

Åapkb;ksa esa ?kfu"V lglEcUèk Fkk ijUrq lkekU;-ekè; ls nksuksa ds fopyuksa esa i;kZIr vUrj FkkA leLr iq#"k tkfr dh

ekè; ÅapkbZ ls firkvksa dh ÅapkbZ ds fopyuksa dh rqyuk esa iq=kksa dh ÅapkbZ ds fopyu de FksA ;fn firkvksa dh ekè;

ÅapkbZ lexz dh ekè; ÅapkbZ ls ,d lsaVhehVj ls de Fkh rks muds iq=kksa dh ekè; ÅapkbZ lexz dh ekè; ÅapkbZ ls ,d

lsaVhehVj vfèkd FkhA xkYVu us yxHkx ,d lgL=k firkvksa rFkk iq=kksa dh ekè; Åapkb;kas dk vUos"k.k djds bl egRoiw.kZ

izòfÙk dks Kkr fd;k FkkA yEcs firkvksa ds iq=k Hkh yEcs gksrs gSa rFkk NksVs dn ds firkvksa ds iq=k Hkh NksVs dn ds gksrs

gSa] ijUrq yEcs firkvksa ds iq=kksa dh vkSlr ÅapkbZ muds firkvkas dh ÅapkbZ dh vkSlr ls de gksrh gS] rFkk NksVs dn ds

firkvksa ds iq=kksa dh vkSlr ÅapkbZ muds firkvksa dh vkSlr ls vfèkd gksrh gSA** vU; 'kCnksa esa] firkvkssa dh ÅapkbZ lexz

dh lkekU; ÅapkbZ ls vfèkd ;k de gksrh Fkh ijUrq iq=kksa dh ÅapkbZ lexz dh ÅapkbZ ds i;kZIr fudV gksrh tkus dh izòfÙk

ik;h tkrh gSA iq=kksa dh ÅapkbZ dk lkekU; ekè; ds fudV okil vkus dh izòfÙk dks xkYVu us ^izrhixeu* dh laKk

nh gSA

lkaf[;dh foKku esa ^izrhixeu* dk iz;ksx mu leLr {ks=kksa esa fd;k tkrk gS] ftuesa nks ;k vfèkd lEcfUèkr Jsf.k;ksa ds

fofHkUu pj-ewY;ksa esa lkekU; ekè; dh vksj okil tkus dh izòfÙk ik;h tkrh gksA ^^tcfd lglEcUèk fo'ys"k.k nks ;k

vfèkd ?kVukvksa ds lgifjorZu dh ?kfu"Vrk dh tk¡p djrk gS] izrhixeu fo'ys"k.k bl lEcUèk dh izÑfr ,oa ek=kk dh

eki djds gesa Hkkoh vuqeku yxkus dh {kerk iznku djrk gS**A vkSlr lEcUèk ds vkèkkj ij iwokZuqeku djus esa izrhixeu

rduhd fo'ks"k mi;ksxh gSA izrhixeu dh lgk;rk ls ,d Js.kh esa ,d fuf'pr ek=kk esa ifjorZu gksus ij nwljh Js.kh

esa gksus okys laHkkfor vkSlr ifjorZu dks Kkr fd;k  tk ldrk gSA okfyl ,oa jkWcVZl~ (Wallis Roberts) ds 'kCnksa esa]

izk;% ;g Kkr djuk vfèkd egRoiw.kZ gksrk gS fd ¼nks pj ewY;ksa esa½ okLrfod lEcUèk D;k gS ftlls ,d pj ewY; ¼Lora=k

pj ewY;½ Kkr gksus ij nwljs pj ewY; ¼vkfJr pj ewY;½ dk iwokZuqeku fd;k tk lds( ,slh n'kk esa iz;ksx dh tkus okyh

mi;qDr rduhd izrhixeu fo'ys"k.k dgykrh gS**A vk£Fkd ,oa O;kikfjd txr esa izrhixeu dh vR;Ur O;kogkfjd

mi;ksfxrk gSA bl rduhd ds iz;ksx ls vusd izdkj ds rF;ksa ds iwokZuqeku fd;s tk ldrs gSaA mnkgj.kkFkZ] fdlh oLrq

ds mRiknu esa fuf'pr ifjorZu gksus ij mlds ewY; esa D;k laHkkfor ifjorZu gksxk] lkekU; ewY; Lrj esa fuf'pr òf)

gksus ij thou-fuokZg O;; fdruk c<+ tk,xk] o"kkZ dh ek=kk esa fuf'pr òf) vFkok deh gksus ij mRiknu esa fdruh òf)

vFkok deh gksxh vkfnA
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js[kh; izrhixeu
(Linear Regression)

nks pj ewY;ksa ds eè; js[kh; lEcUèk (Linear Relationship) ml n'kk esa gksrk gS tc pj ewY; ¼Lora=k½ eas ,d bdkbZ ls
ifjorZu gksus ij nwljs pj ewY; ¼vkfJr½ esa ,d fuf'pr ifj.kke esa ifjorZu (Constant Absolute Change) gksA nks pj-

ewY;ksa esa js[kh; lEcUèk gksus dh n'kk esa Lora=k pj-ewY;ksa ds fn;s x;s eku ds vkèkkj ij vkfJr pj ewY; dk eku Kkr
djus ds fy, izrhixeu js[kkvksa dk iz;ksx fd;k tkrk gSA nks pj-ewY;ksa (x rFkk y) dks fcUnqjs[kh; i=k ij izkafdr djus
ij ,d fo{ksi fp=k cu tkrk gSA izkafdr fcUnqvksa ds eè; ls xqtjrh gqbZ nks ^loksZfpÙk js[kk,a* (Lines of the Best Fit)

[khaph tkrh gSaA ;s js[kk,¡ gh izrhixeu js[kk,a dgykrh gSaA js[kh; izrhixeu eas ;s js[kk,¡ lhèkh (Straight)) gksrh gSaA
izrhixeu js[kkvksa ds vkèkkj ij ,d ?kkrh; nks lehdj.k gksrs gSaA bu lehdj.kksa dks x on y rFkk ‘y’ on ‘x’ dgrs gSaA
‘X on Y’ lehdj.k ls ‘y’ ds fn;s x;s ewY; ds fy, ‘x’ dk lokZfèkd lEHko ewY; Kkr fd;k tk ldrk gSA ;g lehdj.k
y = a + bx gksrk gSA ‘y on x’ lehdj.k ls ‘X’ ds fn;s ewY;s ds fy;s ‘y’ dk lokZfèkd lEHko ewY; Kkr fd;k tk ldrk
gSA ;g lehdj.k x = a + by gksrk gSA

izrhixeu js[kk,¡
(Regression Lines)

^^,d pj-ewY; ls nwljs pj-ewY; dk iwokZuqeku djus esa iz;qDr fofèk esa ,d js[kk, tks izkafdr fcUnqvksa ds eè; bl izdkj
[khaph tkrh gS nksuks pj-ewY;ksa ds vkSlr lEcUèk dk izn'kZu djsa, dk iz;ksx fd;k tkrk gSA bl izdkj dh js[kk dks
izrhixeu js[kk dgrs gSa ^^izrhixeu js[kk,¡ nks gksrh gSa tks nks Jsf.k;ksa ds ikjLifjd ekè; lEcUèk dks O;Dr djrh gSaA
ijUrq ;fn nksuksa Jsf.k;ksa ds eè;iw.kZ lglEcUèk (Perfect Correlation, or r = ±1) gksrk gS rks nksuks js[kk,¡ ,d-nwljs dks
<d ysrh gSa, vFkkZr~ nksuksa js[kk,¡ ,d js[kk dk Lo:i izkIr dj ysrh gSaA nksuksa izrhixeu js[kk,¡ ,d nwljs dks x rFkk y

Jsf.k;ksa ds ekè;ksa ij ,d-nwljs dks dkVrh gSaA ;s js[kk,¡ ,d-nwljs ds ftrus fudV gksaxh, x rFkk y Jsf.k;ksa ds eè;
lglEcUèk dh ek=kk Hkh mruh gh vfèkd gksxhA

izrhixeu dh ,d js[kk x dk y ij izrhixeu (Regression of x and y) O;Dr djrh gSSA bl js[kk dh jpuk y dks Lora=k
pj-ewY; (Independent Variable) rFkk x dks vkfJr pj-ewY; (Dependent Variable) eku dj dh tkrh gSA nksuksa pj-

ewY;ksa ds ekè; lEcUèk ds vkèkkj ij bl js[kk ls ‘y’ dks fn;s x;s ewY; dks led{k ‘x’ dk loksZfpr ewY; Kkr fd;k tkrk
gSA izrhixeu dh nwljh js[kk y dk x ij izrhixeu (Regression of y on x) O;Dr djrh gSA bl js[kk dh jpuk esa x dk
Lora=k pj-ewY; rFkk y dks vkfJr pj-ewY; ekuk tkrk gSA ;s js[kk ‘x’ dks fn;s x;s ewY; dks led{k ‘y’ dks loksZfpr
ewY; Kkr djus esa ;ksx nsrh gSA

izrhixeu js[kk,¡ o lglEcUèk xq.kkad
(Regression Lines and Co-efficient of Correlation)

izrhixeu js[kkvksa dh lgk;rk ls ge lglEcUèk dk vuqeku yxk ldrs gSaA ;fn nks Jsf.k;ksa ds eè; èkukRed lglEcUèk
gksrk gS rks nksuksa izrhixeu js[kk,¡ js[kkfp=k ij ck;sa fupys dksus ls nkfgus Åij ds dksus dh vksj c<+rh gSaA _.kkRed
lglEcUèk gksus dh n'kk esa ;s js[kk,¡ Åij ls uhps dh vksj vkrh gSaA nksuksa Jsf.k;ksa ds eè;iw.kZ lglEcUèk gksus dh n'kk
esa nksuksa js[kk,¡ iwjh rjg ls ,d nwljs ij <d ysrh gSa, vFkkZr~ iw.kZ lglEcUèk gksus ij dsoy ,d gh izrhixeu js[kk curh
gSA ;fn nks Jsf.k;ksa esa lglEcUèk dk vHkko gksrk gS, rks nksuks izrhixeu js[kk,¡ ,d nwljs dks ledks.k (Right Angle)

ij dkVrh gSaA nks Jsf.k;ksa ls lhfer lglEcUèk gksus dh n'kk esa, nksuksa izrhixeu js[kkvksa dh nwjh lglEcUèk dh ek=kk
dks bafxr djrh gSaA ;s js[kk,¡ ,d nwljs ds ftrus fudV gksaxh, nksuksa Jsf.k;ksa esa lglEcUèk mruk gh vfèkd gksxkA ;s js[kk,¡
,d-nwljs ls ftruh vyx gksrh tk;asxh, lglEcUèk dh ek=kk mruh gh de gksrh tk;sxhA
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mijksDr fLFkfr;ksa dks ge fcUnqjs[kh; fp=k.k ls Hkh fn[kk ldrs gSa, tSlk fd uhps fn[kk;k x;k gSA

izrhixeu lehdj.k
(Regression Equation)

izrhixeu lehdj.k, izrhixeu dks O;Dr djrs gSaA izrhixeu js[kk,¡ nks gksrh gS, vr% izrhixeu lehdj.k Hkh nks gksrs
gSa %-

x on y Regression Equation : x = a + by

Regression Equation : y = a + bx

mDr lehdj.kksa esa x rFkk y pj-ewY; gSa rFkk ‘a’ vkSj ‘b’ vpj (Constant) gSaA vpj ‘a’ vUr%[k.M (Intercept) gksrk gS,
vFkkZr~ og fcUnq gksrk gS tgk¡ izrhixeu js[kk dksfV v{k (y-axis) dks Li'kZ djrh gSA vU; 'kCnksa esa ewy fcUnq (Point of

Origin) ls izrhixeu js[kk }kjk dksfV-v{k dks Li'kZ djus okys fcUnq dh nwjh gksrh gSA ‘a’ èkukRed gksus ij izrhixeu
js[kk ls Åij rFkk _.kkRed gksus ij ewy fcUnq ls uhps dksfV v{k dks Li'kZ djrh gSA iwoZ esa fn;s x;s fp=k esa bls Li"V
fd;k x;k gSA x = a + by lehdj.k esa a = x – by rFkk y = a + bx lehdj.k esa x = y – bx gksrk gSA (x rFkk y lEcfUèkr
Jsf.k;ksa ds ekè;eksa dk izfrfufèkRo djrs gSa)A

vpj ‘b’ izrhixeu js[kk dk <ky (Slope of the Line) izn£'kr djrk gSA (The Constant ‘b’ is the value of the tangent

to the angle formed between the line and any horizontal drawn from it) bls izrhixeu xq.kkad Hkh dgrs gSaA blls ;g
Kkr gksrk gS fd ‘x’ esa ,d bdkbZ dk ifjorZu gksus ij ‘y’ esa fdruk ifjorZu gksxkA ;fn ‘b’ dk ewY; èkukRed gksrk
gS rks izrhixeu js[kk dk <yku ck;sa ls nk;sa Åij dh vksj gksxkA ‘b’ dk ewY; _.kkRed gksus ij js[kk uhps dh vksj
gksxhA izrhixeu lehdj.kksa dks fuEufyf[kr fofèk;ksa ls gy fd;k tkrk gS %-
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(1) lekU; lehdj.k (Normal Equation)

(2) x rFkk y ds vadxf.krh; ekè; ls fopyu (Deviation taken form arithmetic mean of x +y)

(3) x rFkk y ds dkYifud ekè; ls fopyu (Deviation taken from assumed means of x and y)

(1) lkekU; lehdj.k (Normal Equation)

(A) x dk y ij izrhixeu lehdj.k

x = a + by

a rFkk b ds eku fudkyus ds fy;s nks lehdj.k cuk;s tk,axs

Sx = Na + bSy ...(1)

Sxy = aSy + bSy2 ...(2)

izFke lehdj.k dks Sy ls xq.kk djsa o f}rh; lehdj.k dks N ls xq.kk djus ds ckn mls izFke ls ?kVk;s rks gekjs ikl
b dk eku vk tkrk gSA

SxSy = NaSy + b (Sy)2

N Sxy = NaSy + bN Sy2

or              

ï ï ï ï ï

ï ï ï ï ï

x y xy b y y

b y y xy x y

ï ï ï

ï ï ï

N N

N N

2 2

2 2

e j
e j

or b
xy

=
N

N Y2

ï ï ï

ï ï

xy x y

y

ï

ï b g2
...(3)

(B) y dk x ij izrhixeu lehdj.k

y = a + bx

blesa fuEufyf[kr nks lehdj.k cusaxs

Sy = Na + b Sx

Sxy = aSx + b Sx2

Åij okyh fofèk viukdj ge b
yx

 dk eku fudky ldrs gSaA

b
yx

=
N

N 2

ï ï ï

ï ï

xy x y

x x

ï

ï b g2

a dk eku ge fdlh ,d lehdj.k esa b dk eku j[kdj fudky ldrs gSaA

Illustration 1 : Obtain two regression equations for the following data :-

x 8 9 10 11 12 13 14 15 16 17

y 7 7 8 8 8 9 9 10 11 11



2 4 2       O;kolkf;d lkaf[;dh

Solution :

x y x2 y2 xy

8 7 64 49 56

9 7 81 49 63

10 8 100 64 80

11 8 121 64 88

12 8 144 64 96

13 9 169 81 117

14 9 196 81 126

15 10 225 100 150

16 11 256 121 176

17 11 289 121 187

Sx = 125 Sy  = 88 Sx2 = 1645 Sy2 = 794 Sxy = 1139

(i) Equation of x and y

x = a + by

Two normal equations are

Sx = Na + bSy

Sxy = aSy + bSy2

bxy =
N

N 2

ï ï ï

ï ï

xy x y

y y

ï

ï b g2
 = 

10 1139 125 88

10 794 88
2

ï ï ï

ï ï b g
 = 

390

196
 = 1.99

Now Sx = Na + bSy

125 = 10a + 1.99 × 88

= 10a + 175

\ 10a = –50

or a = –5

So equation of x any y is x = – 5 + 1.99 Y

(ii) Equation of y on x

Two normal equations are :

Sy = Na + bSx

Sxy = aSx + b (Sx)2

by x =
N Y X. Y

N X X2

ï ï ï

ï ï

ï ï

ï b g2
 = 

10 1139 125 88

10 16450 125
2

ï ï ï

ï ï b g
Now Sy = Na + bSx

88 = 10a + 0.47 × 125

10a = 29.25

or a = 2.925

\ Equation of y on x is y = 2.925 + 0.47 x
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Illustration 2. Obtain two regression equations from the data obtained below :-

x 6 3 9 4 8

y 9 8 5 8 6

Solution :

x y x2 y2 xy

6 9 36 81 54

3 8 9 64 24

9 5 81 25 45

4 8 16 64 32

8 6 64 36 48

30 36 206 270 203

(i) Two normal equations to find regression line of x and y

Sx = na  + bSy

Sxy = aSy + bSy2

Substituting the values in the normal equations,

30 = 5a + 36b

203 = 36a + 270b

Multiply equation (3) by 7.2

216 = 36a + 259.2b

Sub : 203 = 36a + 270.0b

13 = – 10.8 b

b =
ï 10 8

13

.

= (–) 0.83

Interpret the value of b in equation (3)

30 = 5a + 36 (– 0.83)

30 = 5a – 29.88

– 5a = – 29.88 – 30.00

5a = 59.88

a =

59 88

5

.

= 11.976

Putting the values of a and b, the form of regression equation of x on y is :

x = 11.976 – 0.83 y

(ii) Two normal equations to find out regression line of y on x is :

Sy = na + bSx

Sxy = aSx + bSx2

Substituting the values of equations (7) and (8)

36 = 5a + 30b

203 = 30a + 206b
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Multiplying equation (9) by 6

216 = 30a + 180b

Sub : 216 = 30a + 206b

13 = – 26b

b =

ï 26

13

 = – 2

Interpret the value of b in equation (9)

36 = 5a  + 30 (– 2)

36 = 5a – 60

– 5a = – 66 – 36

a =
ï 96

5
 = 19.2

Putting the values of a and b, the regression equation of y on x is :

y = 19.2 – 2.0x

(2) x rFkk y ds vadxf.krh; ekè;ksa ls fopyu

(Deviations taken from Arithmetic Means of x and y)

izFke fofèk esa geus x = a + by rFkk y = a + bx esa a o b ds eku fudkyus ds fy, nks-nks lehdj.k cuk;s FksA buesa
ls ,d-,d lehdj.k ysdj ge ;g nwljh fofèk iz;ksx djsaxs %-

(i)  Equation of x any y

x = a + by ...(i)

blds fy;s ,d lkekU; lehdj.k ;s FkkA

Sx = Na + bSy

nksuksa i{kksa dks N ls Hkkx nsus ij u;k lehdj.k ;g gSA

ï N

N
= a + b.

ï Y

N

or x = a + b

y

...(2)

lehdj.k (1) esa ls (2) ?kVk,a

x – 

x

= b (y – 

y

) ...(3)

;g gekjh nwljh fofèk ds lehdj.k dk lw=k gSA blesa geas b ;kfu bxy dk eku fudkyuk gSA bl eku dks mijksDr
lehdj.k esa j[kdj geas x or y dk lehdj.k feyrk gSA tSlk fd ge tkurs gSaA

x – 

x

= x rFkk y – 

y

 = y ...(3)

bl rjg lehdj.k dk ifjo£rr :i gSA

x = bxy.y

or xy = bxy.y2 ¼nksuksa i{kksa dks y ls xq.kk djus ij½

or Sxy = bxy Sy2

bl rjg bxy =

ï

ï

xy

y2
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bl rjg ls y on x dk lehdj.k ds fy;s

y = a + bx

y = a + b

x

y – 

y

= b (x – 

x

) ...(4)

and byx =

ï

ï

xy

x2

byx ds bl eku dks lehdj.k (4) esa j[kus ij gesa y on x dk lehdj.k izkIr gksrk gSA

Illustration 3 : Obtain two regression equations for the following data relating to sales (in crore Rs.) and

advertisement expenditure (in lakh Rs.) of a company.

Sales (x) : 10 11 13 15 16 19 14

Adv. Exp. (y) : 60 62 65 70 73 75 71

Solution :

x x x2 y y y2 xy

(x – 14) (y – 68)

10 – 4 16 60 – 8 64 32

11 – 3 9 62 – 6 36 18

13 – 1 1 65 – 3 9 3

15 1 1 70 2 4 2

16 2 4 73 5 25 10

19 5 25 75 7 49 35

14 0 0 71 3 9 0

98 0 56 476 0 196 100

x = 98/7 = 14

y

= 476/7 = 68

(i) Regression equation of x and y bxy =

ï

ï

xy

y2

 = 
100

196
 = 0.51

x – 14 = 0.51 (y – 68)

x – 14 = 0.51 y – 34.68

x = 0.51 y – 34.68 + 14.0

or x = – 20.68 + 0.51 y

(ii) Regression equation of y and x

byx =
ï

ï

xy

x2
 = 

100

56

= 1.7857

y – 68 = 1.7857 (x – 14)

y – 68 = 1.7857 x  24.9998

y = 1.7857 x – 24.9998 + 68.0

or y = 43.002 + 1.7857 x
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(3) dkfYifud ekè;ksa ls fopyu

(Deviations taken from assumed means of x and y)

,slh fLFkfr esa tcfd x rFkk y ds vadxf.krh; ekè; iw.kk±d uk gks rks ge bl fofèk dk iz;ksx djrs gSaA ;fn x lkj.kh dk
dkYifud ekè; Ax gS o y dk Ay rks ge fopyu dx o dy fudkyrs gSaA

dx = x – Ax

dy = y – Ay

blds ckn ge izrhixeu xq.kkadksa dk eku fuEufyf[kr lw=kksa ls fudkyrs gSaA

bxy =
N

N

ï ï ï

ï ï

dxdy dx dy

dy dy

ï

ï2 2b g

vkSj byx =
N

N

ï ï

ï ï

dxdy dxdy

dx dx

ï

ï2 2b g
x on y ds lehdj.k dks izkIr djus dk lw=k gS

x – x = bxy (y – 

y

)

rFkk y on x dk lehdj.k P izkIr djus dk lw=k gS

y – 

y

= byx (x – 

x

)

Illustration 4 : Obtain the two regression equation for the following data relating to income (Rs.) and

expenditure on foods (Rs.) of 10 families.

Income (Rs.) 120 90 80 150 130 140 110 95 75 105

Expenditure of Food (Rs.) 40 36 40 45 40 44 45 38 50 35

Solution : Let us denote income by x and food expenditure by y. Further let Ax = 109 and Ay = 41. So dx = x –

109 and dy = y – 41.

x dx dx2 y dy dy2 dx.dy

120 11 121 40 – 1 1 – 11

90 – 19 361 36 – 5 25 95

80 – 29 841 40 – 1 1 29

150 41 1681 45 4 16 164

130 21 441 40 – 1 1 – 21

140 31 961 44 3 9 93

110 1 1 45 1 16 4

95 – 14 196 38 – 3 9 42

75 – 34 1156 50 9 81 – 306

105 – 4 16 35 – 6 36 24

1095 5 5775 413 3 195 113
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x

=

1095

10

 = 109.50 y =

413

10

 = 41.30

bxy =
10 113 5 3

10 195 9

ï ï ï

ï ï
byx =

10 113 5 3

10 5775 5
2

ï ï ï

ï ï b g

=
1130 15

1950 9

ï

ï
=

1130 15

57751 25

ï

ï

=
1115

1941
 = 0.57 =

1115

57725
 = 0.019

(i) Regression equation of x and y

x – x = bxy (y – 

y

)

x – 109.50 = 0.57 (y – 41.30)

= 0.574 – 23.72

x = 85.78 + 0.574

(ii) Regression equation of y and x

y – 

y

= bxy (x – 

x

)

y – 41.30 = 0.019 (x – 109.50)

= 0.019 x – 2.11

y = 39.19 + 0.019 x

f}pj o£xr vkòfÙk caVu esa izrhixeu lehdj.k

(Regression Equations for Grouped Frequency Distribution)

f}pj o£xr vkòfÙk caVu esa izrhixeu xq.kd Kkr djus ds fy, fdlh izdkj dh rkfydk cuk;h tk,xh ftl izdkj ,slh
Js.kh esa lglEcUèk xq.kkad Kkr djus ds fy, cuk;h tkrh gSA ;g mxz mnkgj.k esa Li"V fd;k x;k gSA

Illustration 5 : In the following table, A’s stand respectively for marks obtained in Economics in intervals

of 4-8, 8-12, 12-16 and 16-20 and B’s stand for marks obtained in Statistics in intervals of 8-14, 14-20 and

20-26. Calculate the equation to the two lines of regression.

A1 A2 A3 A4 Total

B1 11 6 2 1 20

B2 5 12 15 8 40

B3 — 2 3 15 20

Total 16 20 20 24 80
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Solution :

Average of x = A
x
 + 

ï fdx

N
 × i

x
 = 14 + 

ï 28

80
 × 4 = 14 – 1.4 = 12.6

Average of y = Ay + 
ï fdy

N
 × iy = 17 + 

0

80
 × 6 = 17

Regression Coefficients :

                                      x on y                       x on y

b
xy

=

ï
ï ï

ï
ï

fd d
fd fd

i

fd
fd

i

x y
x y

x

y
y

y

ï
ïL

NM
O
QP

ï

L

N
M
MM

O

Q
P
PP

ï

N

N

2

2d i
b

yx
=

ï
ï ï

ï
ï

fd d
fd fd

i

fd
fd

i

y
x y

y

y x

2

2 2
2

ï
ïL

NM
O
QP

ï

L
N
M
M

O
Q
P
P ï

N

N

b g

=

40
28 0

80
4

40
0

80
6

2

ï
ï ïL

NM
O
QP ï

ï
L
N
M
M

O
Q
P
P

ï
b g

=

40
28 0

80
6

108
28

80
4

2

ï
ïL

NM
O
QP ï

ï
L
N
M
M

O
Q
P
P

ï
b g

=
160

240
0 67ï . =

240

392 8.
 = 0.611
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izrhixeu xq.kkdksa, lglEcUèk xq.kkad o izeki fopyu ds eè; lEcUèk
(Relationship Between Regression Co-efficients,

Correlation Co-effcient and Standard Deviations)

tc ge vadxf.krh; ekè;kas ls fopyu fudkyus dh fofèk dk iz;ksx djrs gS, rks lglEcUèk xq.kkad dk lw=k gksrk gSA

r =
ï

ï ï

xy

x y2 2.

tc ge blh fofèk ls izrhixeu xq.kkad ds eku fudkyrs gSa rks fuEufyf[kr lw=k iz;ksx djrs gSa %-

bxy =
ï

ï

xy

y2
, byx = 

ï

ï

xy

x2

Now bxy × byx =
ï

ï

xy

y2
 × 

ï

ï

xy

x2

=
ï

ï

xy

y

b g2
2

2F
H
I
K

, ï x2
2F

H
I
K

=
ï

ï ï

xy

x y
2 2

2

.F
H

I
K

L

N

M
M
M

O

Q

P
P
P

= r2

bl izdkj nks izrhixeu xq.kkadksa dks xq.kuQy lglEcUèk xq.kkad ds oxZ ds cjkcj gksrk gSA

vkxs bxy =
ï

ï

xy

y2
 = 

ï ï

ï ï

xy

y y2 2.
 × 

ï

ï

x

x

2

2

=
ï

ï ï

ï

ï

xy

y x

x

y2 2

2

2.
ï

= r . 
ï

ï

x

y

2

2

N

N

= r. 
ï

ï

x

y

blh rjg ls ge ;s fl) dj ldrs gSa fd

byx = r. 
ï

ï

x

y

mijksDr lEcUèkksa ls izrhixeu xq.kkadksa ds fo"k; esa dqN egRoiw.kZ fu"d"kZ fudyrs gSa tks fd fuEufyf[kr gSa%-

(1) D;ksafd r dk eku –1 ls +1 ds chpd esa gksrk gS rks r2 dk vfèkdre eku 1 gksxkA blfy, nksuksa izrhixeu xq.kkadksa
ds xq.kuQy dk eku dHkh Hkh 1 ls T;knk ugha gks ldrkA
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(2) rhuksa xq.kkadksa (r, bxy, byx) ds fpUg ges'kk ,d leku gksaxsA ;k rks rhuksa èkukRed gksaxs ;k rhuksa _.kkRed gkasxsA

mnkgj.k ds fy,, ;fn bxy = – 0.8, byx = – 0.45 gksa, rks r dk eku ï ï ï0 8 0 45. .  gksxk u fd 0.6.

(3) lglEcUèk xq.kkad nks izrhixeu xq.kkadksa dk xq.kkÙkj ekè; (Geometrical Mean) gksrk gSA

(4) ;fn s
x
 = s

y
 gks, rks xq.kkadksa dk eku cjkcj gksxk, vFkkZr~ r = bxy = byx

(5) voèkkj.kk dk xq.kkad (r2) nksuksa izrhixeu xq.kkadksa ds xq.kuQy ds cjkcj gksrk gSA

(6) ;fn byx = bxy gks, rks r dk eku Hkh muds cjkcj gksxkA

Illustration 6 : The following equations were obtained in a certain investigation :

x = 19.13 – 0.87y

y = 11.64 – 1.50x

Find the mean of x and y and correlation coefficient.

Solution :

x = 19.13 – 0.87 y

or x + .87 y = 19.13 ...(1)

y = 11.64 – 5x

or .5x + y = 11.64 ...(2)

Multiplying the equation No. (2) by 2

x + 2y = 23.28 ...(3)

x + 87y = 19.13 ...(1)

(deduct) 1.13y = 4.15

or y = 3.67

or y = 3.67

Substituting the value of y in equation no. (3)

x + 2y = 23.28

or x + 2 × 3.67 = 23.28

or x + 7.34 = 23.28

or x = 23.28 – 7.34 = 15.94 or x = 15.94

x = – .87y + 19.13

or bxy = – .87

y = – .5x  + 11.64

or bxy = – .5

r =

bxy byxï

 = ï ï ï. .87 5  = .435  = 0.66

Illustration 7 : Two lines of regression are given by

x + 2y – 5 = 0

and 2x + 3y – 8 = 0

and ï x
2 = 12

Calculate the value of x , 

y

, sy and r.
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Solution :

x + 2y – 5 = 0 ...(1)

or x + 2y = 5 ...(2)

2x + 3y – 8 = 0

or 2x + 3y = 8

Multiplying equation no. 1 and 2

2x + 4y = 10

2x + 3y = 8

(deduct) y = 2 or y = 2

Substituting the value of y in equation no. 1

x + 2y = 5 or x + 4 = 5

or x = 5 – 4 = 1 or

x

 =  1

Assuming that 1st equation stands for y on x and 2nd equation stands for x and y.

then For calculating s
y

2x + 4y = 10

4y = – 2x + 10

y = – .5x + 2.5 bxy = r 

ï

ï

x

y

 = 1.5 = .86 × 
3 46.

ï y
 = 1.5

or byx = –.5

and 2x + 3y = 8 1.5 sy = 3

2x = –3y + 8 sy = 2

x = –1.5 + 4

bxy = –1.5

r = bxy byxï ï ï ï ï1 5 5. .

r = –0.86

Illustration 8 : A study by the Commerce Department in the effect of bus ticket prices upon the number

of passenger produced the following results :-

Ticket price increase (paise) : 15 20 25 30 40 50

Passenger per 100 kms. : 440 430 450 370 340 370

Predict the number of passenger per km if the ticket price is 35 paise increase. And estimate the ticket

price if the number of passenger per km is 400.

Solution : Let X denote the ticket price and Y the number of passenger per km.

X x x2 Y y y2 xy

15 – 15 225 440 40 1600 – 600

20 – 10 100 430 30 900 – 300

25 – 5 25 450 50 2500 – 250

30 00 0 370 – 30 900 0

40 10 100 340 – 60 3600 – 600

50 20 400 370 – 30 900 – 600

180 0 850 2400 0 10400 – 2350

X =
180

6
 = 30 and Y  = 

2400

6
 = 400
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Regression equation of x and y

bxy =
ï

ï

xy

y2

=
ï 2350

10400

= – 0.22586

x – x = bxy (y – 

y

)

x – 30 = – 0.22586 (y – 400)

x – 30 = – 0.22586 y + 90.344

x = – 0.22586 y + 90.344 + 30.00

x = 120.344 – 0.22580 y

when y = 400

x = 120.344 – .22586 × 400

= 120.344 – 90.344 = 30.00

Regression equation of y and x

byx =

ï

ï

xy

x2

y – y = byx (x – 

x

) = 

ï 2350

850
y – 400 = – 2.7529 (x – 30) = – 2.7529

y – 400 = – 2.7529 x + 82.575

y = 482.575 – 2.7529x

when x = 35

y = 482.575 – 2.7529 × 35

= 386.22

Illustration 9 : For 50 students of M.Com class, the regression equation of marks in statistics (x) on the

marks in accountancy (y) is 3y = – 5x = 180. The mean of marks of accountancy is 44 and variance of

marks in statistics is nine-sixteenth of the variance of marks in accountancy. Find the mean marks of

statistics and the coefficient of correlation between marks in two subjects.

Solution :

We are given y = 44

3y – 5x = 180

Now, 3 (44) – 5x = 180

132 – 5x = 180

5x = 180 + 132

x =

312

5

= 62.4

Hence the mean marks in statistics is 62.4
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From given equation, we can calculate regression coefficient of x and y.

ï

ï

x

y
 = bxy, 3y – 5x = 180

– 5x = 180 – 3y

x =
ï

ï
180

5

3

5
y

= – 36 + 0.6y

Hence, bxy = 0.6

r
ï

ï

x

y
= bxy = 0.6

We are given that
ï

ï

x

y

2

2
= 

9

16

or
ï

ï

x

y
=

3

4

So r × 
3

4
= 0.6

or r = 0.6 × 
4

3
 = 0.8

Illustration 10. The following results for height and weight of 1000 men were calculated :

Mean Standard Deviation Coefficient of Correlation

Weight 150 lb 20 lbs 0.6

Height 68" 2.5"

Find an estimate of (i) the weight of a man whose height is 5 ft. and (ii) the height of a man whose weight

is 200 lbs.

Solution :

Let weight be represented by x

height be represented by y

Then x  = 150, sx = 20 r = .6

y

 = 68 sy = 2.5

(i) Regression of x and y

(x + 

x

) = .6 × r 

ï

ï

x

y

 (y – y )

or (x – 150) = .6 × 

20

2 5.

 (y  – 68)

or (x – 150) =
12

2 5.
 (y  – 68)

or x – 150 = 4.8 (y – 68)

or x – 150 = 4.8y – 326.4

or x = 4.8y – 326.4 + 150

or x = 4.8y – 176.4



2 5 4       O;kolkf;d lkaf[;dh

Value of x when y is 5ft or 60"

x = (4.8 × 60) – 176.4

= 288 – 176.4 = 111.6 lbs

(ii) Regression of y on x

(y – y ) = r 

ï y

x

 (x – x )

or (y – 68) = .6 × 

2 5

20

.

 (x – 150)

or (y – 68) = .075 (x – 150)

or (y – 68) = .075x – 11.25

or y = .075x – 11.25 + 68

or y = .075x + 56.75

Value of y when x is 200 lbs

or y = (.075 × 200) + 56.75

or y = 15 + 56.75

= 71.75"

Thus the estimated weight of a person whose weight is 5ft is 111.6 lbs and the estimated height of a person

whose height is 100 lbs is 71.75".

vuqeku dk izeki-foHkze
(Standard Error of Estimate)

,d Js.kh eas izrhixeu js[kkvksa ls ,d Js.kh ds Lora=k pj ewY;ksa ds led{k vkfJr pj ewY;ksa dk loksZfpr vuqeku yxk;k
tkrk gSA vuqekfud ewY; ;FkkFkZ ewY; ds fdrus fudV gS, ;g Kkr djus ds fy, ^vuqeku dk izeki foHkze* Kkr fd;k
tkrk gSA ^vuqeku dk izeki foHkze* vkfJr Js.kh ds okLrfod ewY;ksa (Actual Values) rFkk vuqekfur ewY;ksa (Computed

Values or Trend Values) ds fopyuksa ds oxks± ds vkSlr dk oxZewy gksrk gSA bldh x.kuk izeki fopyu dh Hkkafr dh
tkrh gS, vUrj dsoy bruk gS fd blesa vis{kk ekè; ds okLrfod ewY;ksa ds vuqekfud vFkok izòfÙk -ewY;ksa ls fopyu
fudkys tkrs gSaA

nksuksa izrhixeu js[kkvksa ds vuqeku ds izeki foHkze ds lw=k fuEufyf[kr gSa %-

x on y : y on x

Sxy = 

ï x xï 'b g2
N

Syx =
ï y yï 'b g2

N

;fn x' o y' dh x.kuk u dh tk; rks r, sx o sy ls Hkh izeki foHkze fudkys tk ldrs gSa %-

S
xy

 = ï x r1 2ï S
yx

= ï y r1 2ï

blls rkRi;Z ;g gS fd okLrfod ewY;ksa ds 68.27% fcUnq y dh izrhixeu js[kk ds ± Syx ds cjkcj nksuksa vksj ds {ks=k esa
fc[kjs gksaxsA blh izdkj js[kk ds nksuksa vksj ± 2Syx esa 95.45% rFkk ± 3Syx esa 99.73% ewY; fc[kjs gksaxsA

Illustration 11 : Given the following data :

x : 6 3 9 4 8

y : 8 6 11 6 9

Calculation of standard error of estimate.
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Solution : Calculation of standard error of estimate.

X x x2 Y y y2 xy

6 0 0 8 0 0 0

3 –3 9 6 –2 4 6

9 3 9 11 3 9 9

4 –2 4 6 –2 4 4

8 2 4 9 1 1 2

30 0 26 40 0 18 21

X =
ï x

N
 = 

30

5
 = 6 Y =

ï y

N
 = 

40

5
 = 8

b
xy

=
ï

ï

xy

y2
b

yx
=

ï

ï

xy

x2

=
21

18
 = 1.17 =

21

26
 = 0.81

(i) Regressin equation of x on y

x – x = bxy (y – 

y

)

x – 6 = 1.17 (y – 8)

= 1.17y – 9.36

x = – 3.36 + 1.17 y

(ii) Regression equation of y on x

y – 

y

= byx (x – 

x

)

y – 8 = 0.81 (x – 6)

= 0.81x – 4.86

y = 3.14 + 0.81x

Now for calculating S.E.E., we have to find trend values of x and y (x', y') using the above two equations.

x x' (x – x;) (x – 

x

)2 y y' (y – y') (y – 

y

)2

6 6 0 0 8 8 0 0

3 3.67 – 0.67 1.45 6 5.58 0.42 0.18

9 9.50 – 0.50 0.25 11 10.42 0.58 0.34

4 3.67 0.33 0.11 6 6.38 – 0.38 0.14

8 7.16 0.84 0.70 9 9.62 – 0.62 0.38

1.51 1.04
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Sxy =

ï x xï
ï ï

' .
.

b g2 1 51

5
0 55

N

Syx =
ï y yï

ï ï
' .

.
b g2 1 04

5
0 46

N

Alternative Method :

sx =
ï x2

N
 = 

26

5
 = 2.28; s

y
= 

ï y2

N
 = 

18

5
 = 1.90

r =
ï

ï ï

xy

x y2 2.
 = 

21

18 26ï
 = 0.97

Sxy = sx 1 2ï r Syx = sy 1 2ï r

= 2.28 1 0 97
2

ï .b g = 1.90 

1 0 97
2

ï .b g

= 0.55 = 0.46

izrhixeu fo'ys"k.k dh mi;ksfxrk

(Uses of Regression Analysis)

izrhixeu fo'ys"k.k lkaf[;dh dh ,d egRoiw.kZ rduhd gS ftlds }kjk nks ;k vfèkd pjksa ds eè; lglEcUèk dh izòfÙk
rFkk ek=kk dk eki djds muds vKkr ekuksa dk vuqeku yxk;k tkrk gSA fuEufyf[kr n'kkvksa esa ;s cgqr T;knk mi;ksxh
gksrk gS %-

(1) O;olkf;d iwokZuweku (Business Forecasting) : O;olk; esa iwokZuqeku cgqr t:jh gksrk gSA Hkfo"; esa fcØh,
ykHk, ykxr vkfn dk iwokZuqeku yxkdj ,d dEiuh viuh uhfr;k¡ cuk ldrh gSA izrhixeu bl iwokZuqeku dh
eq[; rduhd gSA

(2) 'kq) o okf.kT; lEcfUèkr vuqlaèkku (Pure and Applied Research) : tSlk dh bl ikB ds vkjEHk esa gh xkYVu
dh firk vkSj iq=kksa dh ÅapkbZ ds lEcUèkh vuqlaèkku dk mYys[k fd;k x;k gSA blh izdkj vusd izdkj dh 'kq)
rFkk okf.kT; lEcUèkh vuqlaèkku esa izrhixeu fo'ys"k.k ,d egRoiw.kZ LFkku j[krk gSA

(3) fu;U=k.k midj.k (Control Tool) : bl fo'ys"k.k ds }kjk fuf'pr mRiknu ij dher-Lrj, fuf'pr ewY; ij
ekax dh ek=kk, iz;qDr gksus okys dPps dky dh dher vkfn ds vuqeku }kjk egRoiw.kZ O;olkf;d uhfr;ka fuèkkZfjr
dh tkrh gSA

blds vfrfjDr o"kkZ o mRiknu, [kkn o mRiknu, cpr vkSj vk£Fkd fodkl nj vkfn esa Hkh izrhixeu fo'ys"k.k
dk dkQh iz;ksx fd;k tkrk gSA
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izrhixeu vkSj lglEcUèk fo'ys"k.k esa vUrj
(Difference Between Regression and Correlation Analysis)

lglEcUèk izrhixeu

(1) izrhixeu dk vFkZ vkSlru dh rjQ ihNs ykSVuk gS
;kfu ;s fo'ys"k.k nks pjksa ds chp vkSlr lEcUèk
n'kkZrk gSA

(2) izrhixeu esa dkj.k vkSj vlj lEcUèk lkQ utj
vkrs gSaA dkj.k LorU=k pj gS o vlj vkfJr pj gSA

(3) blesa dksbZ Hkh izrhixeu lehdj.k fujFkZd ;k Hkzked
ugha gksrkA

(4) izrhixeu nks pjksa ds chp esa Qyu lEcUèk (Func-

tional Relationship) n'kkZrk gSA ;g lEcUèk ,d pj
dks nwljs pj ij vkfJrh n'kkZrk gSA

(5) izrhixeu xq.kkad fujis{k eki (Absolute Measure)

gS tks fd ,d pj dh dherksa esa ifjorZu n'kkZrss gSaA
;fn gesa LorU=k pj dk ewY; Kkr gks rks ge vkfJr
pj ds ewY; dk vuqeku yxk ldrs gSaA

(6) izrhixeu xq.kkad mn~xe ds izfr LorU=k gksrs gSa
ijUrq iSEkkus ds izfr ughaA vFkkZr~ ;fn iSekus esa
ifjorZu dj fn;k tk, rks xq.kkad ds ewY; esa Hkh
ifjorZu gks tk,xkA

(7) ;g pjksa ds chp js[kh; rFkk xSj-js[kh; nksuks izdkj
ds lEcUèk dk vè;;u djrk gSA

(1) lglEcUèk nks pjksa ds chp esa lEcUèk dk vè;;u gS
ftlls fd ,d pj ds ekuksa esa gypy ls nwljs pj
ds ekuksa esa Hkh gypy gksrh gSA

(2) lglEcUèk esa nks pjksa esa dkj.k vkSj vlj (Cause

and Effect) lEcUèk vfuok;Z ugha gSA

(3) blesa nks pjksa ds chp eas fujFkZd ;k Hkzked (Non-

sense or spurious) lglEcUèk gks ldrk gSA

(4) lglEcUèk ds eku ij x dk y ij vkfJr gksus ;k y

dk x ij vkfJr gksus dk dksbZ izHkko ugha iM+rkA

(5) lglEcUèk xq.kkad ,d lkis{k eki (Relative Meas-

ure) gSA bldh dksbZ bdkbZ ugha gksrhA

(6) lglEcUèk xq.kkad mn~xe rFkk iSekus esa ifjorZu ls
izHkkfor ugha gksrkA

(7) ;fn nks pjksa ds chp js[kh; lEcUèk (Linear Rela-

tionship) rd lhfer gSA

lkjka'k
l izrhixeu fo'ys"k.k nks ;k vfèkd pjksa ds chp vkSlr lEcUèk fn[kkus dh ,d egRoiw.kZ fofèk gSA
l bl fo'ys"k.k esa ,d pj (x or y) LorU=k gksrk gS rFkk nwljk vkfJr (y or x) gksrk gSA x rFkk y ds chp lEcUèk

fn[kkus ds fy, nks lehdj.k cuk;s tkrs gSaA y = a + bx rFkk x = a + byA

l bu lehdj.kksa esa a rFkk b ds eku fudkyus ds fy, ge izR;sd lehdj.k ds fy, nks lehdj.k vkSj cukrs gSa tSls
(1) y on x (y = a + bx) (2) x on y (x = a + by)

Sy = Na + bSx Sx = Na + bSy

Sxy = aSx + bSx2 Sxy = aSy + bSy2

l bu lehdj.kksa dh lgk;rk ls Lora=k pj ds fdlh ,d ewY; ds fy, vkfJr pj ds vKkr ewY; dk vuqeku yxkrs
gSaA blfy, izrhixeu fo'ys"k.k iwokZuqeku yxkus dh ,d eq[; fofèk gSA

l izrhixeu xq.kkadksa dk lglEcUèk xq.kkad ls xgjk lEcUèk gSA tSls r = 

b bxy yxï

 ;kfu nksuksa izrhixeu xq.kkadksa

ds xq.kuQy ds oxZewy dk eku dkyZ fi;lZu ds lglEcUèk xq.kkad ds cjkcj gksrk gSA
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l rhuksa xq.kkadksa (r, byx, bxy) dk fpUg ges'kk ,d gh jgsxkA ;k rks rhuks èkukRed gksaxs ;k rhuksa _.kkRed gksaxsA

l ftl rjg ls lglEcUèk fo'ys"k.k esa ge fuèkkZj.k xq.kkad dk eku fudkyrs gSa, mlh rjg ls izrhixeu fo'ys"k.k
esa ge vuqeku dk izeku foHkze (Sxy or Syx) dk eku fudkyrs gSa %-

Sxy = sx 1 2ï r or
ï x xcïb g2

N

rFkk Syx = sy 1 2ï r or
ï y ycïb g2

N

l bl vuqeku ls gesa vuqekfur ewY;ksa o okLrfod ewY;ksa dk ,d-nwljs dh fudVrk ds ckjs esa vankt gksrk gSA nksuksa
ewY;ksa esa ftruk de vUrj gksxk, vuqeku dk ewY; Hkh de gksxkA

iz'ukoyh
(Exercise)

(1) izrhixeu ls D;k vk'; gS \ izR;sd f}pj forj.k ds fy, lkekU;r% nks izrhixeu js[kk,a D;ksa gksuh pkfg, \

What is meant by regression ? Whay should there be in general two lines of regression for each bivariate

distribution?

(2) js[kh; izrhixeu ds fopkj dks le>kb, \ izrhixeu js[kk,¡ nks D;ksa gksrh gSa \ D;k os ,d nwljs dks dkVrh gSa\
;fn gk¡, rks dgk¡ \

Explain the concept of linear regression. Why are there two regression lines ? Do they cut each other ? Is

so, where ?

(3) ^izrhixeu dk D;k vFkZ gS \ f}pj forj.k ds fy,, lkekU;r% nks izrhixeu js[kkvksa dk gksuk D;ksa vko';d gS\
vkids fopkjkuqlkj nks pj-ewY;ksa dk lglEcUèk xq.kd fdruk gksuk pkfg,, ;fn nksuksa izrhixeu js[kk,¡ ,d nwljs
dks ledks.k ij dkVas rFkk ;fn os nksuksa ,d nwljs dks <d ysa \

What is meant by ‘regression’ ? Why should there be, in general, two lines of regression for each bivariate

distribution ? What do you think the coefficient of correlation between the two variables would be if two

regression lines cut at right angles, and what if they coincide ?

(5) lglEcUèk rFk izrhixeu dk vUrj Li"V dhft,A izrhixeu ekius dh fofHkUu fofèk;ksa dk Hkh o.kZu dhft,A

Distinguish between correlation and regression. Also discuss the various methods of measuring regression.

(6) ^^izrhixeu js[kk lEcfUèkr jkf'k (Quantity) ds ewY; dk dsoy ^loksZÙke vuqeku* nsrh gSA ge bl vuqeku esa
vfuf'prrk dh ek=kk dks ,d ifj.kke, ftldks vuqeku dk izeki foHkze dgrs gSa, fd x.kuk dh vkad ldrs gS.......**
Li"V dhft,A

“The regression lines gives only a ‘best estimate’ of the value of the quantity in question. We may assess

the degree of uncertainty in this estimate by calculating a quantity known as the Standard Error of Esti-

mate....” Elucidate.

(7) izrhixeu fo'ys"k.k dh èkkj.kk dh O;k[;k dhft, vkSj bldh mi;ksfxrk ij izdk'k Mkfy,A

Explain the concept of regression analysis and comment on its utility.

(8) fuEu vkadM+s 20 naifr;ksa esa ifr (x) o iRuh (y) dh vk;qvksa dks n'kkZrs gSaA nksuksa izrhixeu js[kk,¡ Kkr djsa o
izrhixeu xq.kkadksa ls lglEcUèk xq.kkad dk eku Kkr djksA

The following data represent the ages of husband (x) and wife (y) for twenty couples. Calculate both the

regression equations and coefficient of correlation from regression coefficients :
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x 22 24 26 26 27 27 28 28 29 30 30 30 31 32 33 34 35 35 36 37

y  18 20 20 24 22 24 27 24 21 25 29 32 27 27 30 27 30 31 30 32

y = 0.89x – 0.57, x = 0.82y + 8.6, r =  Y .856

(9) fuEu fn, gq, leadksa ls x , 

y

, s
x
, s

y
, r rFkk izrhixeu js[kk,¡ Kkr djksA

Given the following :

Sx  = 150,000 Sy = 70,000 Sxy  = 10,522,500

Sx2 = 22,725,000 Sy2 = 49,36,000     N  =  1000

Find 

x

, 

y

, sx, sy, r and lines of regressin.

[Ans. 

x

 = 150, 

y

 = 70, sx = 15, sy = 6, r = .26, y = .1x + 55, x = .625y + 106.25]

(10) vFkZ'kkL=k o lkaf[;dh eas izkIr vadksa ls fuEufyf[kr ifj.kke izkIr fd, x, %-

The following results were obtained from scores in Economics and Statistics.

vFkZ'kkL=k esa vad lkaf[;dh eas vad

(Scores in Economics) (Scores in Statistics)

(X) (Y)

ekè; (Mean) 50 100

izeki fopyu (Standard Deviation) 5 10

X vkSj Y ds chp dkyZ fi;lZu lglEcUèk xq.kkad = 0.5

Karl Pearson’s correlation coefficient between X and Y = 0.5

nksuksa izrhixeu js[kk,¡ Kkr dhft,A bu izrhixeuksa dk iz;ksx djds X dk ewY; Kkr dhft, tcfd Y = 80 vkSj
Y dk ewY; Kkr dhft, tcfd X = 90 gksA

Obtain both the regression lines, using regressions estimate the value of X when Y = 80 and Y for X = 90.

(11) fuEu fn, gq, vkadM+ksa ls y dk vuqekfud ewY; Kkr djsa tcfd x = 12 o x dk vuqekfud ewY; Kkr djsa tcfd
y = 20.

Given the following data, calculate the expected value of y when x is 12 and of x when y is 20.

x y

ekè; (Mean Value) 10.5 25.5

izeki fopyu (Standard Deviation) 2.2 4.4

x rFkk y ds chp dkyZ fi;lZu lglEcUèk xq.kkad = + .9

Coefficient of correlation between x and y = + .9

[Ans. y = 28.2, x = 8.025]

(12) dher x rFkk vkiw£r y ds 10 fujh{k.kksa eas fuEufyf[kr vkadM+s fy, x, % Sx = 130, Sy = 200, Sx2 = 2288,

Sy2 = 5506, Sxy = 3467 y dh x ij izrhixeu js[kk cukvksa rFkk 16 bdkbZ dher ds fy, vkiwfrZ dk vuqeku
yxk,aA

For 10 observations on price (x) and suppy (y) the following data were obtained (in approximate units) :

Sx = 130, Sy = 200, Sx2 = 2288, Sy2 = 5506, Sxy = 3467 obtain the line of regression of y on x and estimate

the supply when the price is 16 units.

[Ans. y = 1.44 x + 1.28, 24.32]
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(13) lkaf[;dh rFkk ys[kkdeZ dh ,d fo'ks"k ijh{kk ds vadksa ds lEcUèk esa fuEu vk¡dM+s fn, x, gSa %-

lkaf[;dh ys[kkdeZ

eè;d 39.5 47.5

izeki fopyu 10.8 16.8

lkaf[;dh rFkk ys[kkdeZ ds vadksa ds eè; lg-lEcUèk xq.kkad + .42 gSA

(i) ys[kkdeZ esa ,sls fo|kFkhZ ds lEHkkfor vkSlr izkIrkad Kkr dhft, ftUgksaus lkaf[;dh esa 40 vad izkIr fd,
gksaA

(ii) lkaf[;dh esa ,sls fo|kFkhZ ds lEHkkfor vkSlr izkIrkad Kkr dhft, ftUgksaus ys[kkdeZ esa 50 vad izkIr fd,
gksaA

[Ans. Expected makrs in Accountancy = 47.825

Expected marks in Statistics = 40.175]

The following data are given for marks in Statistics and Accountancy in a certain examination :

Statistics Accountancy

Mean 39.5 47.5

Standard deviation 10.8 16.8

Coefficient of correlation between marks in Statistics and Accountancy is + .42.

(i) Give the expectations of marks in Accountancy for candidates who secured 40 marks in Statistics.

(ii) Give the expectations of marks in Statistics for candidates who secured 50 marks in Accountancy.

Find out two regression equations from the following table :

fuEu lkj.kh ls nks izrhixeu lehdj.k Kkr dhft, %

Y 18 19 20 21 22 Total

   X

0-5 — — — 3 1 4

5-10 — — — 3 2 5

10-15 — — 7 10 — 17

15-20 — 5 4 — — 9

20-25 3 2 — — — 5

Total 3 7 11 16 3 40

[Ans. Xc = 101.66 – 4.37 Y, Yc = 22.35 – .16 X]

(15) ,d f}eq[kh leadksa ds fy,, fuEu lwpuk nh gqbZ gS %-

S (x – 44) = – 5, S (x – 44)2 = 255,

S (y – 26) = – 6, S (y – 6)2 = 704

S (x – 44) (y – 26) = – 306

fujh{k.kksa ds tksM+ks dh la[;k = 12

(i) nksuksa izrhixeu js[kkvksa o

(ii) x rFkk y ds chp lglEcUèk xq.kkad Kkr djksA
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For a bivariate data, you are given the following information :-

S (x – 44) = – 5, S (x – 44)2 = 255,

S (y – 26) = – 6, S (y – 6)2 = 704

S (x – 44) (y – 26) = – 306

Number of pairs of obsevation = 12

Find out (i) the two regression equations and (ii) the coefficient of correlation between x and y series.

[Ans. x = 54.80 – .44 y, y = 78.67 – 1.22 x and r = –.733]

(16) lglEcUèk fo'ys"k.k ds vkaf'kd :i ls tys gq, ys[k ls izkIr vkadM+s uhps fn;s gq, gSaA

X dk izlj.k = 9

izrhixeu js[kk,a % 8X – 10y + 64 = 0

40x – 18x = 240

bl lwpuk ds vkèkkj ij (i) X rFkk Y ds ekè; (ii) X rFkk y ds chp lglEcUèk xq.kkad rFkk (iii) y dk izeki fopyu
fudkyksA

Given below results are available from the partially destroyed records of an analysis of correlation data.

Variance of x = 9

Regression equations, 8x – 10y + 64 = 0

40x – 18y = 240

On the basis of information, find (i) mean of x and y, (ii) correlation coefficient between x and y and (iii)

standard deviation of y.

(17) uhps nks izrhixeu lehdj.k fn, x, gSa %-

vkidks fudkyuk gS %-

(i) x rFkk y ds ekè;(

(ii) y dk izeki fopyu

(iii) x ,oa y ds eè; lglEcUèk xq.kkad

izrhixeu lehdj.k gSa %

8x – 10y + 70 = 0; 15x – 6y = 60, x dk izlkj.k = 9

Two regression equations are given below :

Find out :

(i) Mean values of x and y;

(ii) Standard deviation of y.

(iii) Co-efficient of correlation between x and y.

The regression equations are 8x – 10y + 70 = 0, 15x – 6y = 60; Variance of x = 9.

qq
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vè;k; - 10

xq.klEcUèk (Association of Attributes)

xq.kkRed laed (Statistics of Attributes) : laf[;dh; fofèk;ksa (Statistical Methods) dk iz;ksx la[;kRed rF;ksa rd
gh lhfer jgrk gSA la[;kRed rF; nks izdkj ls ladfyr fd;s tk ldrs gSa %-

(1) vcyksdudÙkkZ (Observer) izR;sd bdkbZ vFkok in dh fdlh fo'ks"krk dh eki dk ys[kk djrk gSA O;fDr;ksa dh
vk;q, fo|k£Fk;ksa dh Å¡pkbZ, nq?kZVuk,¡, Jfedksa dk in vkfn ,sls rF; gSa ftudh la[;kRed eki dh tk ldrh gSaA
bl izdkj ds leadksa dks pj-ewY;ksa ds lead (Statistics of Variable) dgrs gSaA

(2) voyksdudÙkkZ izR;sd bdkbZ vFkok in esa fdlh xq.k dh mifLFkfr (Presence) vFkok vuqifLFkfr (Absence) ds
vkèkkj ij Hkh leadksa dk ladyu dj ldrk gSA dqN ,sls rF; gksrs gSa ftudh vadkRed eki lEHko ugha gksrh tSls
;ksX;rk, vka[k dk jax, oSokfgd fLFkfr vkfnA ^^iz;ksxkRed dk;Z esa cgqèkk ge dqN ,slh fo'ks"krkvksa vFkok xq.kksa ls
O;ogkj djrs gSa ftudk Bhd ekiu lEHko ugha gksrk, ;|fi lexz dks mlds xq.kksa ds vkèkkj ij nks ;k vfèkd oxks±
ls foHkDr djuk lEHko gksrk gS** ,sls xq.kkRed rF;ksa dks fxudj gh la[;kRed :i fn;k tkrk gSA bl izdkj
ladfyr leadksa dks xq.kkRed lead (Statistics of Attributes) dgrs gSaA

xq.k lEcUèk rFkk lg-lEcUèk
(Association of Attributes and Co-efficient of Correlation)

bu nksuksa esa eq[; varj pj vkSj xq.k ds dkj.k gSA ;fn ge nks ;k mlls vfèkd pjksa ds eè; lEcUèk dk vè;;u djuk
pkgrs gSa rks ;g lglEcUèk gSA nwljh rjQ ;fn gesa nks xq.kksa esa lEcUèk dk vè;;u djuk gS rks xq.k lEcUèk gSA nksuksa
esa dqN lekurk,a gSa o dqN vUrj gSaA tSls nksuksa ds gh fpUg _.kkRed ;k èkukRed gks ldrs gSaA nksuksa ds gh xq.kadksa
dk eku – 1 ls + 1 ds chp gksrk gSA lglEcUèk dh rjg xq.k lEcUèk Hkh ek=kd gks ldrs gSaA

^mijksDr eq[; varj ds vfrfjDr Hkh nksuksa esa dqN vkSj varj Hkh gSA tSls xq.k lEcUèk esa fdlh ,d xq.k dks ge nks oxks±
esa foHkkftr djrs gSa — ,d tks xq.k ls lEcUèk j[krk gS, nwljk tks ml xq.k ls lEcUèk ugha j[krkA lglEcUèk esa bl
izdkj dk oxhZdj.k laHko ugha gSA mleas ge bdkb;ksa dk la[;kRed vkèkkj ij oxhZdj.k djrs gSaA xq.k lEcUèk dk
fo'ys"k.k fcUnq-js[kh; fofèk ls laHko ugha gS ysfdu lglEcUèk dk fo'ys"k.k ge bl fofèk ls dj ldrs gSaA

oxhZdj.k (Classification) voyksfdr bdkbZ vFkok in dh fo'ks"krk ̂ xq.k* (Attribute) dgykrh gSA tc ge fuf'pr xq.kksa
ds vkèkkjksa ij leadksa dk ladyu djds ,d oxZ esa j[krs gSa rks bl izfØ;k dks xq.kkRed oxhZdj.k (Classification

According to Attributes) dgrs gSaA fo'ks"k xq.kksa dh mifLFkfr rFkk vuqifLFkfr ds vkèkkj ij leadksa dks oxhÑr fd;k
tkrk gSA lkèkkj.k :i esa, ;fn fdlh lexz (Universe or Population) esa dsoy ,d xq.k dk vè;;u fd;k tk,, rks
ikjEifjd viothZ (Mutually Exclusive) nks oxks± esa lexz foHkDr gks tk,axk — ,d oxZ esa os in vFkok bdkb;k¡ gksaxh
ftuesa og xq.k mifLFkr gS rFkk nwljs oxZ esa os in vFkok bdkb;k¡ gksaxh ftuesa og xq.k vuqifLFkr gSaA mnkgj.kkFkZ, ;fn
fdlh lexz esa lk{kjrk (Literacy) xq.k dk vè;;u fd;k tk,, rks nks oxZ cusaxs — ,d oxZ mudk tks lk{kj gSa rFkk
nwljk oxZ mudk tks lk{kj ugha gSaA ;fn ,d ls vfèkd xq.kksa dk vè;;u fd;k tk, rks oxks± dh la[;k nks ls vfèkd gksxhA
;fn lk{kjrk ds lkFk-lkFk vijkfèkrk (Criminality), xq.k dk Hkh vè;;u fd;k tk, rks ̂ lk{kj* (Literates) fuj{kj (Not

Literates), vijkèkh (Criminals), fuj-vijkèkh (Not Criminal), lk{kj-vijkèkh (Literate Criminals), lk{kjfuj vijkèkh
(Literate not Criminals), fuj{kj-vijkèkh (Not Literate Criminals) rFkk fuj{kj-fuj vijkèkh (Not Literate not Crimi-

nals) ds oxks± dh jpuk djuh iM+sxhA
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;fn ,d xq.k (Attributes) dk gh vè;;u fd;k tkrk gS rks lexz dks nks oxks± esa foHkDr fd;k tkrk gS — ,d oxZ esa
foosfpr xq.k mifLFkfr gksrk gS rFkk nwljs oxZ esa og xq.k mifLFkr ugha gksrk gSA ;s oxZ ikjLifjd :i ls viothZ
(Mutually Exclusive) gksrs gSaA bl  izdkj ds oxhZdj.k dks }Un-Hkktu (Classification of Division by Dichotomy)

dgrs gSaA ;fn mUgha xq.kksa ds vkèkkj ij lexz dks foHkkftr rFkk mi-foHkkftr fd;k tkrk gS rks bl izdkj ds oxhZdj.k
dks cgqxq.kh-oxhZdj.k (Manifold Classification) dgrs gSaA

ladsrk{kj (Notation and Terminology) lS)kfUrd mís';ksa ds fy, ;g vko';d gks tkrk gS fd xq.kksa rFkk cuk;s x,
oxks± dks O;Dr djus ds fy, ladsrk{kjksa dk iz;ksx fd;k tk;A lkekU;r% xq.kksa dh mifLFkfr ds fy, vaxzsth o.kZekyk ds
cM+s v{kjksa A, B,C vkfn dk iz;ksx fd;k tkrk gSA xzhd o.kZekyk ds v{kj ‘a’ (alpha), ‘b’ (Beta), ‘g’ (Gamma) vkfn
dk iz;ksx xq.kksa dh vuqifLFkfr ds fy, fd;k tkrk gSA xzhd o.kZekyk ds v{kjksa ds LFkku ij vaxzsth o.kZekyk ds NksVs v{kjksa
a, b, c vkfn dk iz;ksx Hkh fd;k tk ldrk gSA mnkgj.kkFkZ, ;fn ‘A’ ladsrk{kj dk iz;ksx fdlh xq.k, tSls lk{kjrk dk
izfrfufèkRo djus ds fy, fd;k tkrk gS rks ‘a’ fuj{kjrk dk izfrfufèkRo djsxkA ;fn ‘B’ ladsrk{kj vijkfèkrk dk
izfrfufèkRo djrk gS rks ‘b’ fu-vijkfèkrk dk ladsr djsxkA ;fn ‘C’ ladsrk{kj ^n.M izkIr gksus* (Punishment) dk
izfrfufèkRo djrk gS rks ‘c’ n.M izkIr u gksus dk izfrfufèkRo djsxkA N lexz (Universe) dk izfrfufèkRo djrk gSA

xq.k-la;ksx (Combination of Attributes) : xq.kksa ds la;ksx dk izfrfufèkRo v{kjksa ds la;ksx }kjk fd;k tkrk gSA
mnkgj.kkFkZ, ;fn ‘A’ lk{kjrk dk rFkk ‘B’ vijkfèkrk dk izfrfufèkRo djrk gS rks ‘AB’ lk{kjrk rFkk vijkfèkrk nksuksa
dk izfrfufèkRo djsxkA blh izdkj ‘Ab’ lk{kjrk rFkk fuj vijkfèkrk ‘aB’ fuj{kjrk vijkfèkrk, rFkk ‘ab’ fuj{kjrk rFkk
fujvijkfèkrk dk izfrfufèkRo djsaxsA

oxZ vkòfÙk (Class Frequency) : fofHkUu xq.k-oxks± dh ckjackjkr oxZ-vkòfÙk dgykrh gSA oxZ -ladsrk{kjksa dks dks"Bdksa
(Brackets) ds vUnj fy[k nsus ls ml oxZ dh vkòfÙk;ksa dk ladsr feyrk gS tSls (AB), (aB), (Ab), (ab) vkfn lEcfUèkr
vkòfÙk;ksa dks izn£'kr djsaxsA

oxks± dh la[;k (Number of Classes) : xq.kksa dh la[;k ds vkèkkj ij xfBr lEiw.kZ oxks± dh la[;k 3n lw=k ls Kkr dh
tk ldrh gSA bl lw=k esa n = xq.kksa dh la[;k (Number of Attributes) gSA ;fn dsoy ,d xq.k dk vè;;u fd;k tkrk
gS rks oxks± dh la[;k 31 = 3 (N, A, a) gksxhA ;fn nks xq.kksa dk vè;;u fd;k tkrk gS rks lEiw.kZ oxks± dh la[;k 32 =

9 (N, A, B, a, b, AB, Ab, aB, ab) gksxhA rhu xq.kksa ds vè;;u djus ij oxks± dh la[;k 33 = 27 [N, A, B, C, a, b, c,

AB, AC, BC, Ab, Bc, aB, aC, bc, ab, ac, bc, ABC, ABc, AbC, aBC, aBc, abC, abc) gksxhA

cM+s v{kjksa (Capital Letters) }kjk ftu xq.kksa dk izfrfufèkRo gksrk gS mUgsa vuqykse xq.k (Positive Attributes) dgrs gSaA
vuqykse xq.k okys oxks± tSls (A, AB, ABC vkfn) dks vuqykse oxZ (Positive Attributes) dgrs gSaA NksVs v{kjksa (Small

Letters) }kjk ftu xq.kksa dk izfrfufèkRo gksrk gS mUgsa foykse xq.k (Negative Attributes) dgrs gSa rFkk foykse xq.k okys
oxks± tSls (a, ab, abc vkfn) dks foykse oxZ (Negative Attributes) dgrs gSaA vuqykse rFkk foykse xq.kksa ds la;ksx ls cus
oxks± tSls Ab, aB, aBc vkfn dh foijhr oxks± ds ;qXe (Pairs of Contrary Classes) dgrs gSaA

oxks± dk Øe (Order of Classes) : voyksduksa (Observations) dh iw.kZ la[;k dk lexz (Universe of Population)

dgrs gSa rFkk mls N ladsrk{kj }kjk O;Dr fd;k tkrk gSA bls 'kwU; Øe dk oxZ (Class of the Zero Order) dgrs gSaA
;fn dsoy nks xq.kksa dk gh vè;;u fd;k tkrk gS rks A, a, B, b izFke Øe ds oxZ (Classes of the First Order) AB, Ab,

aB, ab f}rh; Øe ds oxZ (Classes of the second order) dgykrs gSaA ;fn mPprj Øe ds vU; oxZ u gksa rks vfUre
Øe ds oxks± dks ̂vfUre Øe ds oxZ* (Classes of the Ultimate Order) dgykrs gSaA ;fn rhu xq.kksa dk vè;;u fd;k tkrk
gS rks ABC, ABc vkfn r̀rh; Øe ds oxZ (Classes of the Third Order) dgykrs gSaA vU; oxZ u gksus ij bUgha dks vfUre
Øe ds oxZ dgrs gSaA vfUre Øe esa fdrus oxZ gksaxs ;g 2n lw=k ls Kkr fd;k tk ldrk gSA bl lw=k esa n xq.kksa dh la[;k
dk izfrfufèkRo djrk gSA ;fn nks xq.kksa dk vè;;u fd;k tk; rks vfUre Øe ds oxks± dh la[;k 22 = 2 × 2 = 4 gksxhA
;fn rhu xq.kksa dk vè;;u fd;k tk; rks vfUre Øe ds oxks± dh la[;k 23 = 2 × 2 × 2 = 8 gksxhA bu oxks± dks vUrLFk
oxZ (Ultimate Classes) Hkh dgk tkrk gSA
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bldks fuEu Hkkafr Hkh izn£'kr fd;k tk ldrk gSA
Order 0 N

Order 1 (A) (B) (C)

(a) (b) (c)

Order 2 (AB) (AC) (BC)

(Ab) (Ac) (Bc)

(aB) (aC) (bC)

(ab) (ac) (bc)

Order 3 (ABC) (aBC) (AbC) (abC)

(ABc) (abc) (Abc) (abc)

mi;ZqDr oxhZdj.k ds vkèkkj ij %-

N = (A) + (a)

= (B) + (b)

(A) = (AB) + (Ab)

(a) = (aB) + (ab)

(B) = (AB) + (aB)

(b) = (Ab) + (ab)

;fn rhu xq.kksa dk vè;;u fd;k tk; rks %*

(AB) = (ABC) + (ABc)

(Ab) = (AbC) + (Abc)

(aB) = (aBC) + (aBc)

(ab) = (abC) + (abc)

blh izdkj vU; lEcUèk Hkh Kkr fd, tk ldrs gSaA

Illustration 1 : From the following ultimate class frequencies, find the frequencies of the positive and

negative clases and the total number of observations :

(AB) = 100 (aB) =  80

(Ab) = 50 (ab)  =  40

Solution :

Since the given problem has two attributes A and B, so total no. of values = 32 = 9

We are given (AB) = 100; (aB) = 80, (Ab) = 50, (a, b) = 40

We have to find

(A) Frequency of Frequency of

(B) Positive classes, a b Negative classes and N

(A) (A) = (AB) + (Ab) (a) = (aB) + (ab)

= 100 + 50 = 150 = 80 + 40 =120

(B) = (BA) + (Ba) (b) = (bA) + (ba)

= 100 + 80 = 180 = 50 + 40 = 90
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N = (A) + (a) = 150 + 120 = 270

or (B) + (b) = 180 + 90 = 270

We can also nine-square table (for two attributes) to find out the remaining frequencies

A a Total

B (AB) (ab) (B)

100 80 180

b (Ab) (ab) (b)

50 40 90

Total (A) (a) N

150 120 270

Illustration 2 : Given the following frequencies of the positive classes, find the frequencies of the ultimate

classes :-

A = 160, (B) = 200, (AB) = 140, N = 500

Solution :

We have to find out :-

Ab, aB, and ab

(Ab) = (A) – (AB)

= 160 – 140 = 20

(aB) = (B) – (AB)

= 200 – 140 = 60

(ab) = a – (aB)

= (N – A) – (A – AB)

= N – A – B + AB

= 500 – 160 – 200 + 140 = 280

mijksDr vkòfÙk;ksa dks fuEu lw=k dh lgk;rk ls Kkr dj ldrs gSaA

(i) 'kwU; Øe dh vkòfÙk dks mlls mPp Øe dh èkukRed o _.kkRed vkòfÙk ds ;ksx ds :i esa O;Dr djsaxsA vr%

N = A + a; N = B + b; N = C + c

(ii) blh izdkj izFke Øe dh vkòfÙk Kkr djus ds fy, Kkr djus okyh vkòfÙk dk vU; xq.k ds èkukRed o _.kkRed
;ksx ls xq.kk djus ij izFke Øe dh vkòfÙk Kkr dh tk ldrh gSA tSls % -

A = A (B + b) = AB + Ab

a = a (B + b) = aB + ab

(iii) blh izdkj AB Kkr djus ds fy, AB dks (C + c) ls xq.kk djaasxsA vFkkZr~
AB = AB (C + c)

AB = ABC + ABc

izFke Øe dh vkòfÙk;k¡ Kkr djuk % ge tkurs gSa fd %-

N = A + a

A = A (B + b)

A = AB + Ab

A = AB (C + c) + Ab (C + c)

A = ABC + ABc + AbC + Abc
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Similarly,

B = B (C + c)

B = BC + Bc

B = BC (A + a) + Bc (A + a)

B = ABC + aBC + ABc + aBc

Similarly,

C = C (A + a)

C = AC + aC

C = AC (B + b) + aC (B + b)

C = ABC + AbC + aBC + abC

Similarly,

a = a (B + b)

= aB + ab

= aB (C + c) + ab (C + c)

= aBC + aBC + abC + abc

f}rh; Øe dh vkòfÙk;k¡ Kkr djuk % ;fn ge AB Kkr djuk pkgrs gSa rks AB dks r̀rh; xq.k (C + c) ls xq.kk djsa
vFkkZr~

AB = AB (C + c) = ABC + ABc

BC = BC (A + a) = ABC + aBC

AC = AC (B + b) = ABC + AbC

ab = ab (C + c) = abC + abc

bc = bc (A + a) = Abc + abc

ac = ac (B + b) = aBc + abc

Ab = Ab (C + c) = AbC + Abc

aB = aB (C + c) = aBC + aBc

Bc = Bc (A + a) = ABc + aBc

bC = bC (A + a) = AbC + abC

Ac = Ac (B + b) = ABc + Abc

aC = aC (B + b) = abC + abC

r̀rh; Øe dh vkòfÙk;k¡ Kkr djuk % ge tkurs gSa fd %-

AB = AB (C + c)

AB = ABC + ABc

\ ABC = AB – ABc

ABc = AB – ABC

r̀rh; xq.k okys lexz esa r̀rh; Øe dh vkòfÙk ABC, abc, ABc, Abc, aBc, aBC, abC, AbC Kkr djus ds fy, nks xq.k
vkòfÙk esa ls rhu xq.k ?kVk,axsA è;ku jgs tks xq.k rhljs xq.k rhljs xq.k vkòfÙk esa gksuk pkfg,A tSls % -

AB = AB (C + c) = ABC + ABc

and ABC = AB – ABc

\ ABc = AB – ABC
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Simlarly,

aBC = BC – ABC

aBc = aB – aBC

Abc = Ab – AbC

abc = ab – abC

or abc = ab – aBc

AbC = AC – ABC

abC = ab – abc

Illustration 3 : Find out the running frequencies from the following information.

(ABC) = 75, (Abc) = 106

(aBc) = 98, (abC) = 74,

(ABc) = 310, (Abc) = 489,

(aBc) = 702, (abc) = 4815.

Solution :-

In this problem, we are given the frequencies of ultimate classes (3rd order). First we will calculate the frequen-

cies of 2nd order classes, then of the Ist order classes and in the last the value of N.

Frequencies of 2nd order classes

(AB) = (ABC) + (ABC) = 075 + 310 = 385

(Ab) = (AbC) + (Abc) = 106 + 489 = 595

(AC) = (ABc) + (AbC) = 075 + 106 = 181

(Ac) = (ABC) + (Abc) = 310 + 489 = 799

(aB) = (aBC) + (aBc) = 098 + 702 = 800

(ab) = (abC) + (abC) = 074 + 4815 = 4889

(aC) = (aBC) + (abC) = 098 + 074 = 172

(ac) = (aBC) + (abc) = 702 + 4815 = 5517

(Bc) = (ABC) + (aBc) = 075 + 098 = 173

(Bc) = (ABc) + (aBc) = 310 + 702 = 1012

(bC) = (AbC) + (abc) = 106 + 074 = 180

(bc) = (Abc) + (abc) = 489 + 4815 = 5304

Frequencies of 1st order class

(A) = (AB) + (Ab) = 385 + 595 = 980

or (A) = (AC) + (Ac) = 81 + 799 = 980

(a) = (aB) + (ab) = 800 + 4889 = 5689

or (a) = (aC) + (ac) = 172  + 5517 = 5689

(B) = (AB) + (aB) = 595 + 800 = 1185

or (B) = (BC) + (Bc) = 173 + 1012 = 1185

(b) = (Ab) + (ab) = 285 + 4889 = 5484

or (b) = (bC) + (bC) = 180 + 5304 = 5484

(C) = (Ac) + (bC) = 181 + 172 = 353

or (C) = (Bc) + (bC) = 173 + 180 = 353

(c) = (Ac) + (Ac) = 799 + 5517 = 6316

or (c) = (Bc) + (bc) = 1012 + 5304 = 6316
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Frequency of Zero order

N  =  (A) + (a) = 980 + 5689 = 6669

or (B) + (b) = 1185 + 5484 = 6669

or (C) + (c) = 353 + 6316 = 6669

Illustration 6 : Given the following frequencies of the positive classes find out remaining class frequen-

cies.

(N) = 12000 (AB) = 453

(A) = 977 (AC) = 284

(B) = 1185 (BC) = 250

(C) = 596 (ABC) = 127

Solution :

We have to find out :

(a), (b), (c), (Ab), (aB), (a b), (Ac), (aC), (ac), (Bc), (bC), (bc), (ABc), (AbC), (Abc), (aBC), (aBC), (aBc),

(abC), (abc)

(a) = N – (A) (aBc) = (aB) – (aBC)

= 12000 – 977 = 11023 = (B) – (AB) – (aBC)

(b) = N – (B) = 1185 – 453 – 123 = 609

= 12000 – 1185 = 10815 (abC) = (bC) – (AbC)

(c) = N – (C) = (C) – (BC) – (AbC)

= 12000 – 596 = 11404 = 596 – 250 – 157 = 189

(ABc) = (AB) – (ABC) (Ab) = (AbcC + (Abc)

= 453 – 127 = 326 = 157 + 367 = 524

(AbC) = (AC) – (ABC) (aB) = (aBC) + (aBc)

= 284 – 127 = 157 = 123 + 609 = 732

(aBC) = (BC) – (ABC) (Ac) = (ABc) + (Abc)

= 250 – 127 = 123 = 326 + 367 = 693

(Abc) = (Ab) – (AbC) (aC) = (aBC) + (abC)

= (A) – (AB) – (AbC) = 123 + 189 = 312

= 977 – 453 – 157 = 367 (Bc) = (ABc) + (aBc)

= 326 + 609 = 935

(bC) = (AbC) + (abC)

= 157 + 189 = 346

(abc) = (ab) – (abC)

= (b) – (Ab) – (abC)

= 10815 – 524 – 189 = 10102

(ab) = (abC) + (abc) = 189 + 10102 = 10291

(ac) = (aBc) + (abc) = 606 + 10102 = 10711

(bc) = (Abc) + (abc) = 367 + 10102 = 10469
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fjDr vkòfÙk;ka ge 27 oxhZ; rkfydk (27 Squared Table) ls fudky ldrs gSaA mnkgj.k 6 ds fy;s fuEufyf[kr rkfydk
dk iz;ksx dj ldrs gSa %-

A a Total

B b Total B b Total B b Total

C (ABC) (AbC) (AC) (aBC) (abc) (aC) (BC) (bC) (C)

127 157 284 123 189 321 250 346 596

c (ABC) (Abc) (Ac) (aBc) (abc) (ac) (Bc) (bc) (c)

326 367 693 609 10102 10711 935 10469 11404

Total (AB) (Ab) (A) (aB) (ab) (a) (B) (b) N

453 524 977 732 10291 11023 1185 10815 12000

There were 400 students in the B.Com class of a University. Their results in the various terminal examinations

are given below :-

I Terminal — passed 180

II Terminal — passed 140

III Terminal — passed 180

60 passed in all the terminals;

80 failed in all the three;

40 passed in the Ist and IIIrd terminals and failed in the IIIrd;

70 failed in the Ist and IInd terminals and passed in the IIIrd;

Find out how many students passed atleast two examinations.

Solution :

Let Success in Ist terminal be denoted by A and failure by ‘a’

Success in IInd terminal be denoted by B and failure by ‘b’

Success in IIIrd terminal be denoted by C and failure by ‘c’

Then the given data

N = 400

(A) = 180

(B) = 140

(C) = 180

(ABC) = 60

(abc) = 80

(ABc) = 40

(abC) = 70

We have to find out the values of :-

(ABC) + (ABc) + (AbC) + (aBC)

Now —

(aBC) + (AbC) + (ABC) + (abC) = C

(aBC) + (AbC) = (C) – (ABC) – (abC)

= 180 – 60 – 70 = 50

 (ABC) + (ABc) + (AbC) + (aBC)

60 + 40 + 50 = 150

Thus, the number of students who passed atleast two examinations is 150.
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Illustration 8 : In a war between White and Red Forces there are more Red Soldiers than white; there are

more armed Whites than unarmed Reds, there are fewer armed Reds with ammunition than unarmed

Whites without ammunition. Show that there are more armed Reds without ammunition than unarmed

Whites and ammunition.

Let ‘A’ stand for a White soldier and ‘a’ for Red Soldier

‘B’ stand for armed and ‘b’ for unarmed

and ‘C’ stand for possession of ammunition.

and ‘c’ for non-possession of ammunition.

Then the data can be denoted as

(a) > (A) (a)

(AB) > (ab) (b)

(Abc) > (aBC) (c)

Whe have to prove that (aBc) > (Abc)

From (a) considering that dichotomy of each side according to ‘B’ we have.

(a) > (A)

or (aB) + (ab) > (AB) + (Ab)

As (AB) is greater than (ab) as given in (b) if (ab) is substituted for (AB) then it will become still greater

or (aB) + (ab) > (ab) + (Ab)

or (aB) > (Ab) {(ab) is common}

From this, considering the dichotomy of each side according to C we have.

(aBC) + (aBc) > (AbC) + (Abc)

As (Abc) is greater then (aBC) as given in (c) then if (aBC) is substituted for (Abc) then it will become still

greater —

(aBC) + (aBc) > (AbC) + (aBC)

hence (aBc) > (AbC) {(aBC) is common}

leadksa dh lxfrrk
(Consistency of Data)

leadksa dh laxfrr dh tk¡p djus ds fy, lHkh oxks± dh vkòfÙk;ksa dk ijh{k.k djds ;g ns[kk tkrk gS fd muesa ls fdlh
oxZ dh vkòfÙk _.kkRed (Negative) gS ;k ughaA ;fn fdlh Hkh oxZ dh vkòfÙk _.kkRed ugha ikbZ tkrh gS tks lead
laxr (Consistent) gksrs gSaA nwljh vksj, ;fn fdlh Hkh oxZ dh vkòfÙk _.kkRed ik;h tkrh gS tks ladfyr lead vlaxr
(Inconsistent) gksaxsA leadksa dks vlaxr gksuk vo'; gh bl ckr dk |ksrd gS fd leadksa esa dgh =kqfV vo'; gSA leadksa
dh laxfrrk dk irk yxkus ds fy, vfUre oxks± dh vkòfÙk;k¡ Kkr djuh pkfg, , D;ksafd ,d Hkh vafre oxZ dh vkòfÙk
_.kkRed gksus ij vlaxr gksuk vko';d gSA

leadksa dh vleafr dk irk yxkus ds fy, fuEufyf[kr lw=kksa ls tk¡p dh tkrh gS %-

,d xq.k (Attribute) dk vè;;u djus ij
(1) (A) < O otherwise (‘A’) will be negative

(2) (A)  A otherwise (ab) will be negative because N = (A) + (a)

nks xq.kksa (Attributes) dk vè;;u djus ij
(3) (AB)  O otherwise (AB) will be negative

(4) (AB)  A otherwse (ab) will be negative

because (A) = (AB) + (Ab)

(5) (AB)  B otherwise (aB) will be negative

because (B) = (AB) + (aB)
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(6)  (AB)  (A) + (B) – N otherwise (ab) will be negative

because (ab) = (a) – (aB)

or (ab) = [N – (A)] – [(B) – (AB)]

or (ab) = N – (A) – (B) + (AB)

or – (AB) = N – (A) – (B) – (ab)

or (AB) = – N + (A) + (B) – (ab)

or (AB) = (A) + (B) – N + (ab)

If (AB) is less than (A) + (B) – N it is obvious that (ab) will be negative.

rhu xq.kksa (Attributes) dk vè;;u djus ij

(7) (ABC)  O otherwise (ABC) will be negative

(8) (ABC)  (AB) + (BC) – (A) otherwise (Abc) will be negative.

because (Abc) = (Ab) – (AbC)

or (Abc) = (A) – (AB) – {(AC) – (ABC)}

or (Abc) = (A) – (AB) – (AC) + (ABC)

or – (ABC) = (A) – (AB) – (AC) – (Abc)

or (ABC) = (AB) + (AC) – (A) + (Abc)

Now if (ABC) is less than (AB) + (AC) – (A) it is obvious that (Abc) will be negative.

(9) (ABC)  (AB) + (BC) – (B) otherwise (aBc) will be Negative

(10) (ABC)  (BC) + (AC) – (C) otherwise (aBc) will be Negative

(11) (ABC)  (AB) otherwise (ABc) will be negative

because (AB) = (ABC) + (ABc)

(12) (ABC)  (AC) otherwise (AbC) will ne negative

because (AC) = (ABC) + (AbC)

(13) (ABC)  BC otherwise (aBC) will be negative

because (BC) = (ABC) × (aBC)

(14) (ABC)  (AB) + (BC) + (AC) – (A) – (B) – (C) + N

otherwise (abc) will be negative

because (abc) = (ab) – (abC)

or (abc) = (a) – (aB) – {(bC) – (AbC)}

or (abc) = (a) – (aB) – (bC) + (AbC)

or (abc) = {N – (A)} – {(B) – (AB)} – {(C) – (BC)} + (AC) – (ABC)}

or (abc) = N – (A) – (B) + (AB) – (C) + (BC) + (AC) – (ABC)

or (ABC) = (AB) + (AC) + (BC) – (A) – (B) – (C) + N – (abc)

Now if (ABC) is more than (AB) + (AC) + (BC) – (A) – (B) – (C) + N, it is obvious that (abc) will be negative.

From the above rules, it is clear that when three attributed are studies then

(ABC)    O

(ABC)    (AB) + (AC) + (BC) – (A) – (B) – (C) + N

The upper limit of (ABC) cannot be less than the lower limit. Therefore,

(AB) + (AC) + (BC) – (A) – (B) – (C) + N  O

or(AB) + (AC) + (BC)  (A) + (B) + (C) – N

(15) (AB) + (AC) + (BC)  (A) + (B) + (C) – N
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Similarly if we combine the other sets of lower and upper limit then

(ABC)  (AB) + (AC) – A

(ABC)  (BC)

Hence (AB) + (AC) – (A) (BC)

or (AB) + (AC) – (BC) A

(16) (AB) + (AC) – (BC) A

(17) (AB) – (AC) + (BC) B

(18) – (AB) + (AC) + (BC) C

(19) (AB) + (AC) – (A) (BC)

(20) (AB) + (BC) – (B) (AC)

(21) (AC) + (BC) – (C) (AB)

Illustration 9 : If a report give the following frequencies as acutally observed, show that there must be

misprint or mistake of some sort, and that possibly the misprint in the dropping of a ‘1’ before the 85

given as the frequency (BC).

N = 1000

(A) = 510 (AB) = 189

(B) = 490 (AC) = 140

(C) = 417 (BC) = 85

Solution :

(AB) + (AC) + (BC) (A) + (B) + (C) – N

or  (BC) (A) + (B) + (C) – (AB) – (AC) – N

or (BC) 510 + 490 + 427 – 189 – 140 – 1000

or (BC) 98

but (BC) = 85 < 98, therefore it is not the correct value of (BC). The value cannot be less than 98. If the figure

is made 185 then all the conditions are fulfilled.

Illustration 10 : A market investigator returns the following data of 1000 people consulted. 811 liked

chocolates 752 liked toffee and 418 liked boiled sweets; 570 liked chocolated and toffee, 356 liked chocolated

and boiled sweets and 348 liked toffee and boiled sweets; 297 liked all three. Show that this information as

its stands must be incorrect.

Solution :

Let A be denoted for liking of chocolates.

B be denoted for liking of toffee

C be denoted for liking of boiled sweets; then the data as returned woule be :

N = 1000, (B) = 752, (C) = 418

(A) = 811, (AC) = 356, (BC) = 348

(AB) = 570 (ABC) = 297

Now

(ABC) (AB) + (AC) + (BC) – (A) – (B) – (C) + N

or (ABC) 570 + 356 + 348 + – 811 – 752 – 418 + 1000

or (ABC) 293

But (ABC) is greater than 293, hence data are inconsistent.
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Illustration 11 : Test the inconsistency of data by inequality method.

xq.k laxfr dh tk¡p vlekurk i)fr ls djksA

N = 1000, A = 500, B = 550, C = 450, AB = 200,

BC = 250, AC = 150 and ABC = 120

Solution.

There are 12 condition to test if there are 3 attributes. Since all the positive values of one, two and three at-

tributes have been given so we can test all the 12 conditions in this data.

Condition I

ABC   0 or 120  0 satisfied

Condition II

ABC   AB or 120  200 satisfied

Condition III

ABC   BC or 120  250 satisfied

Condition IV

ABC   AC or 120  150 satisfied

Condition V

ABC AB + BC + AC – A – B – C + N

120 200 + 250 + 150 – 500 – 550 – 450 + 1000

or 120 100 not satisfied

Condition VI

ABC AB + AC – A

120 200 + 150 – 500

or 120 – 150 satisfied

Condition VII

ABC AB + BC – B

120 200 + 250 – 550

or 120 – 100 satisfied

Condition VIII

ABC AB + BC – C

120 200 + 250– 450

or 120 – 50 satisfied

Condition IX

AB + AC + BC  A + B + C + N

200 + 150 + 250  500 + 550 + 450 + 1000

or 600 500 satisfied

Condition X

AB + AC – BC   A

200 + 150 – 250  500

or 150 500 satisfied

Condition XI

AB + BC – AC   B
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200 + 250 – 150  550

or 250 500 satisfied

Condition XII

AC + BC – AB   C

150 + 250 – 200  450 satisfied

Data is in inconsistent as condition No. V, is not satisfied.

ABC AB + BC + AC – A – B – C + N

xq.klEcUèk
(Association of Attributes)

lkaf[;dh foKku esa xq.klEcUèk (Association) 'kCn dk iz;ksx ,d fof'k"V vFkZ esa gksrk gSA nks xq.kksa (Attributes) ds eè;
xq.klEcUèk dk gksuk mlh n'kk esa dgk tk,xk tcfd os Lora=k gksrs, bl izR;k'kk (Expectation) ls vfèkd ckj ,d lkFk
izdV gksaA ;fn nks xq.kksa — A rFkk B esa fdlh izdkj dk xq.klEcUèk ugha gS rks A xq.k B esa mlh vuqikr esa gksxk ftl
vuqikr esa og non-B eas gSA

nks xq.kksa ds eè; xq.klEcUèk Kkr djus ds fy, ;g vko';d gksrk gS fd muds ,d lkFk izkIr gksus (Simultaneous

Occurence) dh izR;k'kk (Expectation) dk irk yxk;k tk;A

xq.k-lEcUèk ds izdkj
(Types of Association)

xq.kksa ds eè; fuEu rhu izdkj dk lEcUèk gks ldrk gS %-

(1) èkukRed xq.klEcUèk vFkok lkgp;Z (Positive Association or Association) : tc nks xq.k lkFk-lkFk mifLFkfr
gksa vFkok lkFk-lkFk vuqfifLFkr gksa rks muesa èkukRed xq.k-lEcUèk vFkok lkgp;Z dk gksuk dgk tkrk gSA èkukRed
xq.k-lEcUèk dh fLFkfr esa, okLrfod vkòfÙk izR;kf'kr vkòfÙk ls vfèkd gksrh gSA bl izdkj dk xq.k -lEcUèk èkweziku
,oa dSalj, f'k{kk ,oa jkstxkj vkfn xq.kksa esa ik;k tkrk gSA

(2) _.kkRed xq.k-lEcUèk vFkok vlkgp;Z (Negative Association or Disassociation) : tc ,d xq.k dh mifLFkfr
ds dkj.k nwljk xq.k vuqifLFkr ik;k tk, rks muesa _.kkRed xq.k-lEcUèk vFkok vlkgpZ dk gksuk dgk tkrk
gSA _.kkRed xq.k-lEcUèk dh fLFkfr esa okLrfod vkòfÙk izR;kf'kr vkòfÙk ls de gksrh gSA

(3) Lora=k xq.k (Independence Attributes) : tc nks xq.k lkFk-lkFk mifLFkr vFkok vuqifLFkr u gksa rFkk ,d dh
mifLFkfr ds lkFk nwljs xq.k dh vuqifLFkfr Hkh u gks, rks bUgas Lora=k xq.k dgk tkrk gSA ,slh fLFkfr esa, okLrfod
vkòfÙk izR;kf'kr vkòfÙk ds cjkcj gksrh gSA

fo'ks"krk,¡@y{k.k (Characteristics) : xq.k lEcUèk dh izeq[k fo'ks"krk,¡ fuEu gSa %-

(1) xq.k-lEcUèk dh izeq[k fo'ks"krk-y{k.k nks xq.kksa ds lkFk-lkFk mifLFkr vFkok vuqifLFkr gksuk ;k ,d xq.k dh
mifLFkfr ds lkFk nwljs xq.k dk vuqifLFkr gksuk gSA

(2) xq.k-lEcUèk ds vè;;u ds fy, nks xq.kksa esa vk;Zdkj.k lEcUèk (Causal Connection) gksuk vko';d gSA fdlh dk;Z
ij izLFkku djrs le; fcYyh dk jkLrk dkVus dk ;k Nhad vk tkus dks vlQyrk dk dkj.k ugha ekuk tk ldrk,
D;ksafd buesa dksbZ dk;Zdkj.k lEcUèk fo|eku ugha gS, ;g dsoy vUèkfo'okl gSA

(3) xq.k-lEcUèk esa gj le; rqyukRed vè;;u gksrk gSA dsoy bl vkèkkj ij fd nks xq.k ijLij vfèkd vuqikr esa
,d lkFk ik, tkrs gSa, og fu"d"kZ fd nksuksa eas xq.k-lEcUèk gS, izkIr ugha fd;k tk ldrkA

^^pspd dk Vhdk yxokus okyksa esa ls 90 izfr'kr O;fDr;ksa dks pspd dk izdksi ugha gqvk, vr% pspd ds izdksi ls cpus
ds fy, pspd dk Vhdk yxokuk mi;ksxh o izHkko'kkyh gSA**
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pspd dk Vhdk yxokus okyksa esa ls 90 izfr'kr O;fDr;ksa dks pspd dk izdksi ugha gqvk, dsoy bl vkèkkj ij Vhdk
yxokus dh mi;ksfxrk dks fl) ugha fd;k tk ldrk, blds fy, gesa Vhdk u yxokus okyksa esa ls mu O;fDr;ksa dk
izfr'kr Kkr djuk gksxk ftu ij pspd dk izdksi ugha gqvk, blds ckn rqyukRed vè;;u ls gh Vhdk yxokus vkSj
mi;ksfxrk dks fl) fd;k tk ldrk gSA

xq.k-lEcUèk fuèkkZj.k dh fofèk;k¡
(Methods of Determining Association)

nks xq.kksa ds eè; lEcUèk gS ;k ugha, ;g Kkr djus dh fofèk;k¡ fuEu gSa %-

(1) okLrfod rFkk izR;kf'kr vkòfÙk;kas dh rqyuk fofèk (Comparison of Observed and Expected Frequencies

Method)

(2) vuqikr rqyuk fofèk (Comparison of Proportion Method)

(3) ;wy dk xq.k-lEcUèk xq.kkad (Yule’s Coefficient of Association)

(4) lEc) ¼rF;kuqcUèku½ xq.kkad (Coefficient of Colligation)

(5) lEHkkO;rk xq.kkad (Coefficient of Contingency)

(1) okLrfod rFkk izR;kf'kr vkòfÙk;kas dh rqyuk fofèk
(Comparison of Observed and Expected Frequencies Method)

tc nks xq.kksa ds bl eè; bl fofèk ls lEcUèk Kkr fd;k tkrk gS rc mldh okLrfod vkòfÙk dh rqyuk izR;kf'kr vkòfÙk
ls dh tkrh gSA nks xq.kksa dh okLrfod ,d lkFk mifLFkfr ;k vuqifLFkfr, izR;kf'kr vuqikr ls vfèkd vuqikr esa gksuh
pkfg,A vr% nks xq.kksa ds eè; xq.klEcUèk Kkr djus ds fy, ;g vko';d gksrk gS fd muds ,d lkFk izkIr gksus
(Simultaneous Occurence) dh izR;k'kk (Expectation) dk irk yxk;k tk;A

lEHkkouk fl)kUr (Theory of Probability) ds vuqlkj fdlh ?kVuk ds ?kVus dh lEHkkouk %-

=
Number of favourable cases

Total number of cases
Number of observationsï

lw=k ds vkèkkj ij Kkr dh tk ldrh gSA ;fn fdlh flDds dks mNkyk tk; rks mlds fpÙk (Head Upward) fxjus dh

lEHkkouk 
1

2
 gksrh gSA ;fn ml flDds dks 100 ckj mNkyk tk; rks mlds fpÙk fxjus dh izR;k'kk 

1

2
 × 100 = 50 gksxhA

bl fu;e ds vkèkkj ij

(A) dh lEHkkouk = 
(A)

N
, (B) dh lEHkkouk = 

(B)

N

(B) rFkk (B) dh la;qDr = 
(A)

N
 × 

(B)

N

rFkk (A) o (B) ds ‘N’ ckj esa ,d lkFk gksus dh izR;k'kk

= 
(A)

N
 × 

(B)

N
 × N or 

A B

N

b g b gï

blh izdkj     (ab) dh izR;k'kk 

ï ïb g b gï

N

blh <ax ls vU; oxks± dh izR;kf'kr vkòfÙk;k¡ Kkr dh tk ldrh gSaA xq.klEcUèk èkukRed (Positive) vFkok _.kkRed
(Negative) gks ldrk gSA A o B nks xq.kksa esa èkukRed xq.klEcUèk gksxk, ;fn (AB) dh okLrfod vkòfÙk izR;kf'kr vkòfÙk
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ls vfèkd gksA ;fn (AB) dh okLrfod vkòfÙk izR;kf'kr vkòfÙk ls de gS rks bu nksuksa xq.kksa ds ekè; _.kkRed xq.klEcUèk
gksxkA ;fn (AB) dh okLrfod vkòfÙk izR;kf'kr vkòfÙk ds leku gh gks rks nksuksa xq.k Lora=k dgs tkrs gSaA

fuEu rkfydk ls ;g Li"V gks tk;sxk %-

Attributes Independent Positive Association Negative Association

or Dissassociation

A and B (AB) = 
A B

N

b g b gï
(AB) > 

A B

N

b g b gï

(AB) < 

A B

N

b g b gï

A and b (Ab) = 

A

N

b g b gï b

(Ab) > 
A

N

b g b gï b
(Ab) < 

A

N

b g b gï b

a and B (aB) = 
ab g b gï B

N
(aB) > 

ab g b gï B

N
(aB) < 

ab g b gï B

N

a and b (ab) = 
a bb g b gï

N
(AB) > 

a bb g b gï

N
(AB) < 

a bb g b gï

N

;fn nks xq.kksa ds vè;;u esa vfUre oxks± dh vkòfÙk;k¡ Kkr gksa rks fuEufyf[kr lw=k ds }kjk muesa xq.klEcUèk Kkr fd;k
tk ldrk gS %-

(AB) × (ab) = (Ab) × (aB)

;fn ;g leku gkrs gSa rks nksuksa xq.kksa ds eè; xq.klEcUèk dk vHkko gSA ;fn (AB) × (ab) > (Ab) × (aB), rks nksuksa xq.kksa
ds eè; èkukRed xq.klEcUèk gSA

;fn (AB) × (ab) < (Ab) × (aB) rks nksuksa xq.kksa ds eè; _.kkRed xq.klEcUèk gSA bldks bl izdkj fl) fd;k tk ldrk
gS %-

(AB) × (ab) = (Ab) × (aB)

or
A B

N

b g b gï
 × 

a bb g b gï

N

=
A

N

b g b gï b
 × 

ab g b gï B

N

or
A B

N N

b g b g b g b gï ï ï

ï

a b
=

A B

N N

b g b g b g b gï ï ï

ï

b a

or
A B

N N

b g b g b g b gï ï ï

ï

a b
=

A

N N

b g b g b g b gï ï ï

ï

b a b

Illustration 12 : In an anti-malaria campaign in a certain area, quinine was administered to 812 persons

out of a total population of 3,248.

The number of fever cases is shown below :-

Treatment Fever No Fever

Quinine 20 792

No-Quinine 220 2216

Discuss the usefulness of quinine in checking malaria.
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Solution :

Denoting A for quinine treatment,

a for No Quinine treatment,

B for No attack of fever,

b for attack of fever.

Then :

(AB) = 792, (Ab) = 20, (aB) = 2216, (ab) = 220

To test asssociation :

(AB) × (ab) = (Ab) × (aB)

(7920 × 220) = (20 × 2216)

174240 > 44320

vr% A rFkk B esa èkukRed lglEcUèk gS, bldk vk'; gS fd dquus eysfj;k jksdus esa lgk;d gSA

Illustration 13 : uhps fn;s x;s leadksa ls Kkr dhft, fd A rFkk B Lora=k gSa, mueas èkukRed ;k _.kkRed
xq.klEcUèk gSa %-

Find if A and B are independent, positively associated or negatively associated from the data given below:

(A) = 470, (B) = 620, (AB) = 320, N = 1000

Solution : Attributes A and B shall be called independent if

(AB) =
A B

N

b g b gï

(AB) = 320, (A) = 470, (B) = 620, N = 1000

Expectation of (AB) =

470 620

1000

ï

 = 291.4

Since (AB) acutal observation (320) is more than the expectation (291.4) attributes A and B are positively

associated.

 (2) vuqikr rqyuk fofèk

(Comparison of Proportion Method)

bl fofèk ds vuqlkj nks izfr'krksa dh x.kuk dh tkrh gS %-

(i) B dh A esa mifLFkfr ;k vuqifLFkfr (Presence or absence of B in A) :

AB

A
100

b g
b g ï
L
NM

O
QP

(ii) B dh Non-A esa mifLFkfr ;k vuqifLFkfr (Presence or absence of B in Non-A) %

ï

ï

B
100

b g
b g ï
L
NM

O
QP
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A o B esa xq.klEcUèk Kkr djus ds fy, bu nks izfr'krksa esa rqyuk dh tkrh gSA ;fn ge Bs dk As esa ogh vuqikr ikrs
gSa rks non-A(as) esa gS, rks nksuksa xq.k (A rFkk B) Lora=k ekus tkrs gSaA ;fn Bs dk As esa vuqikr non-As (as) esa vuqikr
ls vfèkd gksrk gS rks nksuksa xq.kksa (A rFkk B) esa èkukRed xq.klEcUèk ekuk tkrk gSA blds foijhr ;fn Bs dk As esa vuqikr
non-As (as) esa vuqikr ls de gksrk gS rks A rFkk B esa _.kkRed xq.klEcUèk gksrk gSA

xq.k B dk B rFkk a esa vuqikr A dk B rFkk b esa vuqikr

(Association) (Proportion of B in A and a) (Proportion of A in B and b)

(i) Lora=k
AB

A
100

b g
b g ï  = 

ï

ï

B
100

b g
b g ï

AB

B
100

b g
b g ï  = 

A
100

ï

ï

b g
b g ï

(independent)

(ii) èkukRed
AB

A
100

b g
b g ï  > 

ï

ï

B
100

b g
b g ï

AB

B
100

b g
b g ï  > 

A
100

ï

ï

b g
b g ï

(Positive)

(iii) _.kkRed
AB

A
100

b g
b g ï  < 

ï

ï

B
100

b g
b g ï

AB

B
100

b g
b g ï  < 

A
100

ï

ï

b g
b g ï

(Negative)

Illustration 14 : Out of 500 students, 200 were married. Total students failed were 150 out of which 50

were married. Find whether the attributes marriage and failure are positively or negatively associated.

Solution :

Let A denoted married,

\ (a) represents unmarried

Let B denoted failure students

\ b represents passed students

\ We are given :-

N = 500, A = 200, B = 150, AB = 50

Using proportion method, we have proportion of married students failed.

AB

A
=

50

200
 = .25

Proportion of Unmarried who failed.

We need

aB = B – AB = 150 – 50 = 100

a = N – A = 500 – 200 = 300

\
a

a

B
=

100

300

 = .33

Q

AB

A

<
a

a

B

i.e. .25 < .33

We can conclude thate there is negative association or disassociation between marriage and failure.

Illustration 15. fdlh bykds esa 1000 lk{kjksa esa ls 10 vijkèkh gSaA mlh bykds esa 20,000 fuj{kjksa esa ls 1500

vijkèkh gSaA D;k vkidks fuj{kjrk o vijkèk esa dksbZ lEcUèk izrhr gksrk gS \
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Out of 1000 literates in a particular area 10 were criminal. Out of 20,000 illiterates in the same area 1500

were criminals. Do you find association between illiteracy and criminality ?

Solution :

Let ‘A’ = Illiteracy

\ a = Literacy

Let B = Criminals

\ b = Non-criminals

(Given) A = 20,000  a = 1000

AB = 1500, aB = 10

Using proportion method, we have

AB

B

=
1500

20,000
 = .75

Q

a

a

B

=

10

1000

 = .01

Q

AB

A

< .
a

a

B

Hence, there is positive association between illiteracy and criminality.

¼3½ xq.klEcUèk-xq.kd
(Coeffcient of Association)

mi;qZDr o£.kr fofèk;ksa ls nks xq.kksa ds eè; lEcUèk dk dsoy irk gh yxk;k tk ldrk gS ijUrq xq.klEcUèk dh ek=kk ugha
tkuh tk ldrhA xq.klEcUèk dh ek=kk Kkr djus ds fy, izksQslj (Prof. Yule) us ,d lw=k dk izfriknu fd;k gSA ftlls
^xq.klEcUèk xq.kd* (Coefficient of Association) Kkr fd;k tkrk gSA ;g lw=k gS %-

Q =

AB A B

AB A B

b gb g b gb g
b gb g b gb g

ab a a

ab b a

ï

ï

xq.klEcUèk xq.kd (Q) dk eku ± 1 ds vUrxZr vkrk gS rFkk mldk fuokZpu Bhd mlh izdkj fd;k tkrk gS ftl izdkj
dkyZ fi;lZu ds lglEcUèk xq.kd (Coefficient of Correlation) dk fuokZpu fd;k tkrk gSA ;fn xq.klEcUèk xq.kd ‘0’

gksrk gS rks nksuksa xq.kksa ds eè; xq.klEcUèk dk vHkko gksrk gSA xq.kd + 1 gksus ij nksuksa xq.kksa ds eè; iw.kZ èkukRed xq.klEcUèk
(Perfect Positive Association) rFkk –1 gksus ij nksuksa xq.kksa ds eè; iww.kZ _.kkRed xq.klEcUèk (Perfect Negative

Association) gksrk gSA

Illustration 16 : In an assortive study to find whether tall husbands tend to marry tall wives, the following

information about the wives of 125 tall and 125 short statured husbands was published.

Tall Husbands Short Husbands

Tall Wives 56% 13%

Short Wives 11% 48%

Find the coeffficient of association between the stature of wives and husbands.

Solution :

Let A denote tall husbands

a denote short husbands

B denote tall wives

b denote short wives
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Then the data are :-

(AB) = 56% (Ab) = 11%, (aB) = 13%, (ab) = 48%

Coefficient of Association =
AB A B

AB A B

b gb g b gb g
b gb g b gb g

ab b a

ab b a

ï

ï

By substituting the values we get :-

56 48 11 13

56 48 11 13

ï ï ï

ï ï ï

b g b g
b g b g =

2688 143

1688 143

ï

ï
 = 

2545

2831
 + .9

It shows a very high degree of positive association between stautres of husbands and wives.

Illustration 17 : A list of 1000 items classified according to three attributed is given below. A, B and C

denote the presence and a, b and c denote absence of the attributes. Show if there is any association

between A and B, and A and C.

(ABC) = 300, (ABc) = 200, (AbC) = 20, (Abc) = 80

(aBC) = 150, (aBc) = 50, (abC) = 120, (abc) = 80

Solution :

Coefficient of Association between A and B (QAB)

=
AB A B

AB A B

b gb g b gb g
b gb g b gb g

ab b a

ab b a

ï

ï

Coefficient of Association between A and C (QAC)

=
AC A C

AC A C

b gb g b gb g
b gb g b gb g

ac c a

ac c a

ï

ï

(AB) = (ABC) + (ABc) = 300 + 200 = 500

(ab) = (abC) + (abc) = 120 + 80 = 200

(Ab) = (AbC) + (Abc) = 20 + 80 = 100

(aB) = (aBC) + (aBc) = 150 + 50 = 200

Hence QAB =
500 200 100 200

500 200 100 200

ï ï ï

ï ï ï

b g b g
b g b g

=
10000 200000

100000 200000

80000

1200000
67

ï

ï
ï ï .

(AC) = (ABC) + (AbC) = 300 + 20 = 320

(ac) = (aBc) + (abc) = 50 + 80 = 130

(Ac) = (ABc) + (Abc) = 200 + 80 = 280

(aC) = (aBC) + (abC) = 150 + 120 = 270

QAC =
320 130 280 270

320 130 280 270

ï ï ï

ï ï ï

b g b g
b g b g

=
41600 75600

41600 75600

34000

117200
2 9

ï

ï
ï

ï
ï ï .

A + B have positive association while a & c have negative association.
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Illustration 18 : Investigate the association between eye colour of husbands and eye colour of wives from

the data given below :-

Husbands with light eyes and wives with light eyes = 309

Husbands with light eyes and wives with non-light eyes = 214

Husbands with non-light and wives with light eyes = 132

Husbands with non-light eyes and wives with non-light eyes = 119

Solution : Since we have to find out the association between eye colour of husbands and that of wife one

attribute we would as A and another as B.

Let A denote husbands with light eyes.

\ a would denote husbands with not-light eyes

Let B denote wives with light-eyes.

\ b would denote wives with not-light eyes.

The given data in terms of these symbols is :

(AB) = 309, (Ab) = 214, (aB) = 132, (ab) = 119

Applying Yule’s method : Q =
AB B

AB A B

b g b g b g b g
b g b g b g b g

ïï ï ï

ïï ï ï

ï

ï

ï

Substituting the above values in the formula

Q = 309 119 214 132

309 119 214 132

ï ï ï

ï ï ï

b g b g
b g b g

=
8523

65019
 = 0.131

Thus there is very little association between the eye colour of husband and wife.

(4) lEc)-xq.kd

(Coefficient of Collignation)

izkQslj ;wy us ,d vU; egRowi.kZ lw=k izLrqr fd;k gS ftls ‘Coefficient of Collignation’ dgrs gSaA bldk xq.kd
ladsrk{kj ‘y’ gS rFkk bldk lw=k fuEu gSa %-

y =

1

1

ï
ï

ï

ï
ï

ï

A B

AB

A B

AB

b a

ab

b a

ab

b g b g
b g b g
b g b g
b g b g

Coefficient of Collignation (y) ls Coefficient of Association (Q) dh x.kuk Hkh dh tk ldrh gSA bldk lw=k fuEu
gS %-

Q =
2

1 2

y

yï
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Illustration 19 : We are given (AB) = 56, (Ab) = 11, (aB) = 13, (ab) = 45, Calculate coefficient of colligation

Solution : g =

1
11 13

56 45

1
11 13

56 45

ï
ï

ï

ï
ï

ï

 = 

1
143

2520

1
143

2520

ï

ï

 = 
0 76

1 238

.

.
+ 0.61

‘y’ ls xq.klEcUèk xq.kd dh x.kuk bl izdkj dh tk;sxh %-

Q =
2

1 2

ï

ïï
 or Q = 

2 0 61

1 0 162

ï

ï

.

.
 = 

1 22

1 3721

.

.
 = +0.89

(5) lEHkkO;rk xq.kd
(Coefficient of Contingency)

‘A’ o ‘B’ xq.kksa dks vusd mi-foHkkxksa esa foHkkftr gksus ij, muds eè; :is.k xq.k lEcUèk Kkr djus ds fy, dkyZ fi;lZu
dk ekè; oxZ lEHkkO;rk xq.kd (Karl Pearson’s Coeffcient of Mean Square Contingency) Kkr fd;k tkrk gSA bldks
lEHkkO;rk xq.kd Hkh dgrs gSa vkSj bldk ladsrk{kj ‘C’ gSA lEHkkO;rk xq.kd dh x.kuk esa ge 'kwU; dYiuk (Null

Hypothesis) eku dj pyrs gSa ftlds vuqlkj ge ;g tkurs gSa fd nksuksa xq.k Lora=k gSa vkSj muds chp xq.klEcUèk ugha
gSA bl ekU;rk ds vkèkkj ij ge fofHkUu dks"Bksa dh vkòfÙk;k¡ (Cell Frequencies) tSls (A1B1), (A1B2) vkfn Kkr djrs
gSaA dks"Bksa dh vkòfÙk;k¡ fuEu lw=k ls Kkr dh tkrh gSa % -

(A1B1) =
A B

N

1 1b g b gï
,  (A1B2) = 

A B

N

1 1b g b gï
 etc.

;fn izR;sd dks"B (cell) dh okLrfod vkòfÙk izR;kf'kr vkòfÙk ds cjkcj gksrh gS , rks nksuksa Lora=k gksrs gSaA okLrfod
vkòfÙk rFkk izR;kf'kr vkòfÙk esa vUrj gksus ij nksuksa xq.kksa esa xq.klEcUèk gksrh gSA nksuksa xq.kksa ds eè; xq.klEcUèk dh ek=kk
fuèkkZfjr djus ds fy, leHkkO;rk xq.kd dh x.kuk dh tk ldrh gSA bldk lw=k bl izdkj gS %-

C =
X

N X

2

2ï

‘C’ dh x.kuk djus ds fy, ‘X2’ (Pronounced as Chi-squares) dk eku Kkr fd;k tkrk gSA ‘X2’ dh x.kuk ds in~nks"k
bl izdkj gSa %-

(1) izR;sd dks"B (Cell) dh izR;kf'kr vkòfÙk (Expected Frequency) ‘E’ dh x.kuk dh tkrh gSA

voyksfdr vkòfÙk rkfydk
(Table of Observed Frequencies)

          B® B1 B2 B3 Total

    A¯

A1 (A1B1) (A1B2) (A1B3) (A1)

A2 (A2B1) (A2B2) (A2B3) (A2)

A3 (A3B1) (A3B2) (A3B3) (A3)

Total (B1) (B2) (B3) N
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vizR;kf{kr vkòfÙk rkfydk
(Table of Expected Frequencies)

B ® B1 B2 B3 Total

    A¯

A1

A B

N

1 1b g b gï A B

N

1 2b g b gï A B

N

1 3b g b gï
(A1)

A2

A B

N

2 1b g b gï A B

N

2 2b g b gï A B

N

2 3b g b gï
(A2)

A3

A B

N

3 1b g b gï A B

N

3 2b g b gï A B

N

3 3b g b gï
(A3)

Total (B1) (B2) (B3) N

(2) fofHkUu dks"Bksa dh voyksfdr (O) ,oa izR;kf'kr (E) vkòfÙk;ksa dk vUrj (O – E) fudkyk tkrk gSA

(3) voyksfdr ,oa izR;kf'kr vkòfÙk;ksa ds vUrjksa ds oxZ fd;s tkrs gSa (O – E)2 rFkk vUrjksa ds oxks± esa mudh lEcfUèkr
izR;kf'kr vkòfÙk ls Hkkx fn;k tkrk gS % -

O E

E

2
ïL

N
M
M

O
Q
P
P

b g

(4) bl izdkj izkIr la[;kvksa dk ;ksx Kkr fd;k tkrk gSA ;g ;ksx gh X2 dk eku gksrk gSA ladsrk{kjksa ds vuqlkj%

X2 = S 

O E

E

2
ïRS|

T|
U
V|
W|

b g

—

X2 dk eku fudky ysus ij, lEHkkO;rk xq.kd (C) dh x.kuk dh tk ldrh gSA

Illustration 20 : Calculate coefficient of contingency from the following table :-

PARENT

Off Spring Very Tall Tall Medium Short Total

Very Tall 20 30 20 2 72

Tall 14 125 85 12 236

Medium 3 140 165 125 433

Short 3 37 68 151 259

Total 40 332 338 290 1000

(I.C.S.)
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Solution :

Parent B

Off Spring

A Total

Very Tall Tall Medium Short

(B1) (B2) (B3) (B4)

20 30 20 2 72

Very Tall (A1) (A1B1) (A1B2) (A1B3) (A1B4) (A1)

14 125 85 12 236

Tall (A2) (A2B1) (A2B2) (A2B3) (A2B4) (A2)

3 140 165 125 433

Medium (A3) (A3B1) (A3B2) (A3B3) (A3B4) (A1)

3 37 68 151 259

Short (A4) (A4B1) (A4B2) (A4B3) (A4B4) (A4)

40 332 338 290 1000

Total (B1) (B2) (B3) (B4) N

Expected frequencies will be calculated :-

(A1B1) =

A B

N

1 1b g b gï
ï

ï
ï

72 40

1000
2 9.

(A1B2) =
A B

N

1 2b g b gï
ï

ï
ï

72 332

1000
23 9.

(A1B3) =
A B

N

1 3b g b gï
ï

ï
ï

72 338

1000
24 3.

(A1B4) =
A B

N

1 4b g b gï
ï

ï
ï

72 290

1000
20 9.

(A2B1) =
A B

N

2 1b g b gï
ï

ï
ï

236 40

1000
9 4.

(A2B2) =
A B

N

2 2b g b gï
ï

ï
ï

236 332

1000
78 4.

(A2B3) =
A B

N

2 3b g b gï
ï

ï
ï

236 338

1000
79 8.

(A2B4) =
A B

N

2 4b g b gï
ï

ï
ï

236 290

1000
68 4.
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(A3B1) =
A B

N

3 1b g b gï
ï

ï
ï

433 40

1000
17 3.

(A3B2) =
A B

N

3 2b g b gï
ï

ï
ï

433 332

1000
143 8.

(A3B3) =
A B

N

3 3b g b gï
ï

ï
ï

433 338

1000
146 4.

(A3B4) =
A B

N

3 4b g b gï
ï

ï
ï

433 290

1000
125 5.

(A4B1) =
A B

N

4 1b g b gï
ï

ï
ï

259 40

1000
10 4.

(A4B2) =
A B

N

4 2b g b gï
ï

ï
ï

259 332

1000
85 9.

(A4B3) =
A B

N

4 3b g b gï
ï

ï
ï

259 338

1000
87 5.

(A4B4) =
A B

N

4 4b g b gï
ï

ï
ï

259 290

1000
75 2.

O E (O – E) (O – E)2 O E

E

2
ïb g

(A1B1) 20 2.9 17.1 292.41 100.83

(A1B2) 30 23.9 6.1 37.21 1.55

(A1B3) 20 24.3 – 4.3 18.49 0.76

(A1B4) 2 20.9 – 18.9 357.21 17.09

(A2B1) 14 9.4 4.6 21.16 2.25

(A2B2) 125 78.4 46.6 2171.56 27.70

(A2B3) 85 89.8 5.2 27.04 0.34

(A2B4) 12 68.4 – 56.4 3180.96 46.50

(A3B1) 3 17.3 – 14.3 204.49 11.82

(A3B2) 140 143.8 – 3.8 14.44 0.10

(A3B3) 165 146.4 18.69 345.96 2.36

(A3B4) 125 125.5 – 0.5 00.25 0.002

(A4B1) 3 10.4 – 7.4 54.76 5.26

(A4B2) 37 85.9 – 48.9 2391.21 27.83

(A4B3) 68 87.5 – 19.5 380.25 4.34

(A4B4) 151 75.2 75.8 5745.64 76.40

S = x2 = 325.132

Square Contingency or = x2 = 325.132
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Square Contingency or C = 

x

x

2

2N ï

 = 
325 13

1000 325 13

.

.ï
= .495

‘C’ dk fuoZpu

xq.k lEcUèk dh vuqifLFkfr dh n'kk esa ‘C’ lnSo 'kwU; gksxk, ijUrq ‘C’ dk ewY; dHkh Hkh 1 ugha gksxkA ‘C’ dk vfèkdre

eku voyksduksa ds oxks± ij fuHkZj djrk gSA vfèkdre eku 
t

t

ï 1
 (t = mioxks± dh la[;k) ds cjkcj gksxkA vxzfyf[kr

rkfydk ‘C’ dk vfèkdre eku cukrh gSA

Contingency Table Maximum Value of ‘C’ Contingency Table Maximum Value of ‘C’

2 × 2 0.707 7 × 7 0.926

3 × 3 0.816 8 × 8 0.935

4 × 4 0.866 9 × 9 0.743

5 × 5 0.895 10 × 10 9.949

6 × 6 0.913

x.kuk ls Kkr ‘C’ ds eku dh rqyuk rkfydk esa fn;s x;s eku ls dh tk ldrh gSA

,d vU; eki Hkh gksrh gS ftls eè;-ekxZ lEHkkO;rk (Mean Square Contingency) vFkok f2 (phi square) dgrs gSaA
bldk lw=k fuEu gS %

Mean square contingency of f2 (phi square) =
X

N

2

mi;qZDr mnkgj.k esa  f2 =

X

N

2

 = 

325.13

1000

 = .32513

vkaf'kd xq.klEcUèk

(Partial Association)

vHkh rd geus ,d lexz esa nks xq.kksa ds eè; xq.klEcUèk dk vè;;u fd;k gS rFkk bl ckr dk fcYdqy è;ku ugha j[kk
gS fd ml lexz esa vU; dksbZ xq.k Hkh fo|eku gks ldrk gSA bl izdkj ds xq.klEcUèk dks ^iw.kZ xq.klEcUèk* (Total

Association) dgrs gSaA nks xq.kksa ds eè; fdlh mi-lexz (Sub-universe) ls xq.klEcUèk Kkr djuk ^vkaf'kd-xq.klEcUèk*
(Partial Association) dgykrk gSA

vkaf'kd xq.klEcUèk fuEu fofèk ls Kkr fd;k tk ldrk gS %-

A rFkk B xq.kksa ds eè; ‘C’ mi-lexz eaas èkukRed xq.k-lEcUèk gksxk ;fn %-

(ABC) >
AC BC

(C)

b g b gï

A rFkk B xq.kksa ds eè; ‘C’ mi-lexz esa _.kkRed xq.k-lEcUèk gksxk ;fn %-

(ABC) <

AC BC

(C)

b g b gï
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A rFkk B xq.kksa ds eè; ‘c’ mi-lexz esa /kukRed xq.k-lEcUèk gksxk ;fn %-

(ABc) >

A B

( )

c c

c

b g b gï

A rFkk B xq.kksa ds eè; ‘c’ mi-lexz esa _.kkRed xq.k-lEcUèk gksxk ;fn %-

(ABc) <

A B

( )

c c

c

b g b gï

vkaf'kd xq.klEcU/k dk xq.kd (Coefficient of Partial Association) Hkh fuEu lw=k ls Kkr fd;k tk ldrk gS %-

A rFkk B xq.kksa ds eè; ‘C’ mi-lexz esa vkaf'kd xq.klEcU/k xq.kd %-

Q ABC =

AB A B

(AB ) A B

c abc bc a c

c abc bc a c

b g b g b g b g
b g b g b g

ï

ï

A rFkk B xq.kksa ds eè; ‘c’ mi-lexz esa vkaf'kd xq.klEcU/k xq.kd %-

Q AB.c =
AB A B

(AB ) A B

c abc bc a c

c abc bc a c

b g b g b g b g
b g b g b g

ï ï

ï ï

Illustration 21 : Find coefficient of partial association between A and B in the Universe ‘C’ and ‘c’ from

the following data :-

(ABC) = 300, (ABc) = 200, (AbC) = 20, (Abc) = 80

(aBC) = 150, (aBc) = 50, (abC) = 120, (abc) = 80

Solution :-

Q.AB.c = Ñ

ABC C A C BC

(ABC) C A C BC

b g b g b g b g
b g b g b g
ab b a

ab b a

ï

ï

=
300 120 20 150

300 120 20 150

ï ï ï

ï ï ï

b g b g
b g b g  = 

36000 3000

36000 3000

ï

ï

=
33000

39000
 = .846

Q.AB.c =
AB A B

(AB ) A B

c abc bc a c

c abc bc a c

b g b g b g b g
b g b g b g

ï

ï

=
200 80 80 50

200 80 80 50

ï ï ï

ï ï ï

b g b g
b g b g  = 

16000 4000

16000 4000

ï

ï

=
12000

20000
 = .75

HkzekRed xq.klEcUèk (Illusory Association) : vkaf'kd xq.klEcUèk Kkr djus esa dHkh-dHkh nks xq.kksa ds eè; xq.klEcUèk
gksus dk Hkze mRiUu gks ldrk gSA nks Lora=k xq.kksa A rFkk B esa fdlh mi-lexz esa lEcUèk LFkkfir gks tkus ls bl izdkj
dk Hkze mRiUu gks ldrk gS D;kasfd okLro es mu xq.kksa ds eè; dksbZ izR;{k lEcUèk ugha gksrk gSA vuqlUèkkudÙkkZvksa ds
i{kikr, vk¡dM+s feyk nsus, fuoZpu dh =kqfV vkfn ds dkj.k Hkh HkzekRd xq.klEcUèk Kkr gks ldrs gSaA
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Illustration 22 : Comment on the following statements :-

(i) Road accidents resulted in 4513 deaths in 1958 and 5250 in 1968, while the number of women

drivers increased in the period. Hence women make bad drivers.

(ii) 99% of the people who drink beeer die before reaching 100 years of age. Therefore, drinking beer is

bad for longivity.

(iii) Not cultivating land owner should be deprived of their ownership rights without payments of com-

pensation, because 90% of the land owned by them is inherited property for which they have paid

nothing.

Solution :

(i) ;g HkzekRed xq.klEcUèk dk ,d mnkgj.k gSA L=kh-pkydksa dks mlh n'kk esa cqjk dgk tk ldrk gS tcfd izfr L=kh-
pkyd nq?kZVuk,¡ izfr iq#"k-pkyd nq?kZVukvksa ls vfèkd gksaA nq?kZVukvksa eas vfèkd la[;k esa èR;q ds vU; dkj.k Hkh
gks ldrs gS tSls uxj tula[;k esa òf) vFkok lM+dksa ij vfèkd HkhM+ -HkkM+A

(ii) ;g fu"d"kZ mlh n'kk esa lR; dgk tk ldrk gS tc ;g Kkr gks os lHkh O;fDr tks ch;j ugha ihrs gSaA 100 o"kZ
dh mez izkIr dj ysrs gSaA ch;u u ihus okys O;fDr;ksa dh thou-vofèk Kkr u gksus dh n'kk esa ;g fu"d"kZ HkzekRed
gks ldrk gSA ;g lEHko gks ldrk gS fd os O;fDr Hkh tks ch;j-ihus ds lEcUèk esa iw.kZ rF; Kkr u gksus dh n'kk
esa dksbZ fuf'pr fu"d"kZ ugha fudkyk tk ldrk gSA

(iii) bl fooj.k esa nks xq.k fufgr gSa — (a) Hkwfe ds Lokeh tks Ñf"kdkj-Lokeh (cultivating owners) gksa vFkok xSj-

Ñf"kdkj Lokeh (non-cultivating owners) gksa, rFkk (b) Hkwfexr lEifÙk tks fojklr (inherited) esa izkIr dh x;h
gks rFkk tks fojklr esa izkIr u dh x;h gksA

;g dFku fd xSj Ñf"kdkj Lokfe;ksa dks, ftUgksaus Hkwfe fojklr esa izkIr dh gS, dksbZ {kfriw£r ugha dh tkuh pkfg, D;ksafd
90% xSj Ñf"kdkj Lokfe;ksa ds ikl ,slh Hkwfe gS( bl rF; dh vogsyuk djrk gS fd Ñf"kdkj-Lokfe;ksa ds ikl Hkh fojklr
esa izkIr Hkwfe gks ldrh gSA ̂ fojklr es izkIr Hkwfe* dk xq.k Ñf"kdkj Lokfe;ksa rFkk xSj-Ñf"kdkj Lokfe;ksa nksuksa esa gh leku
vuqikr esa gks ldrk gSA vr% nksuska xq.k Lora=k gks ldrs gSa vkSj Ñf"kdkj-LokfeRo ,oa fojklr esa izkIr Hkwfe ds eè; dksbZ
xq.klEcUèk u gksA vr% bl dFku HkzekREd xq.klEcUèk ij vkèkkfjr gSA

lkjka'k
l xq.k og rF; gksrs gSa ftudh vadkRed eki lEHko ugha gS tSls ;ksX;rk, lk{kjrk, vka[k dk jax vkfnA budh

x.kuk djds dh la[;kRed :i fn;k tk ldrk gSA

l ftl rjg ls nks pjksa ds eè; lglEcUèk fudkyk tkrk gS, mlh rjg nks xq.kksa ds eè; xq.k lEcUèk fudkyk tkrk  gSA

l xq.k lEcUèk dk vè;;u djrs le; fdlh Hkh xq.k dks dsoy nks Jsf.k;ksa esa foHkkftr fd;k tkrk gS — ,d Js.kh
mudh gksxh ftuesa og xq.k mifLFkr gSa rFkk nwljh Js.kh og gksxh ftuesa og xq.k vuqifLFkr gSaA lkaf[;dh eas bUgsa
A, B, C etc. rFkk a, b, g ;k a, b, c ls fn[kk;k tkrk gSA

l ;fn ge dsoy ,d xq.k dh mifLFkfr (A) ;k vuqifLFkfr (a) fn[kkrs gSa rks blds rhu oxZ cusaxs [n (A), n (a) rFkk
N] lexz la[;k N ds cjkcj gksrh gSA

l ;fn nks xq.kksa dh mifLFkfr (A, B) ;k vuqifLFkfr (a, b) fn[kkuh gS rks oxks± dh dqy la[;k 9 gksxhA [n (A), n (a),

n (B), n (b), n (AB), n (Ab), n (aB), n (ab), N]

l ;fn rhu xq.kksa dh mifLFkfr (A, B) ;k vuqifLFkfr (a, b) fn[kkuh gS rks dqy 27 oxZ cusaxsA [n (A), n (B), n (C),

n (a), n (b), n (c), n (AB), n (AC), n (BC), n (Ab), n (Ac), n (aB), n (ab), n (aC), n (ac), n (Bc), n (bC), n

(bc), n (ABC), n (ABc), n (AbC), n (Abc), n (aBC), n (aBc), n (abC), n (abc), N]
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l xq.k lEcUèk xq.kkad fdUgha nks xq.kksa ds chp lEcUèk LFkkfir djus dh fofèk gSA ;g lEcUèk èkukRed Hkh gks ldrk
gS rFkk _.kkRed HkhA ;fn nks xq.kksa ds chp lEcUèk ugha gS rks mUgsa ge Lora=k xq.k dgrs gSaA

l xq.k lEcUèk dk vè;;u vk£Fkd, lkekftd rFkk LokLF; lacaèkh leL;kvksa dks le>us esa cgqr mi;ksxh lkfcr gks
ldrk gSA tSls ;fn gesa fujh{krk vkSj vijkèkhdj.k esa lEcUèk dk irk djuk gS rks fdlh ,d 'kgj, ftyk ;k jkT;
ls fuj{kjksa o lk{kjksa dh la[;k rFkk muesa ls fdrus vijkèkh gSa bl ij vkadM+s bdV~Bs djds xq.k lEcUèk xq.kkad
fudy dj fdl fu"d"kZ ij igqap ldrs gSaA

iz'ukoyh
(Exercise)

(1) lkaf[;dh eas iz;qDr ^xq.klacaèk* rFkk ^lglEcUèk* 'kCnksa esa vki fdl izdkj vUrj djsaxs \
How would you distinguish between ‘Association’ and ‘Correlation’ as the terms are used in Statistics ?

(2) vk£Fkd leadksa ds fo'ys"k.k esa xq.klEcUèk-xq.kd ds mi;ksx ij ,d fVIi.kh fyf[k,A
Write a note on the use of coefficient of Association in analysing economic statistics.

(3) ^xq.klEcUèk* rFkk ^vkaf'kd xq.klEcUèk* ds fopkjksa dk foospu dhft, rFkk fuEufyf[kr nyhyksa dks vkykspukRed
leh{kk dhft, %-
(v) yxHkx A ds lHkh B ds gSa vr% A rFkk B esa vo'; gh xq.klEcUèk gSA
(c) ,d foèkku lHkk esa Hkwfed foèks;d ds i{k esa ernkrkvksa us 99 izfr'kr fdlku FksA vr% ;g ekuuk vuqfpr

gS fd ernku i{kikr jfgr FkkA
Discuss the concept of Association and Partial Association and examine critically the following arguments :-

(a) Nearly all the A’s and B’s and, therefore, A and B must be associated.

(b) 99 percent of the members in a legislature who voted for the tenancy bill were farmers. Therefore, it

was unfair to suppose that voting was unbiassed.

(4) xq.klEcUèk dh ifjHkk"kk nhft, vkSj ;g crykb, fd ;g fdl izdkj ekik tkrk gS \ ̂ vkaf'kd xq.klEcUèk* dk D;k
rkRi;Z gS vkSj blds vè;;u dk D;k egRo gS \
Define ‘Association’ and discuss the methods by which it is measured ? What is ‘partial association’ and

what is the significance of its study ?

(5) Discuss the meaning and significance of association of attributes.

xq.kksa lEcUèk dk vFkZ o egRo crk;asA

(6) What is the test of determining that attributes are independent, associated and disassociated ?

xq.kksa dh LorU=krk, èkukRed o _.kkRed lEcUèk ijh{k.k fofèk D;k gS \

(7) Define association of attributes. How would you measure it ?

xq.k lEcUèk ifjHkkf"kr djsaA bls dSls ekirs gSa \

(8) What do you mean by ‘Association and Attributes? How will you examine the consistency of data classi-

fied according to different attributes ?

xq.k lEcUèk ls vki D;k le>rs gSa \ fofHkUu xq.kksa ds gksus ij leadksa dh laxfr dh tk¡p vki dSls djsaxs \
fuEufyf[kr mnkgj.k ls lHkh oxks± dh vkòfÙk;ka Kkr djksA

(9) ,d ijh{kk esa ftlesa 1600 mEehnokjksa us ijh{kk nh, yM+dksa dh la[;k yM+fd;ksa dh la[;k ls 166 T;knk FkhA
mÙkh.kZ ijh{kk£Fk;ksa dh la[;kk vuqÙkh.kZ ifj{kkFkhZ;ksa ls 316 vfèkd FkhA mÙkh.kZ gq, yM+kdsa esa ls 300 us lkbal pquh
tcfd mu yM+fd;ksa esa ls ftUgksaus dyk fo"k; pqu Fks 25 vuqrh.kZ gks xbZA dqy feykdj 135 us dyk fo"k; pqus
Fks ftuesa ls 33 vuqÙkh.kZ gq, FksA dqy vuqrh.kZ yM+dksa dh la[;k 18 FkhA
Obtain all the class frequencies in the following example :-

At an examination at which 600 candidates took the examination boys outnumbered girls by 16%. These

passing the examination exceeded in number those failing by 310. The number of successful boys choos-
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ing science subjects was 300 while among the girls offering Arts subjects there are 25 failures. Altogether

only 135 offered Arts any 33 among them failed. Boys failing in the examination numbered 18.

[If ‘A’ denoted boys, ‘a’ girls. ‘B’ denotes passing and ‘b’ failing and ‘C’ denotes choosing science

subjects and ‘c’ choosing Arts subject then —

[N = 600, (A) = 348, (a) = 252, (B) = 455, (b) = 145, (C) = 465, (c) 135, (AB) = 330, (AC) = 310, (BC) =

353, (Ab) = 18, (Ac) = 38, (Bc) = 102, (aB) = 125, (aC) = 155, (bC) = 112, (ab) = 127, (ac) = 97, (bc) =

33, (ABC) = 300, (ABc) = 30, (AbC) = 10, (Abc) = 8, (aBC) = 53, (aBc) = 72, (abC) = 102, (abc) = 25]

(10) With the help of the following ultimate class frequencies, find the frequencies of positive and negative

classes and also the total number of observations :

fuEufyf[kr vUrLFk oxks± dh lgk;rk ls èkukRed, _.kkRed o dqy voyksdu la[;k Kkr djks %-
AB = 200, ab = 100, aB = 150 and ab = 50

(11) In a college there are 200 students and B.Com. II. They appeared 3 times in examinations. Their result is

as under :-

80 got through in Ist exam, 122 could not succeed in second exam and 96 got through in third exam. 18

students passed in first two but could not pass the third exam, 38 students failed in first two but passed in

third exam.

,d dkWyst esa ch.dke — II ds 200 Nk=k gSa vkSj os rhu ckj ijh{kk esa cSBsA mudk ijh{kkQy fuEu izdkj gSA 80

Nk=k izFke ijh{kk esa mÙkh.kZ o 122 nwljh ijh{kk esa vuqÙkh.kZ jgsA 96 rhljh ijh{kk esa mÙkh.kZ jgsA 18 Nk=k izFke
nks ijh{kkvksa esa ikl o rhljh esa Qsy jgs tcfd 38 Nk=k izFke nks ijh{kkvksa esa Qsy o rhljh esa mÙkh.kZ jgs gksa rks
mu fo|k£Fk;ksa dh la[;k crkvks tks de ls de 2 ijh{kkvksa esa mÙkh.kZ jgsA

(12) fuEu vkadM+kas ls (ABC) dh de ls de laHkkfor lhek,a Kkr djsaA
From the data given below determine the smallest possible limits for the value of (ABC)

N = 100, (A) = 60, (B) = 70, (C) = 78

(AB) = 30, (BC) = 50 and (AC) = 45

[Between 17 and 23]

(13) 100 cPpksa us rhu ijh{kk,¡ nha izFke ijh{kk esa 40 ikl gq,, f}rh; esa 39 vkSj r̀rh; ijh{kk esa 48 cPps ikl gq,A
10 cPps rhuksa ijh{kkvkas esa ikl gq,A 21 cPps rhuksa ijh{kkvksa esa Qsy gq,A 9 cPps igyh nks esa ikl gq, vkSj r̀rh;
ijh{kk esa Qsy gq,A 19 cPps igyh nks esa Qsy vkSj r̀rh; ijh{kk esa ikl gq,A fdrus cPpksa us de -ls-de nks ijh{kk,¡
ik dha \
100 children took three examination, 40 passed the first, 39 passed the second and 48 passed the third, 10

passed all the three. 21 failed all the three, 9 passed first two and failed third, 19 failed first two and passed

the third. Find how many children passed at least two examinations ?

[Ans. 38 passed atleast two examinations]

(14) ,d 'kgj esa O;Ldksa dh dqy la[;k esa ls 50% iq#"k gSa, 60% dekus okys gSa o 50-50 lky ls Åij dh vk;q ds
gSaA iq#"kksa esa ls 10% dekus okys ugha gS rFkk 40% iq#"k 50% ls de lky ds gSaA D;k ge 50 lky dh vfèkd
vk;q okys dekus okys iq#"kksa ds ckjs esa dqN urhtk fudky ldrs gSaA
Among the adult population of a certain town 50 per cent of the population are males, 60 per cent wage

earners, and 50 per cent are 50 years of age or over. 10 per cent of the males and not wage earners and 40

per cent of the males are under 50. Can we infer anything about what percentage of the population of 50

years or over are wage earners ?

[The percentage of wage earning population of 50 years or over must lie between 25 and 45]

(15) mÙkj izns'k ds fdlh ftys esa 170,000 f'kf{krksa esa 5000 vijkèkh gSaA blh ftys esa 1330000 vf'kf{krkas esa 120000

vijkèkh gSaA bu vk¡dM+ksa ds vkèkkj ij D;k vki vf'k{kk vkSj vijkèk esa xq.k-lEcUèk ikrs gSaA

Out of 170000 literates in a particular district of India, number of criminals was 5000. Out of 1330 thou-

sand of illiterate in the same district number of criminals was 120000. On the basis of these figures do you

find any association between illiteracy and criminality ?



xq.klEcU/k 2 9 1

(16) Following information related to employment of males and females :-

fuEu lwpuk iq#"kksa o fL=k;ksa ds jkstxkj ls lEcfUèkr gS %
Males Employed ¼iq#"k jkstxkj½ 4000

Females Employed ¼iq#"k jkstxkj½ 3500

Males Unemployed ¼iq#"k jkstxkj½ 1500

Females Unemployed ¼iq#"k jkstxkj½ 1000

Does the information reveal any association between sex and his/her employment ?

D;k ;g lwpuk fyax o jkstxkj eas xq.k lEcUèk izdV djrh gS \

(17) fuEu rhu ;w.ih. ds rhu 'kgjksa esa f'kf{kr rFkk vijkfèk;ksa dh la[;k ds vk¡dM+s fn[kkrh gS %-
The following table gives the number of literates and criminals in three cities of U.P. :-

Kanpur Allahabad Agra

dqy la[;k Total Number (in thousands) 244 184 230

f'kf{kr Literates (in thousands) 40 47 33

f'kf{kr vijkèkh Literate Criminals (in thousands) 3 2 2

vf'kf{kr vijkèkh Illiterate Criminals (in thousands) 40 20 24

gj 'kgj esa f'k{kk rFkk vijkèkhdj.k esa chp esa xq.klEcUèk xq.kkad dh inoh Kkr djsaA
Compare the degree of association between criminality and illiteracy in each of the three towns.

[Qs. Kanpur = + .45, Alld. + .55 and Agra = + .34]

(18) ;g dgk tkrk gS fd egkfo|ky;ksa dk vè;kid oxZ ns'k dh jktuhfr esa vfèkd #fp ysrk gSA bl rF; dh
izkekf.kdrk dk irk yxkus ds fy, 2,000 ,sls yksxksa dk vè;;u fd;k x;k rks 5,000 :. ekfld ;k blls vfèkd
osru ikrs gSaA muls jktuhfr esa mudh #fp ds lEcUèk esa iz'u iwNs x, vkSj ;g Kkr gqvk fd 2,000 yksxksa esa
ls 920 vè;kid FksA bu vè;kidksa esa ls 480 vè;kidksa dh jktuhfr eas fnypLih Fkh vkSj xSj-vè;kidksa eas ls 75

O;fDr;ksa dh jktuhfr esa dksbZ fnypLih ugha FkhA bl x.kkRed oxhZdj.k dks ,d lkj.kh ds :i esa izn£'kr dhft,
rFkk vKkr oxZ-vkòfÙk;ksa dk fuèkkZj.k dhft, rFkk vè;kidksa vkSj muds }kjk ns'k dh jktuhfr esa vfèkd #fp ysus
ij eè; lkgp;Z xq.kkad Hkh Kkr dhft,A
It is commented that teachers of degree colleges take more active interest in the politics of the nation. To

verify the truthfulness of the matter a survey of 2,000 persons getting Rs. 5,000 p.m. or more was con-

ducted and it was found that out of the same of 2,000 persons 920 were teachers. Out of these teachers 480

were found to be keenly interested in politics. Of the non-teachers 750 persons had no interest in politics.

Represent the above qualitative classification in the form of a table and determine the unknown class-

frequencies and also find out coefficient of association between teachers and active interest in the politics

of the nation.

[Ans. QAB = + 0.425; (AB) = 440, (aB) = 330, (a) = 1,080, (B) = 810, (b) = 1,190]

(19) 127 O;fDr;ksa esa ls ftUgsa Vhdk ugha yxk Fkk, 10 Iysx ls izHkkfor gq,, muesa ls 6 dh èR;q gqbZA 147 O;fDr ftUgsa
Vhdk yxk Fkk, 3 Iysx ls izHkkfor gq, — vkSj mueas ls fdlh dh èR;q ugha gqbZA xq.k -lEcUèk Kkr dhft,A

(i) Vhdk yxus ,oa chekj gksus ds chp rFkk

(ii) Vhdk yxus ,oa Iysx gksus okys O;fDr;ksa esa èR;q gksus ds chpA

Of 127 persons who were uninoculated, 10 were affected by plague, 6 of them died. Of 14 persons who

were inoculated, 3 were affected by plague and there were no deaths. Find the association :-

(i) Between inoculation and illness and

(ii) Between inoculation and mortality among the persons who were affected by the plague.

[Ans. (i) QAB = – 0.61; (ii) QAB = – 1].
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funsZ'kkad (Index Numbers)

funsZ'kkad ,d gh leg ds fofHkUu ijUrq lEcfUèkr pyksa ds lkekU; Lrj dh n'kkvksa eas rqyuk djus dh lkaf[;dh; fofèk gSA

;fn ge Hkkjr esa 1970 ds lkekU; ewY; Lrj dh rqyuk 1960 esa izpfyr ewY; Lrj ls djuk pkgrs gSa rks vusd izdkj dh

oLrqvksa, tSls xsgw¡, pkoy, diM+k, edku, nwèk, rsy vkfn ds ewY;ksa dks fopkjer djuk iM+sxkA ;fn blh fofèk esa lHkh oLrqvksa

ds ewY;ksa esa leku vuqikr esa gh ifjorZu gksa rks ewY;-Lrj ds ifjorZu dk irk yxkus esa dksbZ fo'ks"k dfBukbZ ugha gksrh gSA

ijUrq O;ogkj esa ;g ik;k tkrk gS fd fofHkUu oLrqvksa ds ewY;ksa esa ifjorZu fofHkUu fn'kkvksa esa rFkk fofHkUu vuqikrksa esa gksrs

gSaA blds vfrfjDr nwljh dfBukbZ ;k mifLFkr gksrh gS fd fofHkUu izdkj dh oLrqvksa ds ewY; vyx-vyx ekin.Mksa esa O;Dr

fd;s x;s gSa, mnkgj.kkFkZ, xsgw¡, pkoy vkfn dk Hkko fdyksxzke esa, diM+s dk Hkko ehVj esa, nwèk dk Hkko fyVj esa o edku

dk fdjk;k dejksa ds vkèkkj ij O;Dr fd;s tkrs gSaA ekin.M dh bdkb;k¡ leku u gksus ds dkj.k rFkk fofHkUu oLrqvksa

ds ewY;ksa esa vyx-vyx fn'kkvksa rFkk vuqikrksa esaa ifjorZu gksus ds dkj.k oLrqvksa ds ewY;ksa dk lkè; Kkr djus esa dfBukbZ

vkrh gSA vko';drk ,d ,slh funsZ'kd la[;k dh gksrh gS tks fofHkUu oLrqvksa ds ewY;ksa esa u, ifjorZu dh fn'kk rFkk ek=kk

dks lkewfgd :i ls O;Dr dj ldsA ;g dk;Z funsZ'kkad-fofèk ls fd;k tkrk gSA okLro esa funsZ'kkad ,d fof'k"V izdkj ds

ekè; gksrs gSA1 budk iz;ksx lkekU; ewY; Lrj dh izòfÙk dh eki rd gh lhfer ugha gS cfYd thou Lrj , mRiknu, jk"Vªh;

vk;, vkS|ksfxd fØ;k,¡, mRikndrk vkfn, ftudh izR;{k eki lEHko ugha gksrh gS dh lkis{k eki ds fy, Hkh funsZ'kdksa dh

lgk;rk yh tkrh gSA2

ifjHkk"kk ,oa fo'ks"krk,a
(Definition and Characteristics)

ljyre :i esa funsZ'kkad, izfr'kr ds :i esa O;Dr nks la[;kvksa dk vuqikr gSA fofHkUu lkaf[;dh us funsZ'kkad dks mxz izdkj

ifjHkkf"kr fd;k gSA

okWfMUxVu ds vuqlkj, ̂ ^funsZ'kkad, tSlk fd mlds uke ls Li"V gS, la[;kvksa ds ,d lewg dh lkekU; izÑfr dk |ksrd gSA^^3

okWfMUxVu us funsZ'kkad dks ,slk blfy, ifjHkkf"kr fd;k gS D;ksafd muls fdlh lewg esa gksus okys ifjorZuksa ds vkèkkj ij

ml lewg dh lkekU; izòfÙk dk irk pyrk gSA dkWDlVu rFkk dkWmMu ds vuqlkj , ̂ ^funsZ'kkad ,d lewg ds lEcfUèkr ij

ewY;ksa ds vkdkj esa gksus okys vUrjksa dk eki djus dh fofèk gSA** funsZ'kkadksa ls ewY;ksa ds lkis{k ;k rqyukRed vUrjksa dk

ekiu gksrk gSA ;g eki le; ;k LFkku (Over Time and Space) ds vkèkkj ij fd;k tkrk gSA gksjsl lhdkjbV fy[krs

gSa, ̂ ^funsZ'kkad vadksa dh ,d ,slh Js.kh gS ftuds }kjk fdlh Hkh rF; ds ifj.kke esa djus okys ifjorZuksa dks le; ;k LFkku

ds vkèkkj ij ekik tk ldrk gSA** MkW. ckmys ds vuqlkj, ̂ ^funsZ'kkadksa dh ,d Js.kh ,slh Js.kh gksrh gS tks viuh izòfÙk ,oa

mPpkopuksa ds }kjk bl ifjHkk"kk eas gksus okys ifjorZuksa dks ftlls og lEcfUèkr gS, Li"V djrh gSA**

Likbxsy ds vuqlkj, ̂ ^funsZ'kkad ,d lkaf[;dh; eki gS tks le;, HkkSxksfyd fLFkfr vU; fo'ks"krk ds vkèkkj ij fdlh pj
ewY; vFkok lEcfUèkr pj-ewY;ksa ds lewg eas gksus okys ifjorZuksa dks izn£'kr djrh gSA** isMu rFkk fyUMfuoLV ds vuqlkj,

^^,d funsZ'kkad ifjorZu, tks le;kuqlkj Øec) ewY;ksa dh ,d Js.kh esa gq, gksa, dh ,d eki gS rFkk lkekU;r% bUgsa izfr'krksa
ls O;Dr fd;k tkrk gSA** Lij rFkk nksfeuh ds vuqlkj, ̂ ^funsZ'kkad fdlh vkèkkj, ftls 100 ekuk tkrk gS, dh rqyuk esa ,d
?kj esa gksus okys lkis{k ifjorZuksa dks O;Dr djrs gSaA** caly foysV rFkk lkbeksu ds 'kCnksa esa, ̂ ^,d funsZ'kkad fof'k"V izdkj
dk HkkO; gS tks le;-le; vFkok LFkku-LFkku ds lkis{k ifjorZuksa dks eki djrk gSA** DykdZ rFkk 'kdkMZ ds 'kCnksa esa,
^^funsZ'kkad ,d izfr'kr vuqikr (Percentage Relative) gS tks ,d nh x;h le;kofèk dh vk£Fkd ekiksa dks vrhr dh fLFkj
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le;kofèk dh mUgha ekiksa ls rqyuk djrk gSA** VfVy ds vuqlkj, ̂ ^funsZ'kkad ,dek=k vuqikr ¼lkekU;r% izfr'krksa esa½ gS tks
fofHkUu pjksa esa nks fofHkUu le;ksa, LFkkuksa vFkok fLFkfr;ksa ds lkewfgd ¼vFkkZr~ vkSlr :i esa½ ifjorZuksa dks ekirk gSA**

lwpdkadksa dh fo'ks"krk,a
(Characteristics of Index Numbers)

lwpdkadksa dh izeq[k fo'ks"krk,a fuEufyf[kr gSa %-

(1) lwpdkad ,d la[;kRed eki gS (Index Number is a Numerical Measure) : lwpdkad lnSo la[;k ds :i
esa O;Dr fd, tkrs gSaA

(2) O;kidrk (Universality) : lwpdkad dk iz;ksx dsoy ewY;-Lrj ds eki ds fy, gh ugha fd;k tkrk cfYd fdlh
Hkh ,slh ?kVuk ds lkis{k eki ds fy, fd;k tk ldrk gS ftldk izR;{k eki lEHko u gksA

(3) rqyuk dk vkèkkj (Basis of Comparison) : lwpdkadksa }kjk le; vFkok LFkku ds vkèkkj ij rqyuk dh tkrh gS,
ijUrq lkèkkj.kr;k ;g rqyuk le; ds vkèkkj ij gh dh tkrh gSA rqyuk ds fy, ftl fuf'pr o"kZ ds Lrj dks vkèkkj
eku fy;k tkrk gS mls vkèkkj o"kZ (Base Year) dgrs gSa rFkk ftl o"kZ dh rqyuk dh tkrh gS og pkyw o"kZ (Current

Year) dgykrk gSA

(4) izfr'krksa dk ekè; (Average of Percentage) blesa vkèkkj o"kZ ;k vkèkkj LFkkuksa ds ewY;ksa dks 100 ekudj izR;sd
nwljs o"kks± ds ewY;ksa ds izfr'krksa esa cnyk tkrk gS ftUgsa ewY;kuqikr dgrs gSaA fQj Hkh ewY;kuqikrksa dk ekè; fudkyk
tkrk gSA ;gh ekè; lwpdkad dgykrk gSA vr% lwpdkad izfr'krksa dk ekè; gSA

(5) ifjorZuksa dk lkis{k eki (Relative Measure of Changes) lwpdkadksa ds }kjk nks le;ksa vFkok LFkkuksa ds chp
rqyukRed ;k lkis{k ifjorZuksa dks gh ekik tkrk gSA mnkgj.k ds fy,, ;fn 1990 esa Fkksd ewY; lwpdkad 100 gks
rFkk 1997 essa 180 gks tk, rks bldk vFkZ ;g gqvk fd 1990 dh rqyuk esa Fkksd ewY; Lrj 80% c<+ x;kA

lwpdkadksa ds mi;ksx
(Uses of Index Numbers)

vkt ds lexz esa pwdkadksa dk egRo c<+rk tk jgk gSA vkt bldk iz;ksx okf.kT;, m|ksx, iz'kklu, jktuhfrd ,oa lkekftd
lHkh {ks=kksa esa fd;k tkus yxk gSA lwpdkadksa ds fuEufyf[kr mi;ksx gSa %-

(1) tfVy rF;ksa dks ljy cukuk (To Simplify Complexities) : lwpdkad }kjk ,sls tfVy ifjorZuksa dk eki laHko
gks tkrk gS, ftudk izR;{k :i ls eki ugha gks ldrkA

(2) O;kolkf;d {ks=k esa mi;ksfxrk (Utility in Business) : lwpdkad O;kolkf;d ifjfLFkfr;ksa esa gksus okys ifjorZuksa dks ekirs
gSa rFkk mu ifjorZuksa dk rqyukRed vè;;u djus eas dkQh mi;ksxh fl) gksrs gSaA tSls fcØh, mRiknu rFkk ewY;ksa
vkfn eas gksus okys ifjorZuA vr% lwpdkad O;olk;h ds fy, ok;qekid ;U=k (Barometer) dh rjg dk;Z djrs gSaA

(3) eqæk esa ewY; ifjorZu dk ekiu (To Measure the Changes in the Value of Money) : lkekU; ewY;
lEcUèkh-funsZ'kkad ewnzk ds ewY; esa gksus okys ifjorZuksa ds ckjs esa tkudkjh nsrk gSA tc ewY;ksa esa deh gksrh gS rks eqnzk
dk ewY; c<+ tkrk gS vkSj tc ewY;ksa esa òf) gksrh gS rks eqnzk dk ewY; ?kV tkrk gSA

(4) rqyukRed vè;;u dks lEHko cukuk (To Facilitate Comparative Study) : funsZ'kkad eqnzk-ewY; ds lEiw.kZ ;k
fuisZ{k (Absolute) vè;;u dks lEHko ugha cukrs cfYd ewY;ksa esa ifjorZu ds rqyukRed vè;;u dh vksj ladsr djrs
gSaA tSls — ;fn dgk tk, fd ewY;ksa dk funsZ'kkad 120 Fkk rks bldk rkRi;Z ;g gS vkèkkj o"kZ ls pkyw o"kZ rd oLrqvksa
ds ewY;ksa esa 20% dh òf) gqbZ gSA ;fn 1995 ds ewY;ksa dh rqyuk 1994 ds ewY;ksa ls dh tk, tks 1995 dks pkyw o"kZ
(Current Year) ,oa 1994 dk vkèkkj o"kZ (Base Year) dgk tk,xkA bl izdkj funsZ'kkadksa dh lgk;rk ls rqyukRed
vè;;u dkQh ljy gks tkrk gSA

(5) osru ,oa HkÙks fuèkkZfjr djus esa lgk;d (Helpful in Fixation of Salary and Allowances) : miHkksDrk ewY;
funsZ'kkad (Consumer Price Index Numbers) ns'k ds miHkksDrk oxZ fo'ks"kr% osru ikus okys O;fDr ds ?kVrs ;k c<+rs
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gq, O;; dh vksj ladsr djrs gSa, ftlls Jfedksa dh U;wure et+nwjh ,oa egaxkbZ HkÙks fuèkkZfjr djus esa lgk;rk feyrh
gSA

(6) dj-uhfr esa lgk;rk (Helpful in Tax Policy) : ewY;, miHkksDrk O;; ,oa vkS|ksfxd mRiknu rFkk ykHk funsZ'kkad
ljdkj dks mfpr dj-uhfr fuèkkZfjr djus esa lgk;rk iznku djrs gSaA

(7) fons'kh O;kikj lEcUèkh Kku (Knowledge Regarding Foreign Trade) : fons'kh O;kikj lEcUèkh funsZ'kkadksa ls
fons'kh O;kikj dh fLFkfr dh tkudkjh izkIr gksrh gS vkSj blds i'pkr~ fons'kh O;kikj ds Hkqxrku esa lUrqyu dh fLFkfr
ykus dh dksf'k'k dh tk ldrh gSA

(8) vk£Fkd uhfr dk vkèkkj (Basis of Economic Policy) : mRiknu lEcUèkh funsZ'kkad bl ckr dh vksj ladsr djrs
gSa fd fdu m|ksxksa dk mRiknu c<+ jgk gS ,oa fdu dk ?kV jgk gSA bl tkudkjh ds vkèkkj ij ljdkj viuh vk£Fkd
uhfr dk fu'p; lgh :i ls dj ldrh gSA fofHkUu m|ksx-èkUèks Hkh bl ckr dh tkudkjh izkIr dj ldrs gSa fd
mudk dk;Z lUrks"ktud fLFkfr esa gS ;k ughaA

(9) vU; ykHk (Other Uses) : funsZ'kkadksa ds dqN vU; ykHk Hkh gSa, tSls %-

(i) ;krk;kr ls lEcfUèkr lwpukvksa ds vkèkkj ij jsyos foHkkx ;k fu.kZ; ysrk gS fd fo'ks"k le; eas fdruh xkfM+;k¡
pykuh pkfg,¡A

(ii) chek dEifu;ksa dks izhfe;e dh nj fuèkkZfjr djus eas lgk;dA

(iii) buds vkèkkj ij gh izfrHkwfr;ksa eas lV~Vk djus okys LVksfj, lV~Vs dk tksf[ke ysrs gSaA

(iv) cSad vfèkdkfj;ksa dks C;kt dh nj fuèkkZfjr djus esa lgk;dA

bl izdkj orZeku ;qx esa funsZ'kkadksa dk iz;ksx fufoZokn lR; gSA

funsZ'kkdksa dh jpuk eas leL;k,¡
(Problems in the Construction of Index Numbers)

funsZ'kkad rS;kj djrs le; fofHkUu leL;k,¡ gekjs lkeus vkrh gSa, os fuEu izdkj ls gSa %-

(1) funsZ'kkad-jpuk ds mís'; dks ifjHkkf"kr djuk (Definition of the Purpose).

(2) funsZ'kkad inksa dk pquko (Selection of the Items of ‘Regimen’)

(3) lead izkIr djus ds lzksrksa dk pquko (Selection of Sources of Data).

(4) lead-ladyu (Collection of Data)

(5) vkèkkj dk pquko (Selection of the Base)

(6) ekè; dk pquk (Selection of an Average)

(7) Hkkjkadu fofèk (System of Weighting)

(1) funsZ'kkad dk mís'; ijHkkf"kr djuk (Defining the Purpose of an Index Number) : funsZ'kkad dh jpuk
djus ls iwoZ ;g ije vko';d gS fd mlds mís'; dks Li"V :i ls ifjHkkf"kr dj fy;k tk;A dksbZ Hkh funsZ'kkad
loZ-mís'kh; (All-purpose) ugha gksrk gSA iwoZ esa gh ;g tku ysuk vko';d gksrk gS fd ge fdldk eki djus tk
jgs gSa rFkk ml eki dk iz;ksx fdl mís'; ds fy, fd;k tk,xkA ^^mís'; dk lw{e :i ls fuèkkZj.k fd;s fcuk ....
;g tkuuk vlEHko gksrk gS fd funsZ'kkad dh jpuk eas fufgr in{ksiksa dks fdl izdkj mfpr <ax ls lEiUu fd;k tk;A**
funsZ'kkad fof'k"V ;U=k gksrs gSa, vr% muds mfpr iz;ksx ij gh mudh {kerk rFkk mi;ksfxrk fuHkZj djrh gSA oLrqvksa
dk pquko, muds ewY;-m)gj.k (Price Quotation) rFkk mudks Hkkj nsus vkfn ds ckjs esa fu.kZ; ysus esa funsZ'kkad dk
mís'; vkèkkjHkwr rF; gksrk gSA mnkgj.kkFkZ, ,d lw{exzkgh ewY; funsZ'kkad (Sensitive Price Index) esa mu oLrqvksa dks
'kkfey fd;k tk,xk ftuds ewY;ksa eas rsth ls ifjorZu gksrs gSa  % blds foijhr lkekU; mís'; okys ewy-funsZ'kkad esa
vfèkd ls vfèkd oLrqvksa dks fy;k tk;xkA thou-fuokZg funsZ'kkad (Cost of Living Index Number) ;fn Jfedksa
ls lEcfUèkr gksxk rks lkekU; et+nwjksa }kjk miHkksx dh tkus okyh oLrqvksa dk lekos'k fd;k tk;sxkA vr% funsZ'kkadksa
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ds mís'; dk iwoZ-fuèkkZj.k vko';d gksrk gSA

(3) inksa dk pquko (Selection of the Items or ‘Regimen’) : funsZ'kkad esa 'kkfey dh tkus okyh oLrqvksa dh lwph
dks ‘Regimen’ ;k ‘Basket’ dgrs gSaA fdlh Hkh funsZ'kkad esa lHkh inksa ;k oLrqvksa dks 'kkfey dj ysuk u rks lEHko
gh gksrk gS vkSj u vko';d ghA izR;sd funsZ'kkad dk mís'; ,d fo'ks"k oxZ ls lEcfUèkr ifjorZuksa dks ekiuk gksrk
gSA funsZ'kkad esa lHkh ifjorZu 'kkfey ugha gksrs cfYd dqN pqus gq, ifjorZukas ij gh fopkj fd;k tkrk gSA
mnkgj.kLo:i, miHkksDrk ewY; funsZ'kkad esa miHkksx eas vkus okyh leLr oLrqvksa dk lekos'k ugha fd;k tk ldrk
gSA vktdy miHkksDrk inkFkZ brus miyCèk gSa fd mUgsa miHkksDrk ewY; funsZ'kkad esa 'kkfey djuk vlEHko gksrk gSA
blds vfrfjDr u;s miHkksDrk inkFkks± dk pyu 'kq# gksrk jgrk gSA dkWuj fy[krs gSa fd funsZ'kkad ds fy, pqu x;s
in lEcfUèkr (Relevant) izfrfufèk, fo'oluh; rFkk rqyuk ;ksX; gksuh pkfg,A inksa dk pquko funsZ'kkad ds mís'; ij
fuHkZj djrk gSA funsZ'kkad esa 'kkfey djus ds fy, oLrqvkas vFkok inksa dk pquko djrs le; fuEufyf[kr O;kid
fl)kUrksa dks vkèkkj cuk;k tkuk pkfg,A

(i) pquh gqbZ oLrq,¡ vius oxZ dk mfpr izfrfufèkRo dj ldsaA

(ii) pquh gqbZ oLrq,¡ vklkuh ls igpkuh (Easy Recognition) tk ldsaA

(iii) pquh gqbZ oLrq,¡ LFkku ;k {ks=k esa fo'ks"k yksdfiz; (Popular) gksaA

(iv) pquh gqbZ oLrq,¡ ds xq.kksa esa dksbZ vUrj u gksA

(3) lead-lzksrkas dk pquko (Selection of Sources of Data) : funsZ'kkad dh jpuk ds fy, ewY;-m)j.k (Price

Quotations) ;k rks fu;fer :i ls izdkf'kr cktkj Hkkoksa esa fy;s tk ldrs gSa vFkok O;kikjh, mRiknd, fu;kZrd
vkfn ds izkIr fd;s tk ldrs gSaA nksuksa gh fn'kkvksa esa bl ckr dk è;ku j[kk tkuk pkfg, fd Hkko mlh oLrq ds
gSaA ftls funsZ'kkad esa 'kkfey fd;k tkrk gSA ladfyr dh tkus okyh tkudkjh lR; rqyuh;, i;kZIr rFkk izfrfufèk
gksuh pkfg,A vr% mlh ds vuqdwy tkudkjh dk lzksr pquuk pkfg,A

(4) lead-laadyu (Collection of Data) : oLrqvksa ds ewY;ksa ls lEcfUèkr lead ladfyr djus eas fuEufyf[kr ckrksa ij
fopkj djuk iM+rk gS %-

¼v½ ewY; O;Dr djus dk <ax — oLrqvksa ds ewY; nks izdkj ls O;Dr fd;s tkrs gSa (1) eqnzk esa O;Dr ewY; (Money

Prices) — ftlesa oLrq dk ewY; eqnzk dh bdkb;ksa esa O;Dr fd;k tkrk gS, tSls 100 #i;s izfr fDoaVy ¼100

fdyksxzke½ xsgw¡, 2 #i;s izfr ehVj diM+k, 24 #. izfr dejs edku fdjk;k vkfnA (2) oLrq ifj.kke esa O;Dr
ewY; (Quantity Price) — ftuesa oLrq dk ewY; izfr eqnzk-bdkbZ esa vkus okys ifj.kke esa O;Dr fd;k tkrk gS,
tSls 1 #i;s dk 1 fdyksxzke xsgw¡, 1 #i;s dk 50 lsUVhehVj diM+k vkfnA funsZ'kkad dh jpuk esa ̂eqnzk esa O;Dr*
ewY;ksa dk gh iz;ksx gksrk gSA ;fn ewY; ifj.kke ds :i esa O;Dr gks rks mUgsa eqnzk esa O;Dr dj ysuk pkfg,A

¼c½ Fkksd ;k QqVdj ewY; — oLrqvksa ds ewY; Fkksd ;k QqVdj gks ldrs gSaA lkekU; mís';h; funsZ'kkad dh jpuk
esa Fkksd ewY; gh fy;s tkrs gSaA bldk dkj.k ;g gS fd Fkksd ewY; QqVdj ewY;ksa dh vis{kk de ifjorZu'khy
gksrs gSa rFkk muesa LFkku-LFkku ds vkèkkj ij de vUrj ik;k tkrk gSA ijUrq thou-fuokZg funsZ'kkad dh jpuk
esa QqVdj ewY;ksa dks ysuk mi;qDr gksrk gSA

¼l½ cktkj dk pquko — ewY;-m)j.k (Price Quotations) izeq[k cktkjksa ls izkIr djus pkfg,A lHkh cktkjkas ls,
tgk¡ oLrqvkas dk Ø; rFkk foØ; gksrk gS, ewY;-m)j.k izkIr djuk u rks lEHko gh gS vkSj u vko';d gh,
vr% cktkjksa dk Hkh U;kn'kZ (Sample) fy;k tkuk pkfg,A ftu cktkj esa mu oLrqvksa dk dkQh ek=kk esa Ø;-

foØ; gksrk gS, mlh cktkj dk U;kn'kZ esa pquk tkrk gSA

¼n½ ewY;-m)j.k nsus okyksa dk pquko — cktkj dk pquko dj ysus ds i'pkr ;g leL;k mRiUu gksrh gS fd ewY;-

m)j.k fdu ls izkIr fd;s tk;saA lnSo fo'oluh; lkèkuksa ls gh ewY;-m)j.k izkIr djus pkfg,A dbZ lkèkuksa
ls ewY;-m)j.k izkIr djds mudk lR;kiu (Verification) dj ysuk pkfg,A

¼;½ izekf.kd (Standard Price) ewY; dks ysuk — fo'oluh; rFkk izekf.kr funsZ'kkadksa dh jpuk ds fy, ̂izekfir
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ewY;* gh fy;s tkus pkfg,A izekfir ewY; ls rkRi;Z ml izfrfufèk ewY; ls gS tks fopkjk/khu le;kUrj esa mls
oLrq dk gksrk gSA ;fn ekfld funsZ'kkad dh jpuk djuh gh rks fdl lIrkg ds ewY; fy;s tk;s \ ;fn lkIrkfgd
funsZ'kkad dh jpuk djuh gks rks fdl fnu ewY; fy;s tk;s \ ;g ,d tfVy leL;k gksrh gSA ekg vFkok lIrkg
ds izkjEHk ds ewY; m)j.k fy;s tk;s ;k eè; ds ;k vUr ds \ ;fn lkIrkfgd funsZ'kkad dh jpuk djuh gks
rks ;g mfpr gksxk fd lIrkg ds lHkh ewY; m)j.k ysdj muds ekè; ds vkèkkj ij funsZ'kkad dh jpuk dh
tk;sA ekfld funsZ'kkadksa dh jpuk ds fy, lkIrkfgd ewY;ksa ds ekè; fy, tkus pkfg,A ok£"kd funsZ'kkadksa esa
ekfld ewY;ksa ds ekè; mfpr jgrs gSaA bl ijEijk ls vlkèkkj.k mPPkkopuksa dk izHkko funsZ'kkadksa ij ugha iM+us
ikrkA

lead lzksrksa rFkk ladyu fofèk dh tk¡p cM+h lkoèkkuh ls djuh pkfg, ftlls izR;sd in{ksi rFkk gj le; ifj'kq)rk ds
izfr vko'oLr jg tk ldsA

¼d½ vkx.kdksa dk pquko — lead laxzg.k ds fy, mÙkjnk;h vkx.kdkas ds pquko esa Hkh fo'ks"k lkoèkkuh cjruh pkfg,
D;ksafd mudh ;ksX;rk rFkk fu"i{krk ij gh funsZ'kkadksa dh fo'oluh;rk rFkk mi;ksfxrk fuHkZj jgrh gSA

(5) vkèkkj dk pquko (Selection of Base) : funsZ'kkadksa dh jpuk eas mfpr vkèkkj dk pquko egÙoiw.kZ gksrk gSA izR;sd
funsZ'kkad dk ,d vkèkkj gksrk gS ftlls ifjorZuksa dks O;Dr fd;k tkrk gSA ^^,d funsZ'kkad dk vkèkkj o"kZ og o"kZ
gksrk gS ftlls vU; o"kks± dh rqyuk dh tkrh gS** vU; 'kCnksa esa, funsZ'kkadksa dk vkèkkj ,d o"kZ (Base Year) gksrk gS
ftlds Lrj ds vkèkkj ij vkxs ds o"kks± ds ifjorZuksa dks ekik tkrk gSA ;g o"kZ ,d lkekU; o"kZ (Normal Year)

gksuk pkfg, vFkkZr~ ml o"kZ u rks ewY; Lrj vlkèkkj.k :i ls Å¡pk gks vkSj u uhpk ghA vkèkkj o"kZ cgqr iqjkuk Hkh
ugha gksuk pkfg,A ;g blfy, vko';d gksrk gS D;ksafd O;fDr lkekU;r% orZeku n'kkvksa dh rqyuk ml vkèkkj-vofèk
ls djuk pkgrs gSa tks vfèkd iqjkuh u gksA vkèkkj o"kZ orZeku vofèk ds fudV dk gh gksuk pkfg, ftlls miHkksDrkvksa
dh vknrksa ,oa mudh O;;-lajpuk eas ewyHkwr ifjorZu u gks ik;sA vkèkkj o"kZ dHkh Hkh 100 ;k 50 vFkok 25 o"kZ iqjkuk
ugha gksuk pkfg,A orZeku xfreku ifjfLFkfr;ksa esa vkèkkj o"kZ dHkh Hkh ,d n'kd ls iwoZ dk ugha gksuk pkfg,A flEilu
,oa dkidk fy[krs gSa, ^^D;kasfd funsZ'kkadksa ds vkèkkj ij O;kogkfjd fu.kZ; fy;s tkrs gSa rFkk vk£Fkd O;ogkj izk;%
vYidkyhu <ax ds gksrs gSa, ge ml vkèkkj ls rqyuk djuk pkgsaxs tks mlh lkekU; vk£Fkd <k¡ps esa ls gks ftlesa ls
orZeku o"kZA vr% vè;;u o"kks± ds fudV dk gh o"kZ ge pqurs gSaA** gky dk gh vkèkkj o"kZ ysus ls ;g fuf'pr gks
tkrk gS fd rqyuk visf{kr ltkrh; rF;ksa ds vkèkkj ij gh dh x;h gSA gky dk vkèkkj o"kZ ysus ls ;g fuf'pr gks
tkrk gS fd rqyuk visf{kr ltkrh; rF;ksas ds vkèkkj ij gh dh x;h gSA gky dk vkèkkj o"kZ ysus ls ;g euksoSKkfud
dkj.k Hkh gS tSlk fd yqbZl ,oa QksDl us fy[kk gS, ̂ mfpr fudV dk vkèkkj ykHknk;d gS D;kasfd og funsZ'kkad dks
100 ds vfr fudV j[krk gS vkSj bl izdkj funsZ'kkad ds ifjorZukas dks le>us esa lgk;rk nsrk gSA mnkgj.kkFkZ, ;fn
vkèkkj o"kZ i;kZIr nwj dk gks vkSj orZEkku funsZ'kkad — eku 400, 500 vFkok 600 ds fudV gksxkA ;fn nks yxkrkj
funsZ'kkad 573 rFkk 604 gksa rks ifjorZu dh izkIr Kkr djus ds fy, iqu% x.kuk djuh gksxhA blds vfrfjDr bldk
euksoSKkfud izHkko Hkh gksrk gSA ;fn ewY; funsZ'kkad 604 gks rks yksxckx ;g lksprs gSa fd ewY;ksa dk Lrj Å¡pk gSA**
orZeku esa izR;sd n'kd ds izFke o"kZ ¼tSls 1951, 1961, 1971½ dks vkèkkj o"kZ ekudj vkxs ds o"kks± dh rqyuk djus
dh izòfÙk ik;h tkrh gSA

vkèkkj o"kZ fuEufyf[kr pkj izdkj dk gks ldrk gS %-

(i) fLFkj vkèkkj (Fixed Base)

(ii) vkSlr vkèkkj (Average Base)

(iii) Ja[̀kyk vkèkkj (Chain Base)

(iv) yklis;js dh fofèk (Laspeyre’s Method)

(i) fLFkj vkèkkj uhfr (Fixed Base Method) : bl jhfr ds vuqlkj ,d lkekU; o"kZ dks vkèkkj o"kZ pquk fy;k
tkrk gS rFkk vU; o"kks± ds ewY;-Lrjksa dh rqyuk bl vkèkkj o"kZ ds vkèkkj ij dh tkrh gSA ;g o"kZ gj izdkj
ls lkekU; gksuk pkfg, vFkkZr~ ck<+, egkekjh, vdky, ;q), vfHkòf) dky , volkn dky ml o"kZ esa u gksaA tgk¡
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rd lEHko gks lHkh izdkj ds funsZ'kkadksa ds fy, leku vkèkkj o"kZ j[kuk pkfg, ftlls fofHkUu {ks=kksa eas rqyuk
dh tk ldsA

(ii) vkSlr vkèkkj jhfr (Average Base Method) : izk;% dksbZ Hkh o"kZ iw.kZr% lkekU; ugha gksrk, ftldks vkèkkj
ekudj vxys o"kks± ds ewY; Lrjksa dh rqyuk dh tk ldsA ØWkDlVu rFkk dkWmMu ds 'kCnksa eas, ̂ ^;g lEHkkouk
gks ldrh gS fd dksbZ Hkh ,d o"kZ i;kZIr :i ls lkekU; u gks ftls rqyuk dk Js"B vkèkkj cuk;k tk ldsA
O;kikfjd pØ ds lkFk-lkFk O;kikj rFkk ewY; lnSo ?kVrs rFkk c<+rs jgrs gSa, ,slh n'kk esa vusd o"kks± dk ekè;
Js"B vkèkkj jgrk gSA** dbZ o"kks± ds ewY;ksa ds vkSlr dks vkèkkj ekuus ls vusd fo"kerk,¡ lekIr gks tkrh gS,
vr% vkSlr-vkèkkji loZJs"B vkèkkj gksrk gSA de ls de ik¡p o"kks± ds ewY;ksa dk vkSlr vkèkkj vo'; cuk;k
tkuk pkfg,A

(iii) Ja`a[kyk vkèkkj jhfr (Chain Base Method) : ;fn o"kZ-izfro"kZ ds ewY; Lrjksa ds ifjorZuksa dh rqyuk djuh
gks rks Ja`a[kyk -vkèkkj jhfr viuk;h tkrh gSA bl jhfr ds vuqlkj izR;sd o"kZ ds fy, mlds iwoZ dk o"kZ vkèkkj
gksrk gS, mnkgj.kkFkZ 1970 o"kZ ds fy, 1969, 1969 o"kZ ds fy, 1968, 1968 o"kZ ds fy, 1967, 1967 o"kZ ds
fy, 1966 vkèkkj o"kZ j[kk tkrk gSA bl jhfr ds vuqlkj vkèkkj o"kZ cnyrk jgrk gSA vr% bls cnyrs vkèkkj
dh jhfr (Shifting Base System) Hkh dgrs gSaA gksjsl lhØhLV ds vuqlkj ^^vis{kkÑr iqjkus o"kZ dks fLFkj
forj.k, j[kdj fudkys x;s ewY;uqikrksa ds forj.k ds, xr o"kZ ds vkèkkj ij fudkys x;s ewY;kuqikrkas dk forj.k,
^lkekU; oØ* (Normal Curve or Error) ds vfèkd vuq:i gksrk gSA ;fn ewY;kuqikr vFkok izfr'kr fofèk ds
vkèkkj ij ewY;-ifjorZu dh eki djuh gks rks nwj ds o"kZ dh vis{kk fudV o"kZ ds vkèkkj dks izkFkfed nh tkuh
pkfg,A vr% Jaà[kyk ewY;kuqikr ftUgsa ckn esa Jà[kykc) fd;k tkrk gS , bl mís'; iw£r ds fy, iz;qDr fd;s
tkrs gSaA

rF; dk pquko (Form of Average to be Used) : lS)kfUrd :i ls funsZ'kkad dh x.kuk esa izR;sd ekè; tSls vadxf.krh;
ekè;, eè;dk, Hkwf;"Bd, xq.kksÙkj, ekè; rFkk gjkRed ekè;, dk iz;ksx fd;k tk ldrk gSA ijUrq O;kogkfjd ǹf"Vdks.k ls
eè;dk rFkk Hkwf;"Bd dk iz;ksx ugha fd;k tkrk D;ksafd buls HkzekRed ifj.kke gksrs gSaA xq.kksÙkj ekè; rFkk gjkRed ekè;
dh x.kuk djuk dfBu gksrk gS vr% vadxf.krh; ekè; dk gh iz;ksx fd;k tkrk gSA fo|qr-pfyr x.kuk djus okyh e'khuksa
dk iz;ksx c<+us ls funsZ'kkadksa dh x.kuk eas xq.kksÙkj ekè; dk iz;ksx c<+ jgk gSA vadx.khrh; ekè; ds iz;ksx ls tgk¡ funsZ'kkadksa
dh x.kuk djuk ljy gks tkrk gS ogk¡ xq.kksÙkj ekè; ls funsZ'kkadksa dh x.kuk djus esa fuEufyf[kr xq.k gksrs gSaA

(i) xq.kksÙkj ekè; ls lkis{k ifjorZuksa dh eki Js"B :i ls gksrh gSA

(ii) xq.kksÙkj ekè; de ewY;ksa dks vfèkd rFkk vfèkd ewY;ksa dks de egRo nsrk gSA blls oLrqfLFkfr dk lUrqfyr
fp=k izLrqr gks tkrk gSA

(iii) lUrks"kizn funsZ'kkadksa esa mRdkE;rk (reversibility) dk xq.k gksuk vko';d gksrk gS rFkk xq.kksÙkj ekè; ds iz;ksx
ls gh funsZ'kkadkas esa ;g xq.k vk ldrk gSA

(iv) xq.kkksÙkj ekè; ls fu£er funsZ'kkadksa eas vkèkkj o"kZ vFkok oLrqvksa esa ifjorZu djuk ljy gksrk gSA

(7) Hkkjkadu fofèk (System of Weighting) : ^^ljy 'kCnksa esa, Hkkjkadu vkafxd-Jsf.k;ksa dks mudh okLrfod egÙkk ds
lEcUèk esa egRo nsus ds fy, fd;k tkrk gSA** izR;sd oLrq dk mlds egRo ds vuqlkj funsZ'kkad ij izHkko Mkyus ds
fy, Hkkjkadu fofèk dk iz;ksx fd;k tkrk gSA vkHkkfjr vFkok lkèkkj.k funsZ'kkad (Unweighted of Simple Index

Number) esa izR;sd oLrq dk leku egRo fn;k tkrk gSA ijUrq O;kogkfjd thou esa vyx-vyx oLrqvksa dk vyx-

vyx lkisf{kd egRo gksrk gSA ;fn xsgw¡ dk ewY; nqxuk rFkk rEckdw dk ewY; vkèkk gks tk; rks vHkkfjr funsZ'kkad
ij dksbZ izHkko ugha iM+sxk tcfd miHkksDrk dks rEckdw dk ewY; vkèkk jg tkus ls mruk ykHk ugha gksxk ftruk xsgw¡
dk ewY; nqxuk gks tkus ls uqdlku gksxkA funsZ'kkadksa dh jpuk esa fofHkUu oLrqvksa dks muds lkisf{kd egRo ds vuqlkj
Hkkjkafdr djus dk ;gh izeq[k dkj.k gSA

funsZ'kkad ds izdkj
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eq[; :i ls rhu izdkj ds funsZ'kkad gksrs gSa %-

(1) dqy ewY; funsZ'kkad (Value Index) : bl izdkj ds funsZ'kkad bl ckr dh rqyuk djrs gSa fd vkèkkj o"kZ ds dqy
ewY; ¼ewY; × ek=kk½ dh rqyuk esa izpfyr o"kZ ds dqy ewY; esa ¼ewY;k × ek=kk½ fdruh òf) vFkok deh gqbZ gSA

(2) ewY; funsZ'kkad (Price Index) : lkekU;r% funsZ'kkad ls rkRi;Z ewY; funZs'kkad ls gh gksrk gSA ;s funsZ'kkad nks
le;kUrjksa ds eè; ewY;-Lrj ds ifjorZuksa dks ukirs gSaA

(3) ifjek.k funsZ'kkad (Quantity Index) : fdlh oLrq ds mRikfnr, foØ; vFkok miHkksx fd, tkus okys ifj.kke ds
ifjorZuksa dks ekius ds fy, ifjeku funsZ'kkad cuk;s tkrs gSaaA

lwpdkad jpuk dh fofèk;k¡
(Methods of Constructing Index Numbers)

funsZ'kkad cukus dh vusd fofèk;ka gSaA ljyrk dh ǹf"V ls ,d pkV fuEu izdkj ls izn£'kr fd;k tk ldrk gS % -

funsZ'kkad

(i) ljy lewgh fofèk (Simple Aggressive Method) : funsZ'kkad cukus dh ;g ljyre fofèk gSA bl fofèk ds
vUrxZr izpyfr o"kZ ds fy, funsZ'kkad dh x.kuk fuEu lw=k }kjk dh tkrh gS %-

P01 =
ï

ï

P

P
1

0

 × 100

tgk¡ (Where)

P01 = izpfyr o"kZ dk funsZ'kkad (Price Index of the Current Year)

SP1 = izpfyr o"kZ ds ewY;ksa dk ;ksx (Total of Price of Current Year)

SP0 = vkèkkj o"kZ ds ewY;kas dk ;ksx (Total of Price of Base Year)

Illustration 1 : Given below are the prices of the five commodities for three years. Construct the price

index with 1985 as base.

Commodities Price per unit

1985 1986 1987

A 12 15 18

B 20 24 28

C 55 85 90

D 44 52 50

E 28 40 44

Solution :
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Construction of price index for 1986 with 1985 as base year. Let the price of commodities in 1985 be denoted by

P0; and in 1986 and 1987 be denoted by P1 and P2 respectively.

Commodities Price per unit

1985 1986 1987

(P0) (P1) (P2)

A 12 15 18

B 20 24 28

C 55 85 90

D 44 52 50

E 28 40 44

159 216 230

We have

SP0 = 159, SP1 216 and SP2 = 230

Price index for 1986 = P01 = 
ï

ï

P

P
1

0

 × 100

=
216

159
 × 100 = 135.85

Price index for 1987,

P02 =
ï

ï

P

P
2

0

 × 100

=
230

159
 × 10

= 144.65

Illustration 2 : Construt price index numbers, using simple aggregative method, for the data given

below by taking :-

(i) 1993 as base year

(ii) Five years average as base year

(iii) 1990 to 1992 as base year

Year Price (Rs.)

1990 7

1991 8

1992 9

1993 10

1994 21

Solution :

(i) Construction of Index Number taking 1993 as base year.

Years Price Index Number of Price Relatives
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(Rs.) (1995 = 100)

1990 7
7

10
100 70ï ï

1991 8
8

10
 × 100 = 80

1992 9
9

10
 × 100 = 90

1993 10 100

1994 21
21

10
 × 100 = 210

(ii) Construction of Index Number taking five years average as base year.

Average =
7 8 9 10 21

5

ï ï ï ï
 = 

55

5

 = 11

Years Price Index Number of Price Relatives

(Rs.) Five years Averages (II) as base year

1990 7
7

11
 × 100 = 63.64

1991 8
8

11
 × 100 = 72.73

1992 9
9

11
 × 100 = 81.82

1993 10
10

11
 × 100 = 90.91

1994 21
21

11
 × 100 = 191.91

(ii) Construction of Index Number taking 1990 to 1992 as base year.

Average of prices from 1990 to 1992 =
7 8 9

3

ï ï
 = 

24

3

 = 8

Years Price Index Number of Price Relatives

1990 to 1992 average price as base

1990 7
7

8
 × 100 = 87.5

1991 8
8

8
 × 100 = 100.00

1992 9
9

8
 × 100 = 112.5

1993 10
10

8
 × 100 = 125.0

1994 21
21

8
 × 100 = 262.5

(ii) ewY;kuqikr ekè; fofèk (Average of Price Relatives Method) : bl fofèk ds vuqlkj funsZ'kkadksa dh jpuk djus
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ds fy, loZizFke oLrqvksa ;k enksa ds ewY;kuqikr (Price Relatives) Kkr fd, tkrs gSaA blds i'pkr~ lekUrj ekè;,

eè;dk ;k xq.kksÙkj ekè; esa ls fdlh Hkh ekè; dk iz;ksx dj funsZ'kkad Kkr fd, tkrs gSa

tc lekUrj ekè; (Arithmetic Mean) dk iz;ksx fd;k tkrk gS rks fuEu lw=k dk iz;ksx gksrk gSA

P01 =

ï
P

P
100

N

1

0

ï
F
HG

I
KJ

tgk¡ (Where) N = Number of Items or Commodities

tc xq.kksÙkj ekè; (Geometric Mean) dk iz;ksx fd;k tkrk gS rks funsZ'kkad Kkr djus ds fy, fuEu lw=k dk iz;ksx
gksrk gS %-

log P01 =

ï
ï

 log 
P

P
100

N

 log P

N

1

0

ï
L
NM

O
QP ï tgk¡ P

P

P
1

0

ï ï
F
HG

I
KJ100

;k P01 = Antilog 
ï  log P

N

L
NM

O
QP

Illustration 3 : From the data given below, construct index for 1988 taking 1987 as base year by the

average or relatives method using (a) arithmetic mean and (b) geometric mean methods.

Commodities Price Price

1987 1988

A 70 90

B 60 95

C 120 135

D 150 180

E 20 20

F 15 16

Solution : (a) Construction of index number by arithmetic mean method.

Commodities Price Price Price Relatives

1987 1988 (P1 × P0 × 100)

(P0) (P1)

A 70 90 128.57

B 60 95 158.33

C 120 135 112.50

D 150 180 120.00

E 20 20 100.00

F 15 16 106.67

SP1/P0 × 100 = 726.07

Price index for 1988, P01 =
ï  P P

N
1 0/ ï 100
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=

726 07

6

.

= 121.01

(b) Construction of index number by geometric mean method.

Commodities Price Price Price Relatives Log P

(P0) (P1) (P1/P0 × 100)

A 70 90 128.57 2.1091

B 60 95 158.33 2.1996

C 120 135 112.50 2.0511

D 150 180 120.00 2.0792

E 20 20 100.00 2.0000

F 15 16 106.67 2.0280

S log P = 12.4670

P01 = Antilog 

ï  P P

N

1 0/ ï 100b g

P01 = Antilog S Log p/N

= 12.460/6

= antilog 2.0778

= 119.62

Illustration 4 : Given below is the data of three groups of commodities price for the year 1984 to 1988.

Find out the price index using arithmetic mean and geometric mean methods.

Group 1984 1985 1986 1987 1988

A 4 6 8 10 12

B 16 20 24 30 36

C 8 10 16 20 24

Solution : Computation of price index number based on arithmetic mean and geometric mean methods. Assume

1984 as base year (1984 = 100).

Group 1984 1985 1986 1987 1988

A 100 150 200 250 300

B 100 125 150 187.5 225

C 100 125 200 250 300

Total Relatives 300 400 550 687.5 825

Price Index

based on A.M. 100 133.33 183.33 229.17 275.00

Price Index

based on G.M. 100 132.83 181.71 227.14 272.56

Illustration 5 : Find out the index number for 1992, 1993 and 1994 based on 1991 using mean, median

and geometric mean as base :
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oLrq,¡
Commodities 1991 1992 1993 1994

A 15 130 20 24

B 10 12 16 13

C 12 18 8 10

D 8 8 12 16

E 17 15 16 20

Solution : Construction of Index Numbers.

Commodities 1991 1992 1993 1994

Price Price Price Price Price Price Price Price

Relatives Relatives Relatives Relatives

A 15 100 30 200.00 20 133.33 24 160.0

B 10 100 12 120.00 16 160.00 13 130.0

C 12 100 18 150.00 8 66.70 10 83.3

D 8 100 8 100.00 12 150.00 16 200.0

E 17 100 15 88.20 16 94.10 20 117.7

Total of 500 658.2 604.1 691.0

Relatives

Mean of 100 131.6 120.8 138.2

Relatives

Median of 100 120.0 133.3 130.0

Relatives

Geometric 100 126.0 115.0 125.9

Mean of

Relatives

Illustration 6 : Calculate Index Number from the following data taking average price as index :-

oLrq,¡ (Articles) ewY; ¼#. esa½ Price (in Rs.)

1999 2000 2001

A 4 5 9

B 3 6 9

C 2 4 6

Solution :

Articles Average                    1999                            2000                       2001

Price Price Price Price Price Price Price

(P0) Relatives Relatives Relatives

A 6 4 66.67 5 83.33 9 150

B 6 3 50.00 6 100.00 9 150

C 4 2 50.00 4 100.00 6 150

Total of 166.67 283.33 450

Price

Relatives

Average 55.67 94.44 150

or Price
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Relatives

Calculation of Price Relatives

For 1999 For 2000 For 2001

4

6

 × 100 = 66.67
5

6
 × 100 = 83.33

9

6
 × 100 = 150

3

6
 × 100 = 50.00

6

6
 × 100 = 100.00

9

6
 × 100 = 150

2

4
 × 100 = 50.00

4

4
 × 100 = 100.00

6

4
 × 100 = 150

(2) Ja[̀kyk vkèkkj fofèk (Chain Base Method) : tSlk fd ge LFkk;h vkèkkj fofèk esa o.kZu dj pqds gSa fd ,d ckj
pquk gqvk vkèkkj fLFkj jgrk gS vkSj izfr'kr ewY;kuqikr (Price Relatives) mlh vkèkkj o"kZ ;k o"kks± ds vkSlr ij
vkèkkfjr gksrs gSaA Jà[kyk vkèkkj fofèk blls dqN fHkUu gSA Jà[kyk vkèkkj fofèk ds vuqlkj izR;sd o"kZ ds fy, mlls
fiNyk o"kZ vkèkkj ekuk tkrk gSA nwljs 'kCnksa esa, izR;sd o"kZ vius vxys o"kZ ds fy, vkèkkj o"kZ gksrk gS ;k dgsa fd
vkèkkj fujUrj cnyrk jgrk gS tSls 1989 ds fy, 1988, 1990 ds fy, 1989, 1991 ds fy, 1990 vkfnA Ja[̀kyk
vkèkkj ds funsZ'kkadksa dh jpuk dh fØ;k-fofèk fuEu izdkj ls gS %-

1. izFke o"kZ ds funsZ'kkadksa dks 100 eku fy;k tkrk gSA

2. izFke o"kZ ds ewY; dks vkèkkj eku dj f}rh; o"kZ ds ewY;kuqikrksa dh x.kuk dh tkrh gS ftUgsa Jà[kyk ewY;kuqikr
(Link Relatives) dgrs gSA blh izdkj f}rh; o"kZ ds ewY; dks vkèkkj eku dj r̀rh; o"kZ ds ewY;kuqikrksa dh
x.kuk dh tkrh gSA ;gh Øe vUr rd pyrk jgrk gSA

Ja[̀kyk ewY;kuqikr (Link Relative) =
pkyw o"kZ  dk ewY;  

fiNys o"kZ  dk ewY;  

(Price of Current Year)

(Price of Previous Year)
 × 100

3. izR;sd o"kZ ds Jà[kyk ewY;kuqikrksaa dk ;ksx djds oLrqvksa dh la[;k ls Hkkx nsdj Jà[kyk ewY;kuqikrksa dk ekè;
(Average of Link Relatives) Kkr dj fy;k tkrk gSA

4. Jaà[kyk ewY;kuqikr dsoy nks o"kks± ds eè; izfr'kr vuqikr dks izdV djrk gS bl izdkj nks fudVorhZ o"kks± esa
lEcUèk LFkkfir gks tkrk gSA lHkh J̀a[kyk ewY;kuqikrksa ds eè; lEcUèk (Link) LFkkfir djus ds fy, rFkk ,d
Jà[kyk dk fuekZ.k djus ds fy, lHkh Jà[kyk ewY;kuqikrksa dks lkekU; vkèkkj ls Jà[kykc) Jà[kyk funsZ'kkad
(Chain Indices Chained to a Common Base) bldh x.kuk ds fy, fuEu lw=k dk iz;ksx djrs gSa%-

(Chain Index No. for Current Year) =

Chain Index No.  of Previous Year

 Average Link Relative of Current Year

100

ï

F

H

G
G
GG

I

K

J
J
JJ

Illustration 7 : From the following data, calculate Chain Base Index Numbers.

fuEu leadksa ls Jà[kyk lwpdkad Kkr dhft, % -

Price in Rs.

Items Years

1986 1987 1988 1989 1990

A 5 8 10 12 15

B 3 6 8 10 12
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C 2 3 5 7 10.5

Items 1986 1987 1988 1989 1990

Price Link Price Link Price Link Price Link Price Link

Rela- Rela- Rela- Rela- Rela-

tives tives tives tives tives

A 5 100 8
8

5
 × 100 10

10

8
 × 100 12

12

10
 × 100 15

15

12
 × 100

 = 160 = 125 = 120 = 125

B 3 100 6
6

3
 × 100 8

8

6
 × 100 10

10

8
 × 100 12  

12

10
 × 100

= 200 = 133.33 = 125 = 120

C 2 100 3
3

2
 × 100 5

5

3
 × 100 7

7

5
 × 100 10.5

10 5

7

.
 × 100

= 150 = 166.67 = 140 = 150

Total Link 300 510 425 385 395

Relatives

Average of 100 170 141.67 128.33 131.67

Link Relatives

Chain Indices 100
100 170

100

ï

170 1416 7

100

ï .

240 84 128 33

100

. .ï

309 07 131 67

100

. .ï
= 170 = 240.84 = 309.07 = 406.95

Aggregative Method

Hkkjkadu rdZ-laxr fofèk ij gh vkèkkfjr gksuk pkfg,A la[;k'kkfL=k;ksa }kjk izfriknu Hkkjkadu ds fofHkUu lw=k bl izdkj
gSa %-

(1) vkèkkj o"kZ dh ek=kk ds vuqlkj Hkkjkadu (Base Period Quantities as Weights) : bl fofèk dks yklfi;js
(Laspeyre’s) fofèk Hkh dgrs gSaA blesa vkèkkj o"kZ dh ek=kkvksa ds vuqlkj Hkkx fn;s tkrs gSaA lw=kkuqlkj %-

Index Number =

ï  P

P
1q

q

0

0 0

 × 100

bl lw=k esa

P1 = orZeku o"kZ dk ewY; (Price of the Current Year)

P0 = vk/kkj o"kZ dk ewY; (Price of the Base Year)

q0 = vk/kkj o"kZ dg ek=kk (Quantity of the Base Year)

(2) orZeku o"kZ dh ek=kk ds vuqlkj Hkkjkadu (Current Year’s Quantities as Weights) : bl fofèk dks ik'p;Z
dh fofèk (Pasche’s Method) Hkh dgrs gSaA bl fofèk ds vuqlkj o"kZ dk ek=kkvksa ds vuqlkj Hkkj fn;s tkrs gSaA bl
fofèk dk lcls cM+k xq.k gS fd gj o"kZ u;s Hkkj fuf'pr fd;s tkrs gSaA lw=kkuqlkj %-

Index Number =
ï

ï

 P

P
1q

q

1

0 1
 × 100

ladsrkas ds vFkZ bl izdkj gSa %-
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P1 = orZeku o"kZ dk ewY; (Price of the Current Year)

P0 = vk/kkj o"kZ dk ewY; (Price of the Base Year)

q0 = vk/kkj o"kZ dg ek=kk (Quantity of the Base Year)

(3) ek'kZy-,toFkZ dh fofèk (Marshall-Edgeworth’s Method) bl fofèk ds vUrxZr orZeku rFkk vkèkkj nksukas o"kks±
dh ek=kkvksa ds ekè; vFkok ;ksx ds cjkcj Hkkj fn;s tkrs gSaA bl izfl) vFkZ'kkL=kh-ek'kZy rFkk ,toFkZ us igys nksuksa
lw=kksa dks feyk dj ;g lw=k izLrqr fd;k gSA mudk lw=k gS %-

Index Number =
ï

ï

 P

 P

1

0

q q

q q

0 1

0 1

ï

ï

b g
b g  × 100 vFkok 

ï ï

ï ï

 P  P

 P  P
1 1

0 0

q q

q q

0 0

0 1

ï

ï  × 100

¼d½ funsZ'kkad esa 'kkfey leLr o"kks± dh ek=kkvksa ds ekè; ds vkèkkj ij Hkh Hkkj fuf'pr fd;s tk ldrs gSaA ,sfrgkfld
vè;;u ds fy, Hkkjkadu dh ;g fofèk loksZfpr gS ijUrq blds iz;ksx eas O;kogkfjd dfBukb;k¡ gSaA

¼[k½ egRoiw.kZ o"kks± dh ek=kkvksa ds eè; ds vkèkkj ij Hkh Hkkj fuf'pr fd;s tk ldrs gSaA

¼x½ ek=kkvksa ds egÙke lekiorZ ds vkèkkj ij Hkkjkadu (Highest Common Factor of the Quantities as

Weights) : Hkkjkadu dh bl fofèk dk izfriknu ts. ,e. dhUl (J. M. Keynes) us fd;k gSA bl fofèk ds
vuqlkj, izR;sd oLrq dh leLr o"kks± vFkok vkèkkj o"kZ rFkk orZeku o"kZ dh ek=kk dh lekU; ek=kk (Common

Quantity) ds vkèkkj ij Hkkj fuf'pr fd;s tkrs gSaA

(4) fQ'kj dh fofèk (Fisher’s Method) : bl fofèk ds vuqlkj vkèkkj o"kZ rFkk orZeku o"kZ dh ek=kkvksa ds vkèkkj ij
Hkkj nsdj nks funsZ'kkad fu£er fd;s tkrs gSa vkSj mu nksuksa dk xq.kksÙkj ekè; (Geometri Mean) fudky fy;k tkrk
gSA bl fofèk dks Crossed Weights Formula Hkh dgrs gSaA bldk lw=k fuEu gS %-

Index Number =
ï

ï

ï

ï

 P

 P

 P

 P
1

0

1

0

q

q

q

q

0

0

1

1

ï  × 100

ladsrksa dk vFkZ bl izdkj gS %-

P1 = orZeku o"kZ dk ewY; (Price of the Current Year)

P0 = vk/kkj o"kZ dk ewY; (Price of the Base Year)

q1 = orZeku o"kZ dg ek=kk (Quantity of the Current Year)

q0 = vk/kkj o"kZ dg ek=kk (Quantity of the Base Year)

(5) Mksjfc'k rFkk ckmys dk lw=k (Dorbish and Bowley Formula) : ;g lw=k fQ'kj ds lw=k dh rjg gh gSA ijUrq
blesa xq.kksÙkj ekè; ds LFkku ij vadxf.krh; ekè; fudkyk tkrk gSA budk lw=k fuEu gS %-

Index Number = —
ï

ï

ï

ï

 P

 P

 P

 P
1

0

1

0

q

q

q

q

0

0

1

1

2 100ï
F
HG

I
KJ ï

R
S
T|

U
V
W|

ï

(6) okWY'k dk lw=k (Walsh’s Formula) :-

Index Number =
ï

ï

q q

q q

0 1 1

0 1 0

P

P

b g
b g

Illustration 8 : From the following data, calculate Laspeyre’s, Passche’s-Dorbish-Bowley’s. Fisher’s

Index and Marshall-Edgeworth’s, and Walsch’s Index Numbers.
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Base Year Current Year

Item Price Quantity Price Quantity

(Rs.) (Rs.) (Rs.) (Rs.)

A 6 50 10 56

B 2 100 2 120

C 4 60 6 60

D 10 30 12 24

E 8 40 12 36

(Madras Uni. B.Com March 1978)

Solution : Computation of Laspeyre’s and Paashe’s Index Numbers.

Item P0 q1 P1 q1 P0q0 P0q1 P1q0 P1q1

A 6 50 10 56 300 336 500 560

B 2 100 2 120 200 240 200 240

C 4 60 6 60 240 240 360 360

D 10 30 12 24 300 240 360 288

E 8 40 12 36 320 288 480 432

SP0q0 SP0q1 SP1q0 SP1q1

= 1360 = 1344 = 1900 = 1880

(i) Laspeyre’s Price Index is given by

P01 =
ï

ï

 P  

 P  
1 0

0 0

q

q
 × 100 = 

1900

1360
 × 100 = 1.3971 × 100 = 139.71

(ii) Paasche’s Price Index is given by

P01 =
ï

ï

 P  

 P  
1 1

0 1

q

q
 × 100 = 

1880

1344
 × 100 = 1.3988 × 100 = 139.88

(iii) Dorbish and Bowley‘s Index

P01 =

ï

ï

ï

ï

 P  

 P  

 P  

 P  
1 0

0 0

1 1

0 1

q

q

q

q
ï

2
 × 100 = 

1 3971 1 3988

2

. .ï
 × 100

=

2 7959

2

.

 × 100 = 1.39.795 × 100 = 139.795

\ P01 = 139.80

(vi) Marshall-Edgeworth Method

P01 =

ï

ï

ï

ï

 P  

 P  

 P  

 P  
1 0

0 0

1 1

0 1

q

q

q

q
ï

L
NM

O
QP

 × 100 = 
1900 1880

1360 1344

ï

ï
 × 100

=
3780

2704
 × 100

\ P01 = 1.39 × 100 = 139.8
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(v) Fisher’s Ideal Formula

P01 =
ï

ï

ï

ï

 P  

 P  

 P  

 P  
1 0

0 0

1 1

0 1

q

q

q

q
 × 100 = 

1900

1360

1880

1344
ï  × 100

= 1 9543.  × 100

(vi) Walsch’s Index

Calculation of Walsch’s Price Index

Item q0 q1 q q0 1. P1 q q0 1. P0 q q0 1.

A 2800 52.9 529 317.4

B 12000 109.5 219 219.0

C 3600 60.0 360 240

D 720 26.8 321.6 268

E 1440 37.9 454.8 303.2

1884.4 1347.6

                              S P1 q q0 1.  = S P1 q q0 1.

P01 =
ï

ï

P

P

1

0

q q

q q

0 1

0 1

.

.
 × 100 = 

1884 4

1347 6

.

.
 × 100

= 1.398 × 100

\ S P01 = 139.08

Hkkfjr funsZ'kkad
(Weighted Index Numbers)

(1) Weighted Average of Price Relatives

;|fi ljy ;k vHkkfjr funsZ'kkadkas dh jpuk djuh dkQh ljy gksr gS ijUrq fQj Hkh bUgas lUrks"ktud ugha ekuk tk ldrkA
vHkkfjr funsZ'kkadksa dh jpuk djrs le; izR;sd oLrq dks leku egRo fn;k tkrk gS tcfd okLro esa leLr oLrq,¡ leku
egRo dh ugha gksrhaA tSls VekVj ds ewY; esa òf) gksuk mruk egRoiw.kZ ugha gS ftruk fd xsgw¡ ds ewY; eas òf) gksuk egRoiw.kZ
gSA vr% ,slh ifjfLFkfr eas ;g vfuok;Z gks tkrk gS fd izR;sd oLrq dks mlds egRo ds vuqlkj Hkkjkadu fd;k tk,A ,slk
djus ls ge 'kq) funsZ'kkad dh izkfIr dj ldrs gSaA

fdlh oLrq ds fy, fn, tkus okys Hkkj dh ek=kk dk vuqeku yxkus ds fy, ;g ns[kuk gksrk gS fd oxZ fo'ks"k ds miHkksDrk
viuh vk; dk fdruk Hkkx ml oLrq ds fy, [kpZ djrs gSaA ftl oLrq ds fy, vk; dk ftruk vfèkd Hkkx [kpZ fd;k tkrk
gS og mruh gh egRoiw.kZ gksrh gSA dqy [kpZ esa ls izR;sd oLrq dk izfr'kr [kpZ Kkr fd;k tkrk gS vkSj mlh ds vkèkkkj
ij Hkkjkadu fd;k tkrk gSA bl lEcUèk esa ;g ckr è;ku j[kus ;ksX; gS fd oLrqvksa dk egRo, LFkku, le;, mi;ksfxrk ,oa
O;kikfj;ksa dh #fp;ksa ds vuqlkj ifjo£rr gksrk jgrk gSA bl izdkj Hkkj nks izdkj ds gks ldrs gSa %-

(i) fLFkj (Fixed)

(ii) ifjorZu'khy (Fluctuating)

fLFkj Hkko os gksrs gSa tks ,d ckj fuf'pr dj fn;s tkrs gSa vkSj tc Hkh funsZ'kkadksa dh jpuk dj nh tkrh gS mUgha Hkkjksa
(Weights) dks iz;ksx esa yk;k tkrk gSA blds foijhr, ifjorZu'khy Hkkj os gksrs gSa tks le;-le; ij ifjo£rr fd, tkrs
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gSaA vktdy fofHkUu izdkj dh ubZ-ubZ oLrq,¡ cktkj esa vk jgh gSa vkSj iqjkuh oLrqvksa dh lekfIr gks jgh gSA bu ifjorZuksa
ds dkj.k ;k vko';d gks tkrk gS fd Hkkj nsus dh fofèk dk le;-le; ij la'kksèku fd;k tk,A funsZ'kkadksa dh jpuk esa
ifjorZu'khy Hkkj vfèkd mi;ksxh gksrs gSa D;kasfd oLrqvksa ds lkisf{kd egRo esa gksus okys ifjorZuksa dk ekiu lEHko cuk;k
tk ldrk gSA

fØ;k fofèk

¼v½ tc fofHkUu oLrqvksa ds ewY; funsZ'kkad ,oa Hkkj fn, x, gksa (When Price Index No. and Weights of different

Articles are given) :

(1) ewY; funsZ'kkadksa (Price Relatives) dks Hkkj (Weights) ls xq.kk djds (PW) dh x.kuk dhft,A

(2) ewY; funsZ'kkadksa ,oa Hkkjkas dh xq.kk dk ;ksx djds (S PW) Kkr dhft,A

(3) Hkkjksa dk ;ksx djds (S W) ls Hkkx nsdj Hkkfjr funsZ'kkadksa dh x.kuk dj yh tkrh gSA

¼c½ tc fofHkUu oLrqvksa ds ewY; ,oa Hkkj fn, x, gksa (When Price and Weights of different Articles are given):

(1) ewY;kuqikr (Price Relatives) Kkr dhft,A

P =
P

P
1

0

 × 100

(2) ewY;kuqikrksa (P) dks Hkkj (W) ls xq.kkk djds (S PW) Kkr dhft,A

(3) (S PW) dks (S W) ls Hkkx nsdj Hkkfjr funsZ'kkadksa dh x.kuk dj yh tkrh gSA

Illustration 9 : An enquirey into the budgets of middle class families in a city in England gave the

following information.

[kpkZ Hkkstu fdjk;k diM+s b±èku fofoèk
(Expense on) (Food) (Rent) (Clothing) (Fuel) (Miscellaneous)

35% 15% 20% 10% 20%

ewY; (Price) (2000) Rs. 150 Rs. 30 Rs. 75 Rs. 25 Rs. 40

ewY; (Price) (2001) Rs. 145 Rs. 30 Rs. 65 Rs. 23 Rs. 45

2000 dh rqyuk esa 2001 esa fuokZg O;; lwpdkad esa D;k ifjorZu gksxk \

What changes in the cost of living figures of 2001 as compared with 2000 are seen ?

gy (Solution) : Construct of Weighted Index No.

Expense on Price in 2000 Price in 2001 Price Relative W PW

(P0) (P1)
P

P
1001

2

ï
F
HG

I
KJ

P

Food 150 145 96.7 35 3384.5

Rent 30 30 100.0 15 1500.0

Clothing 75 65 86.7 20 1734.0

Fuel 25 26 92.0 10 920.0

Misc. 40 45 112.5 20 2250.0

S W = 100 S PW = 9788.5
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Cost of Living Index No. =
ï

ï

 PW

 W
 = 

9788 5

100

.
 97.9

Illustration 10 : Construct a Price Index Number for the following data :

Raw Material Price (1968) Price (1970) Weights

A 16 19 5

B 24 25 1

C 13 18 3

D 8 9 6

E 12 14 4

F 4 8 3

Solution :

1968 1970

Raw Weights

Material W Price P0 Relative R0 R0 XW Price P1 Relative R1 R1 × W

A 5 16 100 500 10 118.75 593.75

B 1 24 100 100 25 104.17 104.17

C 3 13 100 300 18 138.46 415.38

D 6 8 100 600 9 112.50 675.00

E 4 12 100 400 14 116.67 466.68

F 3 4 100 300 8 200.00 600.00

Total 22 2200 2854.95

Index Number for 1970 =

ï

ï

 R W

 W

1 ïb g
 = 

2854 98

22

.

 = 129.77

vkn'kZ funsZ'kkad ds ijh{k.k (Test of an Ideal Index) : ;fn dksbZ funsZ'kkad fuEufyf[kr ijh{k.kksa ij [kjk mrjrk gS
rks vkn'kZ dgk tk,xk vU;Fkk ughaA

(1) le;-mRØkE;rk ijh{k.k (Time Reversal Test)

(2) rÙo-mRØkE;rk ijh{k.k (Factor Reversal Test)

(3) pØh; ijh{k.k (Circular Test)

le;-mRØkE;rk ijh{k.k (Time Reversal Test) : fQ'kj ds dFkkuqlkj, ^^bl ijh{k.k dk vfHkizk; ;g gS fd funsZ'kkad-

jpuk dk lw=k ,slk gksuk pkfg, tks rqyukRed O;k[;k ds nks fcUnqvksa ds eè; leku vuqikr O;Dr djs pkgs muesa ls fdlh
dks Hkh vkèkkj ekuk tk,A** bls lehdj.k :i esa bl izdkj fl) fd;k tk ldrk gS %-

P01 ×  P10 = 1

P10 Kkr djus ds P01 okys lw=k eas 0 ds LFkku ij 1 vkSj 1 ds LFkku ij 0 fy[k fn;k tkrk gSA

fQ'kj funsZ'kkad ds fy,

P01 =

ï

ï

ï

ï

 P

 P

 P

 P
1

0

1

0

q

q

q

q

0

0

1

1

ï

P10 =
ï

ï

ï

ï

 P

 P

 P

 P
0

1

0

1

q

q

q

q

1

1

0

0

ï

P01 ×  P10 =
ï

ï

ï

ï

ï

ï

ï

ï

 P

 P

 P

 P

 P

 P

 P

 P
1

0

1

0

1

0

1

0

q

q

q

q

q

q

q

q

0

0

1

1

0

0

1

1

ï ï ï  = 1
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bldk vfHkizk; ;g gS fd ;fn 1994 ds vkèkkj ij Kkr fd;k gqvk 1995 dk funsZ'kkad ;k izn£'kr djs fd xsgw¡ dk ewY;
nksxquk gks x;k gS rks 1995 ds vkèkkj ij Kkr fd;k gqvk 1994 dk funsZ'kkad ;g Li"V djs fd 1990 esa xsgw¡ dk ewY; 1995

dh rqyuk esa vkèkk jg x;k gS vFkkZr~ 2 × 
1

2
 = 11

fQ'kj dk vkn'kZ lw=k bl ijh{k.k ij [kjk mrjrk gSA

rÙo-mRØkE;rk ijh{k.k (Factor Reversal Test) : fQ'kj ds dFkkukuqlkj, ^^ftl rjg gekjs lw=k ds vuqlkj ;g lEHko
gksuk pkfg, fd nks le;ksa ds vUrZifjorZu ls vlaxr Qy u izkIr gks mlh izdkj ;g Hkh lEHko gksuk pkfg, fd ewY; ,oa
ek=kkvksa ds izfrLFkku djus ij Hkh vlaxr ifj.kke u izkIr gkas vFkkZr~ nksuksa fu"d"kks± ds ijLij xq.kk djus ij okLrfod ewY;
vuqikr (True Value Ratio) izkIr gksA**

bl lehdj.k-:i ls bl izdkj fl) fd;k tk ldrk gS %-

P01 × q01 =
ï

ï

 P

 P
1

0

q

q

1

0

P01 =
ï

ï

ï

ï

 P

 P

 P

 P
1

0

1

0

q

q

q

q

0

0

1

1

ï

q01 =
ï

ï

ï

ï

 P

 P

 P

 P
1

0

1

0

q

q

q

q

0

0

1

1

ï

P01 × q01 =
ï

ï

ï

ï

ï

ï

ï

ï

 P

 P

 P

 P

 P

 P

 P

 P
1

0

1

0

1

0

1

0

q

q

q

q

q

q

q

q

0

0

1

1

0

0

1

1

ï ï ï

=
ï

ï

ï

ï

 P

 P

 P

 P
1

0

1

0

q

q

q

q

1

0

1

0

ï  = 
ï

ï

 P

 P

1

0

q

q

1
2

0
2

b g
b g

— = 
ï

ï

 P

 P
1

0

q

q

1

0

fQ'kj }kjk izfrikfnr lw=k rÙo mRØkE;rk ijh{k.k (Factor Reversal Test) dks Hkh iwjk djrk gS, blhfy, muds lw=k dks
^vkn'kZ lw=k* (Ideal Formual) ekuk tkrk gSA fQj Hkh cksfMaxVu dk er gS fd, ̂ ^vHkkX;o'k, tcfd ;g lw=k iw.kZ funsZ'kkad
lw=k dks vfèkdak'k xf.krh; fo'ks"krkvksa dks lekU; :i ls iwjk djrk gS, ijUrq bldk fojksèk blfy, fd;k tkrk gS fd ;g
Li"V ugha gS fd ;g D;k eki djrk gS, vFkkZr~ ifj.kke esa ewY; rFkk ek=kk nksukas ds ifjorZu 'kkfey gksrs gSa tcfd ge
lkekU;r% ,d dks nwljs ls vyx j[kuk pkgrs gSaA**

funsZ'kkad lw=k dh i;kZIrrk dk ,d gh ijh{k.k gksrk gs ftls pØh ijh{k.k dgrs gSaA loZizFke bl ijh{k.k dk lq>ko osLVjxkMZ
us fn;k Fkk rFkk okY'k us bldks vR;fèkd ilUn fd;k Fkk ftlus bldks pØh; ijh{k.k dh laKk nh FkhA bl ijh{k.k dks
funsZ'kkad dk dksbZ Hkh lw=k iwjk ugha djrk gSA ;g le;-mRØkE;rk ijh{k.k vk gh foLr̀r Lo:i gSA bl ijh{k.k ds vuqlkj
;fn 1980 ¼orZeku o"kZ ‘1’ ½ dk funsZ'kkad 1960 ds vkèkkj ¼vkèkkj o"kZ ‘0’½ ij cuk;k tk, rFkk ,d vU; funsZ'kkad vlaxr
ugha gksuk pkfg,A nwljs 'kCnksa esa ;fn 1970 dk funsZ'kkad 1960 dk nqxuk gks rFkk 1960 dk funsZ'kkad 1950 ds funsZ'kkad
dk pkj xquk gks rks 1950 dh rqyuk esa 1970 dk funsZ'kkad 2 × 4 = 8 xquk gksuk pkfg,A

;fn P01 = Index No. for the current year based on ‘0’ period.

P20 = Index No. for the ‘0’ period based on ‘2’ period.

P21 = Index No. for the current year based on ‘2’ period.

rks = P01 × P20 × P21
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;g ijh{k.k fuEu nks ifjfLFkfr;ksa esa iwjk gksrk gS %-

(1) tc funsZ'kkad jpuk esa Hkkj dk iz;ksx u fd;k x;k gksA

(2) tc funsZ'kkad esa fLFkj Hkkj dk iz;ksx fd;k x;k gksA

fQ'kj dk vkn'kZ lw=k bl ?kVuk ij [kjk ugha mrjrk gSA

lwpdkad jpuk lEcUèkh fofoèk leL;k,¡
(Miscellaneous Problem Regarding Construction of Index Number)

(I) vkèkkj ifjorZu ds fu;e (Rules of Base Conversion)

dHkh-dHkh vuqlUèkku ;k vè;;u ds fy, fLFkj vkèkkj ds lwpdkadkas dks J̀a[kyk ds vk/kkj vkSj J̀a[kyk vkèkkj ds
lwpdkadkas dks fLFkj vkèkkj esa ifjo£rr djuk vko';d gks tkrk gSA blds lEcUèk esa fu;e bl izdkj gS %-

(1) fLFkj vkèkkj ls Jà[kyk vkèkkj (From Fixed Base to Chain Base) : fLFkj vkèkkj lwpdkadksa dks J̀a[kyk vkèkkj
lwpdkadksa esa cnyus ds fy, fuEu izfØ;k iz;ksx esa ykbZ tkrh gS %-

(i) igys o"kZ dk lwpdkad 100 ekuk tkrk gSA

(ii) vxys o"kks± ds lwpdkad ds fy, fuEu lw=k dk iz;ksx fd;k tkrk gSA

Chain Base Index Number =
Current Year Fixed Base Index Number

Previous Year Fixed Base Index Number
 × 100

Illustration 11 : Convert into chain base Index No. from fixed base Index No.

fuEu fLFkj vkèkkj lwpdkadksa dks Jà[kyk vkèkkj lwpdkadksa esa ifjo£rr dhft, %

Year ¼o"kZ½ % 1981 1982 1983 1984 1985

Fixed Base Indices : 100 95 114 228 285

¼fLFkj vkèkkj lwpdkad½

Solution : Fixed Base to Chain Base.

Year Fixed Base Indices Conversion into Chain base Index Number

1981 100 100

1982 95
95

100
 × 100 = 95

1983 114
114

95
 × 100 = 120

1984 228
228

114
 × 100 = 200

1985 285
285

228
 × 100 = 125

(2) Jà[kyk vkèkkj esa fLFkj vkèkkj (From Chain Base to Fixed Base) : Jàa[kyk vkèkkj lwpdkadksa dks fLFkj vkèkkj
lwpdkadkas esa cnyus ds fy, fuEu izfØ;k viukbZ tkrh gS %-

(i) igys o"kZ ds fy, fLFkj vkèkkj ij ewY; lwpdkad ogh ekuk tkrk gS tks ml o"kZ dk Jà[kyk vkèkkj lwpdkad
gksrk gSA ijUrq ;fn iz'u esa igys o"kZ dks vkèkkj ekuus ds fy, dgk x;k gS rks lwpdkad 100 ekuk tk,xkA
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(ii) vxys o"kks± ds lwpdkadksa ds fy, fuEu lw=k dk iz;ksx fd;k tk,xk %

Fixed Base Index No. =

Current Year Chain Base Index Number 

Previous Year Fixed Base Index Number

100

ï

Illustration 12 : Convert into fixed base from the following chain base Indices :-

Year : 1984 1985 1986 1987 1988

Chain Index : 80 110 120 90 140

Solution : Computation of fixed based index numbers from chain based index numbers.

Year Chain Index Fixed Index

1984 80 80.00

1985 110 110 × 80/100 88.00

1986 120 120 × 88/100 105.60

1987 90 90 × 105.6/100 95.04

1988 140 140 × 95.04/100 133.06

(3) vkèkkj ifjorZu (Base-Shifting) : dHkh-dHkh ;g vko';d gks tkrk gS fd funsZ'kkad ds vkèkkj esa ifjorZu fd;k
tk;A ;g ;k rks blfy, fd;k tkrk gS fd igyk vkèkkj vuqi;qDr gks x;k gS rFkk vc mlls rqyuk djus esa dksbZ
egRo fn[kkbZ ugha nsrk vFkok nks funsZ'kkad Jsf.k;ksa esa, ftudh jpuk vyx-vyx vkèkkj ls dh xbZ gS, rqyuk djuk
vko';d gks( vkèkkj ifjorZu nks izdkj ls fd;k tk ldrk gS %-

(i) u;s vkèkkj o"kZ ds ewY;ksa dks 100 ekudj fQj ls lHkh o"kks± ds ewY;kuqikr Kkr djds funsZ'kkadkas dh x.kuk dh
tk;A blesa dkQh x.kuk-fØ;k djuh iM+rh gSA

(ii) y?kq jhfr }kjk, u;s vkèkkj o"kZ ds funsZ'kkad ls lHkh o"kks± ds funsZ'kkadksa esa Hkkx nsdj izkIr ifj.kkeksa dks xq.kk fd;k tk;A
;fn funsZ'kkadksa dh jpuk esa xq.kksÙkj ekè; dk iz;ksx fd;k x;k gks rks bl jhfr ls lgh ifj.kke izkIr gksrs gSaA

Illustration 13 : From the index numbers given below, find out index numbers by shifting base from

1950 to 1960.

Year : 1950 1951 1952 1960 1961 1962 1963

Index No. : 100 76 68 50 60 70 75

Solution :

Year Index No. Index No. with base 1960

1950 100 100 × 

100

50

 = 200

1951 76 76 × 
100

50
 = 152

1952 68 68 × 
100

50
 = 136

1960 50 50 × 
100

50
 = 100

1961 60 60 × 
100

50
 = 120

1962 70 70 × 
100

50
 = 140

1963 75 75 × 
100

50
 = 150
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(4) f'kjkscUèku (Spacing) : dHkh-dHkh ,d fo'ks"k vkèkkj o"kZ ij jfpr funsZ'kkad Js.kh dh jpuk cUn dj nh tkrh gS
rFkk ml funsZ'kkad ds cUn gksus okys o"kZ dks vkèkkj eku dj dbZ funsZ'kkad Js.kh dh jpuk izkjEHk dj nh tkrh gSA
,slh fLFkfr esa rqyukRed vè;;u ds fy, ;g vko';d gks tkrk gS fd uohu funsZ'kkad Js.kh dk iqjkuh Js.kh ls
f'kjkscUèk (Splicing) fd;k tk;A f'kjkscUèku ds fy, nksukas Jsf.k;ksa ds lkekU;-oxZ ds funsZ'kkad dk vuqikr Kkr dj
ubZ Js.kh ds funsZ'kkadksa ls xq.kk dj fn;k tkrk gSA

Illustration 14 : Given below are two sets of indices one with 1939 as base and the other with 1947 as base

:-

(A) Year 1939 1940 1941 1942 1943 1944 1945 1946 1947

Index Nos. 100 120 130 200 300 350 370 380 400

(B) Year 1947 1948 1949 1950 1951 1952 1953 1954

Index Nos. 100 110 90 98 101 110 98 96

It is desired to splice the second index number (B) with 1947 base to the first index (A) for the sake of continuity.

You are to prepare a combined series with 1939 as base.

Solution :

Year Old Index Nos. New Index Nos. Splicing Index No.

Technique Spliced to Old

1939 100 —

1940 120 —

1941 130 —

1942 200 —

1943 300 —

1944 350 —

1945 370 —

1946 380 —

1947 400 100
400

100
 × 100 = 400

1948 — 110
400

100
 × 110 = 440

1949 — 90
400

100
 × 90 = 360

1950 — 98
400

100
 × 98 = 392

1951 — 101
400

100
 × 1014 = 404

1952 — 110
400

100
 × 110 = 440

1953 — 98
400

100
 × 98 = 392
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1954 — 96
400

100
 × 96 = 384

(5) funsZ'kkadksa dh viLQhfr (Deflating Index Nos.) ewY;-Lrj vFkok fuokZg-O;; esa gksus okys ijforZuksa ds vkèkkj
ij ekSfnzd vk; ;k etnwjh vkfn ls okLrfod vk; ;k etnwjh (Rage Wage or Income) Kkr djuk rFkk okLrfod
vk; ;k etnwjh funsZ'kkad x.kuk, vèkZ-lkaf[;dh esa vko';d gksrk gSA okLrfod etnwjh fuEu lw=kkuqlkj Kkr dh
tkrh gSA

Real Wage =
Money Wage

Price Index
 × 100

rFkk Real Wage or Income Index No. =
Index of Money Wages

Price Index Number
 × 100

vFkok

=
Real Wages of the Current Year

Real Wage of the Base Year
 × 100

Illustration 15 : The following table gives the annual income of a teacher and the general index number

of price for nine years.

Year 1939 1940 1941 1942 1943 1944 1945 1946 1947

Income (Rs.) 360 420 500 550 600 640 680 720 750

General Index 100 104 115 160 280 290 300 320 330

Number of Prices

Prepare the Index Numbers to show changes in the real income of the teacher and discuss the effects

of a rise in the general level of prices of his real income.

Solution

Year Income I.No. Conversion Real Conversion Real Money Real Money Income

in Rs. Income Income Income Income
I.No.

Price Index no.
×100

Index No. = Real Income I. No.

1939 360 100
360

100
 × 100 360 — 100 — 100

100

100
 × 100 = 100

1940 420 104
420

104
 × 100 403.8

403 8

360

.
 × 100 112.2

420

360
 × 100 116.7

116 7

104

.
× 100 =112.2

1941 500 115
500

115
 × 100 434.8

434 8

360

.
 × 100 120.8

500

360
 × 100 138.9

238 9

115

.
× 100 = 120.8

1942 550 160
550

160
 × 100 343.75

343 75

360

.
 × 100 95.5

550

360
 × 100 152.8

152 8

160

.
× 100 = 95.5

1943 600 280
600

280
 × 100 214.3

2143 3

360

.
 × 100 59.5

600

360
 × 100 166.7

166 7

280

.
× 100 = 59.5

1944 640 290
640

290
 × 100 220.7

220 7

360

.
 × 100 61.3

640

360
 × 100 177.8

177 8

290

.
× 100 = 61.3

1645 680 300
680

300
 × 100 226.7

226 7

360

.
 × 100 63.0

680

360
 × 100 188.9

188 9

300

.
× 100 = 63

1946 720 320
720

320
 × 100 225.0

225

360
 × 100 62.5

720

360
 × 100 200

200

320
× 100 = 62.5

1947 750 330
750

330
 × 100 227.39

227 3

360

.
 × 100 63.1

750

360
 × 100 208.5

208 3

330

.
 = 6.31
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ek=kkvksa dk lwpdkad
(Index Number of Quantities)

ek=kkvksa ds lwpdkad mRiknu eas gksus okys ifjorZuksa dks Kkr djus ds fy, cuk, tkrs gSaA bu lwpdkadksa dh jpuk dh fofèk
ewY; lwpdkadksa tSlh gh gSA vUrj dsoy bruk gS fd buds fuekZ.k esa ewY; ds LFkku ij ek=kk (Quantity) dk iz;ksx fd;k
tkrk gSA loZizFke fuEu lw=k }kjk ek=kkuqikr (Quantity Relative) Kkr fd, tkrs gSa %-

Quantity Relative =
q

q

1

0

 × 100

Where, q1 = Quantity of the Current year

q0 = Quantity of the Base Year

blds i'pkr~ fuEu lw=k dk iz;ksx fd;k tkrk gS %-

Q01 =
ï R

N

Where, R = Quantity Relatives

N = Quantity of Items

;fn ewY; Hkh fn, gSa rks fuEufyf[kr lw=kksa dk iz;ksx djds lwpdakd izkIr fd, tk ldrs gSa %-

(1) yslfi;j dh lw=k Q01 =
ï

ï

 

 

q p

q p

1 0

0 0

 × 100

(2) iklps dk lw=k Q01 =
ï

ï

 

 

q p

q p

1 1

0 1

 × 100

(3) fQ'kj dk lw=k Q01 =
ï

ï

ï

ï

 

 

 

 

q p

q p

q p

q p

1 0

0 0

1 1

0 1

ï  × 100

(4) dSyh dk lw=k Q01 =
ï

ï

 

 

q p

q p

1

0

 × 100

Illustration 16 : From the following data, construct Quantity Index Number by using

(a) Lapeyre’s Formula (b) Paasche’s Formula    (c)  Fisher’s Formula

Commodity Base year ¼vkèkkj o"kZ½ Current Year ¼orZEkku o"kZ½

¼oLrq,¡½ Quantity ¼ek=kk½ Price ¼dher½ Quantity ¼ek=kk½ Price ¼dher½

A 8 5 10 7

B 12 4 15 6

C 15 3 20 4

Solution :

Commodity Base Year Current Year q0p0 q0p1 q1p1 q1p0

Quantity (q0) Price (p0) Quantity (q1) Price (p0)

A 8 5 10 7 40 56 70 50

B 12 4 15 6 48 72 90 60

C 15 3 20 4 45 60 80 60

Sq0p0 Sq0p1 Sq1p1 Sq1p1

= 133 = 188 = 240 = 170



funsZ'kkad 317

miHkksDrk ewY; funsZ'kkad (Consumer Prie Index Number)

dHkh-dHkh fdlh oxZ fo'ks"k ds thou-fuokZg lEcUèkh funsZ'kkadksa dh jpuk dh tkrh gSA budk mís'; ewY;-Lrj tkuuk ugha
cfYd ;g tkuuk gS fd fuokZg O;; esa fdruh òf) ;k deh gqbZA bl izdkj ds funsZ'kkadksa dh jpuk bl ckr dh tkudkjh
izkIr djus ds fy, dh tkrh gS fd ns'k dh vk£Fkd izxfr dk fdlh oxZ fo'ks"k ds thou-fuokZg ij D;k izHkko iM+k gSA

miHkksDrk ewY;-funsZ'kkadksa dh jpuk lkekU; thou esa iz;ksx dh tkus okyh oLrqvksa ds ewY;ksa dks vkèkkj ekudj dh tkrh
gSA lkekU; thou esa iz;ksx ¼;k miHkksx½ dh tkus okyh oLrqvksa dks fuEu izeq[k ik¡p Jsf.k;ksa esa foHkDr fd;k tk ldrk gS %-

(i) [kk| lkexzh (Food)

(ii) oL=k (Clothing)

(ii) b±èku ,oa izdk'k (Fuel and Lighting)

(iv) edku dk fdjk;k (House Rent)

(v) fofoèk (Miscellaneous)

miHkksDrk-ewY; funsZ'kkadksa dh jpuk ls Jfedksa ;k lkekU; ukSdjh is'kk yksxksa ds eagxkbZ HkÙks ,oa osru vkfn dk fuèkkZj.k djus
esa, jk'kfuax O;oLFkk dks ykxw djus esa rFkk ewY; fu;U=k.k esa ¼;fn ewY; esa òf) gks jgh gks½ lgk;rk feyrh gSA

miHkksDrk-ewY; funsZ'kkad jpuk dh fofèk;ka (Methods of Construction of Consumer Price Index

Number) :

miHkksDrk-ewY; funsZ'kkad jpuk dh fuEu nks fofèk;k¡ gSa %-

(1) lewgh O;; fofèk ;k Hkkfjr lewgh fofèk (Aggrerative Expenditure Method or Weighted Aggregative Method)

(2) ikfjokfjd vk; O;; fofèk ;k Hkkfjr ewY;kuqikr fofèk (Family Budget Method or Weighted Average of Price

Relatives Method)

lewgh O;; fufèk (Aggregative Expenditure Method) : bl fofèk }kjk funsZ'kkad Kkr djus ds fy, fuEu lw=k iz;ksx
fd;k tkrk gS %-

P01 =
ï

ï

p q

p q

1 0

0 0

1 × 100

tgk¡ (Where) P01 = Consumer Price Index Number

ikfjokfjd vk; O;; fufèk (Family Budget Method) : bl fofèk }kjk funsZ'kkad Kkr djus ds fy, fuEu lw=k iz;ksx
fd;k tkrk gS %-

P01 =
ï

ï

 PV

 V

P = Price Relatives

Price Relatives =
P

P
1

0
 × 100

V = p0q0

SPV = Total of product of price relatives (P) and weights V (p0q0)

SV = Total of weights

uhps fn;s x; vkadM+kas esa

(i) lkewfgd O;; jhfr rFkk

(ii) ikfjokfjd ctV jhfr ls miHkksDrk ewY; funsZ'kkad cuk,aA
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Illustraion 13 : From the data given below calculate the cost of living index number for the current

year by the (1) Aggregate Expenditure Method and (2) Family Budget Method :

Article Quantity Consumed Unit Price in Base Price in Current

in Base Year Year Year

Rice 5 quintal Quintal 24 30

Wheat 1 quintal Quintal 16 20

Pulses 2 quintal Quintal 12 18

Ghee 4 kg. kg. 5 6.25

Oil 20 kg. per 40 kg. 40 50

Clothing 40 meters Meter 1 1.50

Firewood 10 quintals Quintal 2 2.50

House Rent — House 20 25

Solution :-

Aggregate Expenditure Method

Article Quantity Unit Price in Price in Aggregate Aggregate

Consumed In Base Current Expenditure Expenditure

Base Year Year Year in Base year in Current year

q0 P0 P1 P0q0 P1q0

Rice 5 quintals Quintal 24 30 120 150

Wheat 1 quintal Quintal 16 20 16 20

Pulses 2 quintals Quintal 12 18 24 36

Ghee 4 kg. 1 kg. 5 6.25 20 25

Oil 20 gk. per 40 kg. 40 50 20 25

Clothing 40 metres Meter 1 1.50 40 60

Firework 10 quintals Quintal 2 2.50 20 25

House Rent 1 House 20 25 20 25

280 366

Index Number for the current year =
ï

ï

p q

p q

1 0

0 0

 × 100

=
366

280
 × 100

= 130.7
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Family Budge Method

Article Quantity Unit Price in Price in Price Weights Product

Consumed Base Year Current Relatives (Values of Price

in Base Year for Current Consumed Relative

Year Year in base and

year) values

P0 P1 P V PV

Rice 5 quintals Quintal 24 30 125 120 15,000

Wheat 1 quintal Quintal 16 20 125 16 2,000

Pulses 2 quintal Quintal 12 18 150 24 3,600

Ghee 4 kg. kg. 5 6.25 125 20 2,500

Oil 20 kg. 40 kg. 40 50 125 20 2,500

Clothing 40 meters Meter 1 1.50 150 40 6,000

Firewood 10 quintals Quintal 2 2.50 125 20 2,500

House Rent 1 House 20 25 125 20 2,500

280 36,600

Index Number for the current year =
ï

ï

PV

V
 = 

36600

280
 = 130.7

dqy ewY; funsZ'kkad
(Value Index Numbers)

;|fi bu funsZ'kkadas dk O;kid izdk'ku ugha gksrk, ijUrq fQj Hkh izcUèkdh; rFkk O;kikfjd ǹf"V ls budk O;kid iz;ksx
gksrk gSA cgqr-lh laLFkk,¡ viuh fcØh dh tkudkjh iznku djus ds fy, fuEu izdkj ls lwpuk,¡ izLrqr djrh gSa %-
o"kZ (Year) % 1190 1991 1992 1993 1994

fcØh (Sales-Lakh Rs.) % 4.00 4.20 4.56 5.24 6.00

izòfÙk izfr'kr (Trend-%) % 100 105 114 131 150

mi;ZqDr izn£'kr izòfÙk izfr'kr okLro esa dqy ewY; dk funsZ'kkad gSA izR;sd o"kZ dh ek=kk rFkk oLrq ds ewY; ds xq.kk ds ;ksx
ds cjkcj gksrk gSA izR;sd o"kZ dh fcØh vkèkkj o"kZ dh rqyuk esa ewY; funsZ'kkad gksrs gSaA dqy ewY; funsZ'kkad dks lw=k fuEu
gS %-

Value Index =
ï

ï

p q

p q

1 0

0 0

 × 100

bl fLFkfr esa, u rks ek=kk gh leku jgrh gS vkSj u gh ewY;, vFkkZr~ nksuksa dh ifjo£rr gksrs jgrs gSaA funsZ'kkadksa ds ifjorZu
ij ewY; o ek=kk nksuksa dk izHkko iM+rk gSA ewY; funsZ'kkad, ek=kk funsZ'kkad rFkk dqy ewY; funsZ'kkad esa varj fuEu rjhds }kjk
Li"V fd;k tkrk gS %-

ewY; funsZ'kkad ek=kk funsZ'kkad dqy ewY; funsZ'kkad
(Price Index) (Quantity Index) (Value Index)

Index No. = 
ï

ï

p q

p q

1 0

0 0

 × 100 Index No. = 
ï

ï

p q

p q

0 1

0 0

 × 100 Index No. = 
ï

ï

p q

p q

1 1

0 0

 × 100

ewY; vfLFkj, ek=kk fLFkj ewY; fLFkj, ek=kk vfLFkj ewY; ,oa ek=kk nksuksa vfLFkj

(Price vary, Quantity Constant) (Price Constant, Quantity Vary) (Prices and Quantity Both Vary)
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Illustration 18 :

Commodity 1985 1988

Price Quantity Price Quantity

A 8 10 10 11

B 10 9 12 9

C 16 16 20 13

D 18 15 22 17

Construct the value index for 1988 with 1985 as base.

Solution : Construction of value index number.

Commodity 1985 1988

Price Quantity Price Quantity

p0 q0 p1 q0 p1q1 p0q0

A 8 10 10 11 110 80

B 10 9 12 9 108 90

C 16 16 20 13 260 256

D 18 15 22 17 374 270

852 696

Value Index for 1998, V01 =
ï

ï

p q

p q

1 1

0 0
 × 100 = 

852

696
 × 100 = 122.41

lkjka'k
(Summary)

l funsZ'kkad ,d fo'ks"k izdkj ds ekè; gSa ftuls ge fdlh Hkh rF; ds ifj.kke esa gksus okys ifjorZukas dk le;
vFkok LFkku ds vkèkkj ij ekiu djrs gSaA

l ;fn ge le; ds vkèkkj ij funsZ'kkad cukrs gSa rks fdlh ,d o"kZ dks vkèkkj cuk;saxsA vkèkkj o"kZ esa fdlh Hkh rF;
ds ifj.kke dks 100 ds cjkcj ysrs gSaA mldh rqyuk esa vxys fdlh Hkh o"kZ ml ifj.kke dk tks Hkh ewY; gksxk og
ml o"kZ ds fy, funsZ'kkad gksrk gSA

l funsZ'kkad ew[; :i ls rhu rjg ds gksrs gSa - ewY; funsZ'kkad, ifj.kke funsZ'kkad o dqy ewY; funsZ'kkadA

l funsZ'kkad ljdkjh o vkS|ksfxd uhfr;ksa dk fuekZ.k djus esa egÙoiw.kZ Hkwfedk vnk djrs gSaA

l funsZ'kkad fudkyus dh vusd fofèk;k¡ gSa tSls ljy rFkk Hkkfjr lewgh fofèk rFkk ewY;kuqikrksa dk ekè; rFkk Hkkfjr
ekè;A

l ljdkjh Lrj ij miHkksDrk ewY; funsZ'kkad vFkok thou-fuokZg-O;; lacaèkh funsZ'kkad fu;fer rkSj ij fudkys tks gSa
ftlds vkèkkj ij ljdkj egaxkbZ HkÙks dk eki r; djrh gSA

l blds vykok okLrfod vk; funsZ'kkad vkS|ksfxd mRiknu funsZ'kkad, LVkWd ekdsZV dk funsZ'kkad (BSE Senstivity

Index) [kk|kUu mRiknu funsZ'kkad vkfn fu;fer rkSj ij fudkys tkrs gSaA



funsZ'kkad 321

iz'ukoyh
(Exercise)

(1) ^^funsZ'kkad dk iz;ksx fdlh rF; ds mu ifjorZuksa dks ukius ds fy, fd;k tkrk gS ftudk voyksdu ge izR;{k :i
ls ugha dj ldrs gSaA** mi;qZDr dFku dks le>kb, rFkk funsZ'kkadksa ds iz;ksx rFkk lhekvksa dk bafxr dhft,A

“Index Number are used to measure the changes in some quantity which we cannot observe directly”.

Explain the above statement and point out the uses and limitation of index numbers.

(2) ^^funsZ'kkad O;kikj ds iFk ij ladsrd rFkk funsZ'k-LrEHk gSa tks O;kikjh dks vius dk;Z dk lapkyu djus dh fofèk
crkrs gSA**

mi;qZDr dFku dks Li"V dfj, ,oa funsZ'kkadksa esa iz;qDr gksus okys ekè;ksa dh mi;ksfxrk dk rqyukRed vè;;u dhft,A
vki fdl ekè; dks izkFkfedrk nsaxs vkSj D;ksa \

“Index Numbers are the signs and guide posts along the business highway that indicate to the businessman

how he should drive or manage his affairs”. Explain the above statement and also point out the relative

advantages of the various averages as applied to index numbers. Which would you prefer and why ?

(3) ^^funsZ'kad lEcfUèkr pj-ewY;ksa ds ifj.kke esa gksus okys vUrjksa dh eki djus dk lkèku gSA** bl dFku dk foospu
dhft, rFkk funsZ'kkad ds izeq[k mi;ksxksa dk o.kZu dhft,A

“Index Numbers are devices for measuring differences in the magnitude of a group of related variables”.

Discuss this statement and point out the important uses of Index Numbers.

(4) funsZ'kkadkas dh mi;ksfxrk le>kb,A lkekU; rFkk thou-fuokZg funsZ'kkadksa dh jpuk esa viuk;h tkus okyh fofèk dk
o.kZu dhft,A

Explain the uses of index numbers. Describe the procedure followed in the preparation of general and cost

of living index numbers.

(5) funsZ'kkadksa dh jpuk esa

(i) vkèkkj-o"kZ dk pquko, rFkk

(i) Hkkjksa dk pquko dh leL;kvksa dk foospu dhft,A

Discuss the problems of

(i) Selection of the base, and

(ii) Selection of weights in the construction of index numbers.

(6) funsZ'kkad fdl izdkj cuk;s tkrs gSa \ thou fuokZg funsZ'kkad cukus eas vkèkkj o"kZ vkSj Hkkj ds pqukoksa ds egRo dk
o.kZu dhft,A

How are index numbers constructed ? Discuss the importance of the choice of base year and the selection

of weighting in the construction of a cost of living index number.

(7) ^^funsZ'kkad-fuekZrk ds fy, okLrfod leL;k ;g gS fd ;g Hkkjkadu dks volj ij NksM+ nsxk vFkok mls rdZ laxr
cukus dk ;Ru djsxkA** ¼feV~pSy½ volj-Hkkjkadu rFkk rdZ-laxr Hkkjkadu esa Hksn Li"V dhft, rFkk mDr leL;k
dk gy lq>kb,A D;k fQ'kj dk vkn'kZ lw=k rdZ-laxr Hkkjkadu izLrqr djrk gS, foospu dhft,A

The real problem for the maker of index numbers is whether he shall leave weighting to chance or seek to

rationalist it.” (Mitchell) Distinguish clearly between chance weighting and rational weighting and suggest

a solution of the above problem. Also discuss whether Fisher’s ideal formula offers a rational system of

weighting.
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(8) ^^funsZ'kkad dk vFkZ le>kb,A ,d Js"B funsZ'kkad ls fdu ijh{k.kksa dh iwfrZ dh vk'kk dh tkrh gSA funsZ'kkad esa vfHkufr
D;k gksrh gS \ ewY;-funsZ'kkadksa dh jpuk esa fdu leL;kvksa dk lekos'k gksrk gS \ ,sls funsZ'kkad esa vkèkkj o"kZ ds egRo
dks Li"V :i ls le>kb,A

Explain “Index Number”. What tests is a good index number expected to satisfy ? What is bias in an index

number ? What problems are involved in the construction of an index number of prices ? Point out clearly

the importance of base year in such as index.

(9) funsZ'kkad dh ifjHkk"kk nhft,A funsZ'kkad cukus dh fLFkj Jà[kyk vkèkkj fofèk;ksa dh rqyuk dhft, vkSj muds xq.k -

nks"kksa dk foospu dhft,A

Define an “Index Number”. Distinguish between the Fixed Base and Chain Base Methods of constructing

Index numbers and discuss their relative merits.

(10) ^^funsZ'kkad vk£Fkd cSjksehVj gSA** bl dFku dh O;k[;k dhft, rFkk ;g Hkh crkb, fd fdlh izdkf'kr ns'kukad dk
iz;ksx djrs le; vki fdl izdkj dh lkoèkkuh cjrsaxsA

“Index Numbers are economic barometers.” Explain this statement, and mention the precautions that

should be taken in making use of any published index numbers.

(11) Li"V :i esa le>kb, %-

(a) le; mRØE;rk ijh{k.k rFkk

(b) rÙo mRØE;rk ijh{k.k

izn£'kr dhft, fd fQ'kj dk vkn'kZ lw=k bu nksuksa ijh{k.kksa dk iwjk djrk gSA pw¡fd funsZ'kkad jpuk ds vU; lw=kksa
}kjk bu ijh{k.kksa dks iwjk ugha fd;k tkrk gS, vr% mUgsa vLohdkj fd;k tkuk pkfg,A

Explain Clearly :-

(a) Time Reversa Test, and

(b) Factor Reversal Test

Demonstrate how Fisher’s Ideal Index Formula satisfies both these tests. Should other formulae for com-

puting index number be rejected because they do not satisfy these tests.

(12) fuEu leadksa ls 1995 ij vkèkkfjr Jà[kyk lwpdkad Kkr dhft,A

o"kZ (Year) : 1995 1996 1997 1998 1999 2000 2001

mRiknu % 20 22 25 28 30 36 40

¼'000 fDoaVy esa½

[Production (In '000 Quintals)

(13) fuEufyf[kr vkadM+ksa ls 1993 dks vkèkkj ekudj funsZ'kkadksa dks Kkr dhft, %-

From the following data, construct Index Number by taking 1993 as base year :

o"kZ (Year) : 1993 1994 1995 1996 1997 1998 1999 2000

ewY; ¼#.½ % 67 90 91 92 87 88 89 90

Price (Rs.) : 134.3 135.8 137.3 129.8 131.3 132.2 133.3 134.4
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(14) fuEu leadksa ls 1980 dks vkèkkj o"kZ ekudj 1984 ds fy, lkewfgd fofèk }kjk lwpdkad dh jpuk dhft,A

From the following data construct an Index Number or 1984 taking 1980 as base year by using aggregate

method.

Commodity : A B C D E F

Price in (1980) : 110 125 415 180 100 70

Prices in (1984) : 115 140 505 198 95 83

(15) fuEu oLrqvksa ds vkSlr ewY;ksa ls 1972 ls Jà[kykc) Ja[kyk lwpdkad Kkr dhft, %

Calculate the chain base Index Numbers chained to 1972 from the average price of following commodities:

Commodities ¼oLrq,¡½ 1972 1973 1974 1975 1976

Wheat ¼xsgw¡½ 4 6 8 10 12

Rice ¼pkoy½ 16 20 24 30 36

Sugar ¼phuh½ 8 10 16 20 24

[Ans. 100, 133.33, 183.7, 229,63, 275.56]

(16) fuEu leadksa ls fn, x, lw=kksa dk iz;ksx djds lwpdkad Kkr dhft, %-

¼v½ yslfi;j lw=k ¼c½ iklps lw=k

¼l½ fQ'kj dk vkn'kZ lw=k ¼x½ ek'kZy ,toFkZ dk lw=k

Compute Index numbers from the following data using :-

(a) Laspeyre’s formula, (b) Paasche’s formula,

(c) Fisher’s Ideal Index Formula (d) Marshall Edgeworth Formula

Commodities Base Year ¼vkèkkj o"kZ½ Current Year ¼orZeku o"kZ½

 ¼oLrq,¡½ Quantity Price Quantity Price

¼ek=kk½ ¼dher½ ¼ek=kk½ ¼dher½

A 5 100 6 150

B 4 80 5 100

C 2.5 60 5 72

D 12 30 9 33

[Ans. 129.8, 131.02, 130.45, 130.41]

(17) deZpkfj;ksa dh ekfld etnwjh 1991 ls 1997 rd fuEu rkfydk esa nh x;h gSA okLrfod etnwjh dk lwpdkad Kkr
dhft, %-
From the following table showing montly wages of workers from 1991 to 1997 construct the real wages

index numbers :-

o"kZ (Year) : 1991 1992 1993 1994 1995 1996 1997

etnwjh (Wage) : 800 819 825 876 920 938 924

dher funsZ'kkad % 100 105 110 120 125 140 140

(Price Index No.)

[Ans. 100, 97.5, 93.5, 91.25, 92, 83.75, 82.5]
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(18) ,d vkSlr Hkkjrh; etwnj ds ikfjokfjd ctV ls lEcfUèkr lewg funsZ'kkad rFkk muds Hkkj fuEu lkj.kh esa n'kkZ;s
x;s gSaA Hkkfjr funsZ'kkad fudkfy, %-

The following table gives group index number and their weights relating to family budget of an average

Indian labour. Prepare weighted index number :-

oxZ (Groups) funsZ'kkad (Index No.) Hkkj (Weight)

[kk| inkFkZ (Food) 350 48

b±èku ,oa jks'kuh (Fuel and Lighting) 220 10

diM+k (Clothing) 230 8

fdjk;k (Rent) 160 12

fofoèk (Miscellaneous) 190 22

[Ans. 269.4]

(19) uhps fn;s gq, vkadM+ksa ls fQ'kj vkn'kZ funsZ'kkad ifjdfyr dhft, rFkk le; mRØkE;rk vkSj rÙo mRØkE;rk
ijh{k.kksa dk lR;kiu dhft, %-

Calculate Fisher’s ideal index number from the data given below and verify Time Reversal and Factor

Reversal Tests :-

oLrq vkèkkj o"kZ (Base Year) pkyw o"kZ (Current Year)

(Commodity) ewY; ek=kk ewY; ek=kk
(Value) (Quantity) (Value) (Quantity)

A 300 50 495 9

B 200 100 375 3

C 240 60 390 6

D 500 50 350 14

[Ans. P01 = 146, P10 = 68.1, Q01 = 88.4, V01 = 129.8]

(20) fuEu vkadM+ksa ls 2001 o"kZ ds fy, fuEu fofèk;ksa dks viukrs gq, thou-fuokZg-O;; funsZ'kkad Kkr dhft, %-

(i) lewg O;; fofèk

(ii) ikfjokfjd ctV fofèk

Construct cost of Living Index Number from the following data for 2001 using :-

(i) Aggregative Expenditure Method

(ii) Family Budget Method.

Article Quantity Unit Price in Rs. Price in Rs.

consumed 2001 2001

Wheat 12 mds. per md. 18 27

Pulses 1 md. ” ” 25 30

Ghee 0.5 md. ” ” 150 200

Fuel 15 md. ” ” 3 3.50

House — — 15 20

Misc. — — 0.50 0.75

[Ans. Index No. 140]
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(21) fuEu fLFkj vkèkkj-lwpdkadksa dks Jà[kyk vkèkkj lwpdkadksa esa ifjo£rr dhft, % -

Convert into Chain Base Index No. from Fixed Base Index Number.

Years : 1980 1981 1982 1983 1984

Fixed Base Indices : 100 98 102 140 190

[Ans. 100, 98, 104.08, 137,25, 135.71]

(22) uhps fn, x, Jà[kyk vkèkkj lwpdkadksa ls fLFkj vkèkkj lwpdkad cukb, % -

From the chain base index number given below, prepare fixed base index numbers :-

Years : 1992 1993 1994 1995 1996 1997

Index : 92 102 104 98 103 101

[Ans. 92, 03.84, 97.59, 95.64, 98.51, 99.50]

(23) fuEufyf[kr ewY; lawpdkad fn, gq, gSa ¼vkèkkj o"kZ = 1980½ vkèkkj o"kZ 1980 ls 1990 ls ifjo£rr djksA

The following are the index number of price (base 1980)

Year 1980 1981 1982 1983 1984 1985 1986 1987

Index 100 107 108 95 115 130 125 165

Year 1988 1989 1990 1991 1992 1993 1994 1995

Index 199 220 240 225 265 268 258 290

Shift the base from 1980 to 1990

[Ans. 41.6, 44.5, 45, 39.5, 47.9, 54.1, 52.08, 68.7, 82.9, 91.6, 100, 93.7, 110.4, 111.6, 107.5, 120.8]

(24) fuEu vkadM+ksa ls thou-fuokZg-O;; funsZ'kkad Kkr dhft, %-

Construct the cost of Living Index Number from the data given below :-

lewg (Group) funs'kkad (Index) O;; (Expenditure)

Food 550 46%

Clothing 215 10%

Fuel and Lighting 220 7%

House Rent 150 12%

Miscellaneous 275 25%

[Ans. Cost of Living Index No. = 376.65]

(25) fuEu vkadM+ks ls thou-fuokZg-O;; funsZ'kkad Kkr dhft, %-

Construct the cost of Living Index from the following data :-

Group Weights Group Indices

Food 47 247

Fuel and Lighting 7 293

Clothing 8 289

House Rent 13 100

Miscellaneous 14 236

[Ans. Index No. = 231.19]

qq
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vè;k; - 12

dky-Jsf.k;ksa dk fo'ys"k.k (Analysis of Time Series)

vFkZ-O;oLFkk xfr'khy (Dynamic) gksrh gS, fLFkj ugha, rFkk xfr'khyrk dk lEcUèk le;-?kVd (Time Factor) ls gksrk

gSA vk£Fkd fo'ys"k.k Øec) xfr (Chronological Movement) ,d vkèkkjHkwr fopkj gksrk gSA mRiknu, jk"Vªh; vk;,

fcØh vkfn vusd vk£Fkd rF;ksa dk ge xfre; fp=k ysuk pkgrs gSa, fLFkj fp=k ughaA le; ds vkèkkj ij voyksdukas

(Observations) dh Js.kh ^dky Js.kh* (Time Series) dgykrh gSA la[;kRed rF; ftudk ladyu le;kUrj ls fd;k

tkrk gS dky Js.kh dk :i ys ysrs gSaA ^,d dky Js.kh dks fdlh vk£Fkd pj vFkok fefJr pjksa, ftudk lEcUèk fofHkUu

le;kfofèk;ksa ls gksrk gS, ds voyksduksa ds ladyu ds :i eas ifjHkkf"kr fd;k tk ldrk gSA** izks. dSus rFkk dhfiax ds

vuqlkj, le; ij vkèkkfjr lead-lewg dky-Js.kh dgykrs gSaA** ouZj fg'kZ ds 'kCnksa eas, ^^le; ds Øfed fcUnqvksa ds

rRloknh mlh pj ds ewY;ksa dk O;ofLFkr vuqØe gh dky Js.kh dgykrk gSA** flfly lh. es;lZ fy[krs gSa, ^^dky Js.kh

dks ,d pj ds le;kofèkuqlkj iquo£rr ekiksa ds Øe ds :i esa ifjHkkf"kr fd;k tk ldrk gSA** ih. th. ewj ds vuqlkj,

ewY;ksa dh ,d le;kofèk dh Js.kh, ,d dky-Js.kh dgykrh gSA** vr% le; ds Øekxr fcUnqvksa ds vuqlkj fdlh pj ds

Øec) ewY;ksa dks dky-Js.kh dgrs gSaA

vk£Fkd ,oa O;kikfjd {ks=kksa esa leadksa ds O;kogkfjd mi;ksx dh fn'kk esa ,d la[;k-'kkL=kh ds fy, dky-Js.kh ds fo'ys"k.k

dk fo'ks"k egÙo gSA bldk dkj.k ;g gS, fd ^^dky-Js.kh dk fo'ys"k.k djus dk ,d eq[; mís'; Hkkoh ?kVukvksa dh

xfrfofèk dk ;FkkFkZ vuqeku yxkus ds fy;s vk£Fkd rF;ksa esa gksus okys ifjorZukas dks le>uk, le>kuk ,oa ewY;kafdr

djuk gSA**

fuEu vk¡dM+ksa ls dky Js.kh dk vFkZ Li"V gksrk gS %-

Time Wheat Production of Haryana in ('000 tons)

1990 12

1991 15

1992 18

1993 16

1994 22

1995 25

1996 23

dky Js.kh fo'ys"k.k dk egÙo
(Utility of Analysis of Time Series)

dky Js.kh dk fo'ys"k.k dsoy vFkZ'kkfL=k;ksa o O;kolkf;d laLFkkvksa ds fy, gh mi;ksxh ugha vfirq ljdkj, oSKkfud
'kksèkdrkZvksa, Hkwxksy 'kkfL=k;ksa vkfn ds fy, Hkh fuEu dkj.kksa ls cgqr mi;ksxh gS %-

(1) fiNys vuqHko ls ykHk (Advantages from Previous Experience) : Hkwrdky esa gq, ifjorZuksa dh n'kk dk
vè;;u djus ls vusdksa egRoiw.kz fu"d"kZ fudkys tk ldrs gSa vkSj Hkwrdky esa gq, ifjorZuksa ds dkj.kksa dks
fo'ys"k.k }kjk tkuk tk ldrk gSA
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(2) Hkfo"; ds ckjs esa vuqeku (Prediction for Future) : bu Jsf.k;ksa ds vè;u ls Hkfo"; esa vk¡dM+ksa eas gksus okys
ifjorZuksa ds ckjs esa vuqeku yxk;k tk ldrk gSA mnkgj.kkFkZ — Hkfo"; dh fcØh ds vkèkkj ij mRiknu uhfr esa
mi;ksxh ifjorZu fd, tk ldrs gSa o lEHkkfor gkfu;ksa ls cpk tk ldrk gSA

(3) okLrfod vk¡dM+ksa dk ewY;kadu (Evaluation of Actual Data) : okLrfod vk¡dM+ksa dk dky Js.kh fo'ys"k.k ls
izkIr vuqekfur vk¡dM+ksa ls rqyukREd vè;;u dj ldrs gSa vkSj okLrfod o vuqekfud vk¡dM+ksa ds vUrj ds
fofHkUu dkj.kksa dks tkuk tk ldrk gSA

(4) O;kikj pØ dk vuqeku (Prediction of Trade Cycle) : O;kikfjd pØh; mPpkouksa (Cyclical Fluctuations) dh
lgk;rk ls O;kikj esa gksus okys ifjorZu tSls — lèf) (Boom), voufr (Recession), volkn (Depression),

o iqu#RFkku (Recovery) dk irk pyrk gSA O;olk;h bl tkudkjh ls viuh fØ;kvksa dks fu;fU=kr dj ldrk
gS, ftlls lEHkkfor gkfu ls cpk tk ldsA

(5) fofHkUu dky Jsf.k;ksa dk rqyukRed vè;;u (Comparison of Various Series) : fofHkUu dky ekykvksa ds
ikjLifjd vè;;u ls vusdksa fu"d"kZ fudkys tk ldrs gSa tSls — fofHkUu ns'kksa dh èR;q -nj, tUe-nj, Ñf"k mit
nj izfr gsDVs;j, f'k{kk nj vkfn dks tkudj fofHkUu ns'kksa ds ckjs eas tkuk tk ldrk gSA

(6) lkoZHkkSfed mi;ksfxrk (Universal Utility) : bu Jsf.k;ksa dh mi;ksfxrk dsoy O;olk;h o vFkZ'kkfL=k;ksa ds fy,
gh ugha cfYd izk;% lHkh {ks=kksa esa gS, tSls — ljdkj, Ñ"kd, jktuSfrd, lkekftd laLFkk,¡, 'kksèkdrkZvksa, oSKkfudksa
ds fy, vkfnA

dky Js.kh ds la?kVd
(Components of Time Series)

dky Js.kh ij dkykUrj esa vusd dkj.kksa dk izHkko iM+rk gS, ftuds dkj.k dky Js.kh ds py-ewY; le; ifjorZu ij
cnyrs jgrs gSaA bu dkj.kksa dks dky Js.kh ds la?kVd Hkh dgrs gSaA eq[;r% bu dkj.kksa dks pkj izeq[k Hkkxkas esa ck¡Vk tk
ldrk gS, ftudk fooj.k igys Hkh fn;k tk pqdk gSA ;s pkj ?kVd bl izdkj gSa %-

(1) nh?kZdkyhu izòfÙk (Secular Trend or Trend)

(2) vYidkyhu mPpkopu (Short time Oscillations)

(i) vkrZo fopj.k (Seasonal Variation)

(ii) pØh; mPPkkopu (Cyclical Fluctuations)

(3) vfu;fer ;k nSo mPpkopu (Irregular or Random Fluctuations)

(1) nhèkZdkyhu izòfÙk (Secular Trend or Trend) dky Js.kh dh nh?kZdky esa c<+us, ?kVus vFkok fLFkj jgus dh
izòfÙk dks gh vk¡dM+ksa dh nh?kZdkyhu izòfÙk dgrs gSaA dkykUrj esa vk¡dM+ksa esa fofHkUu mrkj -p<+ko gksrs jgrs gSa,
fdUrq nh?kZdky esa ;g ifjorZu izk;% ,d fuf'pr fn'kk esa ysrs gSaA tSls - tula[;k esa òf) dk Øe ik;k tkrk
gSA blh izdkj ewY; òf) , O;kikfj;ksa dh fcØh o mRiknu esa Hkh fiNys o"kks± es c<+us dh gh izòfÙk ik;h tkrh gSA
izk;% pyksa esa òf) dh gh izòfÙk gksrh gS fdUrq dqN py ikfjokfjd vk; esa òf) gksus ij Hkh fLFkj izòfÙk dks gh
gksrs gSa, tSls — ifjokj esa ued dk iz;ksxA blh izdkj dqN pyksa esa ?kVus dh izòfÙk Hkh ik;h tkrh gS , tSls —

èR;q nj fiNys nks n'kdksa eas ?kVh gSA blh izdkj fiNys n'kdksa esa cSyksa }kjk Ñf"k dh izòfÙk ?kVh gSA

nh?kZdky eas vk¡dM+ksa dh izòfÙk esa ifjorZu gksus ds vusdksa dkj.k gSa , ftuesa tula[;k dk yxkrkj c<+uk, mRiknu
eas rduhd lqèkkj, izkÑfrd lkèkuksa dk vfèkdre mi;ksx, O;kolkf;d laxBu esa lqèkkj, Lopkfyr e'khuksa dk
mRiknu djus eas iz;ksx, mRiknu izkFkfedrkvksa esa ljdkjh gLr{ksi izeq[k gSaA nh?kZdky esa c<+us dh izòfÙk ls ;g
vfHkizk; dnkfi ugha gS fd vk¡dM+s lnSo gh c<+saxs cfYd vk¡dM+s fdlh o"kZ c<+sxs o fdlh o"kZ ?kVsaxs, fdUrq ;g ?kVus-
c<+us dh izòfÙk lkekU; :i ls c<+us dh vksj vxzlj gksxhA
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nh?kZdkyhu izòfÙk ;k miufr dk vè;;u nks izdkj ls fd;k tk ldrk gS %

(1) js[kh; izòfÙk (Linear Trend)

(2) vjs[kh; izòfÙk (Non-linear Trend)

tc nh?kZdky esa dky Js.kh ewY;ksa ds c<+us ;k ?kVus dh nj fuf'pr gksrh gS rks bls js[kh; izòfÙk (Linear Trend or

Straight Trend) dgrs gSaA bls fuEu lehdj.k }kjk O;Dr djrs gSa %-

Y
t

= a + bX

where, Yt = trend value of a variable

‘a’ and ‘b’ are constants

‘a’ is the intercept of Y and

‘b’ is the slope of the line

ftu ifjfLFkfr;ksa esa dky Js.kh ds ewY;ksa ds c<+us vFkok ?kVus dh nj vleku gksrh gS, ,slh n'kk dks vjs[kh; izòfÙk
(Non-linear Trend) dgrs gSaA bls fuEu lehdj.k }kjk O;Dr djrs gSa %-

Yt = a + bX + cX2

nh?kZdkyhu izòfÙk vè;;u djus ls leadksa dh Hkwrdkyhu izòfÙk dk irk pyrk gSA blds }kjk Hkfo"; ds leadkas dk
vuqeku yxk;k tk ldrk gSA ge fofHkUu LFkkuksa dh dky Jsf.k;ksa dk rqyukRed vè;;u dj ldrs gSaA blh izdkj ge
fofHkUu le; dh nks ;k blls vfèkd dky Jsf.k;ksa dk Hkh rqyukRed vè;;u dj ldrs gSaA dky Js.kh ls ;fn
nh?kZdkyhu miufr dks gVk fn;k tk; rks ge y?kq dkyhu ifjorZuksa dk Hkh vè;;u dj ldrs gSaA

(2) vYidkyhu ifjorZu (Short Term Fluctuations) : vYidkyhu ifjorZu fu;fer vFkok vfu;fer gks ldrs gSaaA

fu;fer vFkok lkef;d ifjorZu (Regular or Periodic Movements) : vusd vk£Fkd rF;ksa esa izkÑfrd vFkok
jhfr-fjoktksa ls lEcUèk ds dkj.k fu;fer ifjorZu gksrs jgrs gSaA lkef;d ifjorZu esa fuf'pr le;kofèk ds i'pkr
ifjorZuksa dh iqujkòfÙk gksrh gSA lkef;d ifjorZu nks izdkj ds gksrs gSa % -

(i) vkrZo ifjorZu (Seasonal Changes) : bl izdkj ds ifjoruksa dk lEcUèk ekSle esa ifjorZu ls gksrk gSA
vusd vk£Fkd dky Jsf.k;ksa esa bl izdkj ds ifjorZu ik;s tkrs gSaA lkIrkfgd, ekfld vFkok =kSekfld
le;lkUrj ls ladfyr leadksa eas vkrZo ifjorZu Li"V gks tkrs gSaA vkrZo-ifjorZuksa dh ek=kk esa Hkys gh
ifjorZu gks tk;s, ijUrq ifjorZuksa dk le; fuf'pr gksrk gSA ok£"kd lead ekykvksa eas vkrZo ifjorZu
ǹf"Vxkspj ugha gksrs gSaA

,sls ifjorZu 12 eghuksa ds vUnj gksrs gSa vkSj ;g Øe fuf'pr :i ls pyrk gSA izk;% izR;sd izdkj ds
O;olk;ksa ij bu ifjorZuksa dk vlj de o vfèkd gksrk gS vkSj ;g vlj lekU; gSA ;gk¡ ekSleh ifjorZuksa
dk vfHkizk; 'kkfCnd :i esa dsoy ekSle rcnhyh ds dkj.k gq, ifjorZuksa ls gh ugha gS, cfYd vkSj lHkh
izdkj ds ifjorZu tks izfro"kZ ,d fo'ks"k le; ij gksrs gSa vkSj mudh iqujkòfÙk izfr o"kZ gksrh gSA vr% ekSleh
ifjorZu — lnhZ, xehZ, o"kkZ, olUr vkfn ds gksus ij gekjs [kku-iku o igukos eas ifjorZu gksrk gSA
mnkgj.kkFkZ — x£e;ksa esa euq"; 'khry is; vfèkd ilUn djrs gSa fdUrq l£n;ksa esa xeZ is; tSls — pk;, dkQh
vkfn dh ek¡x vfèkd gksrh gSA blh izdkj x£e;ksa esa ifguus okys o lfnZ;ksa eas iguus okys diM+ksa esa vUrj
gksrk gS vr% diM+ksa dh ek¡x ekSle ds ifjorZu ls cnyrh jgrh gSA

oLrqvksa dh ek¡x esa ifjorZu gekjs R;kSgkj, jhfrfjokt, LoHkko, vknrkas, QS'ku ijEijk vkfn ds dkj.k Hkh gksrk
gSA mnkgj.kkFkZ — R;ksgkjksa ds volj ij feBkbZ dh ek¡x c<+ tkrh gSA fookg ds voljksa ij diM+ks, QuhZpj,

tsojksa vkfn dh ek¡x vfèkd gksrh gSA blh izdkj ge viuh ekfld vk; dk vfèkdre [kpkZ ekl ds izFke
lIrkg esa gh djrs gSa vr% nqdkunkjksa dh fcØh ekl ds izFke lIrkg eas gh vfèkd gksrh gSA

mijksDr lHkh izdkj ds ifjorZu izfro"kZ fu;fer :i ls gksrs gSa vr% budk iwokZuqeku djuk vklku gS
mnkgj.kkFkZ — o"kkZ _rq vkus ls iwoZ nqdkunkj Nrjh dh fcØh dk iwokZuqeku ysrs gSaA blh izdkj jk[kh dk
R;kSgkj vkus ls iwoZ dh nqdkunkj jkf[k;ksa dh ek¡x dk iwokZuqeku yxk ysrs gSaA ;g vuqeku fiNys o"kks± ds
vk¡dM+ksa ds vè;;u o fo'ys"k.k ls yxk;k tk ldrk gSA
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dky Js.kh ds fo'ys"k.k esa ekSleh ifjorZu ds eki dk egÙoiw.kZ LFkku gSA iwoZ fu;ksftr ;kstuk cukrs le;
O;olk;h bu ifjorZukas dks vfèkd egRo nsrs gSa, ftlls fd mRiknu jgfr;k, foKkiu vkfn dh ykxr dks
fu;fU=kr j[kk tk ldsA ekSleh ek¡x dh iw£r ds fy, O;olk;h y?kq dkyhu _.k dh O;oLFkk igys ls gh
dj ldrs gSa, tSls — diM+s dk O;kikjh lnhZ 'kq# gksus ls igys gh Åuh oL=kksa dh O;oLFkk djus ds fy,
_.k dh O;oLFkk djrk gSA

(ii) pØh; ifjorZu (Cyclical Changes) : vk£Fkd fØ;kvksa ds Lrj esa Øekuqlkj mrkj-p<+ko dks vFkZ'kkL=kh
}kjk ^^O;kikfjd pØ** dh laKk nh tkrh gSA vk£Fkd fØ;kvksa ds mrkj-p<+ko dh pkj Øekuqlkj voLFkk,¡
gksrh gSa — vfHkòf) (Inflation), gzkl (Recession), volkn (Depression) rFkk iqu#RFkku (Recovery)A
izR;sd O;kikfjd pØ esa ;s voLFkk,¡ ik;h tkrh gSaA mrkj-p<+ko dh ek=kk rFkk O;kikfjd pØ dh vofèk eas
Hkys gh fu;ferrk u gks ijUrq vk£Fkd fØ;kvksa ls lEcfUèkr Jsf.k;ksa esa vkB ;k ukS o"kks± ds O;kikfjd pØ
lkekU;r% ik;s tkrs gSaA yxHkx 3 o"kZ dh vofèk ds y?kq O;kikfjd pØ Hkh ik;s tk ldrs gSaA

mijksDr fp=k esa fofHkUu fLFkfr;ksa dks n'kkZ;k x;k gSA izFke voLFkk eas O;kolkf;d fØ;k,¡ tSls — mRiknu,

ewY;, òf) , jkstxkj vkfn lef) dh vksj vxzflr gksrs gSa vr% lèf) fpUg ik, tkrs gSaA fdUrq f}rh;
voLFkk esa mijksDr O;kolkf;d fØ;kvksa esa voufr ikbZ tkrh gSA tc ljdkj eqnzk LQhfr dks fu;fU=kr djus
dh dksf'k'k djrh gS rks ewY;ksa esa deh vkus yxrh gSaA fdUrq ,slk djus ij mRiknd mRiknu de dj nsrs
gSaA vr% jkstxkj ds volj izHkkfor gksrs gSaA bu lHkh dkj.kksa ls voufr (Disinflation or Recession) dh
fLFkfr mRiUu gksrh gSA ;fn ;g fu;U=k.k lkekU; fLFkfr (Normal Position) ls uhps pyk tkrk gS rks
volkn (Depression) dh fLFkfr mRiUu gks tkrh gSA ,slh fLFkfr ls fucVus ds fy, ljdkj cSad nj esa deh
djrh gS o vU; dne mBkrh gS, lkekU; fLFkfr eas u vkdj iqu% lkekU; fLFkfr ls c<+ tkrs gSa rks iqu% rsth
vk tkrh gS vFkkZr~ lèf) dh fLFkfr mRiUu gksus yxrh gSA ;g O;kikj pØ fujUrj blh Øe ls pyrk jgrk
gSA lkekU;r% ;g pØ 3 o"kZ ls 8 o"kks± esa iwjk gks tkrk gS fdUrq ;g vfuok;Z ugha fd O;kikj pØ dh pkjksa
fLFkfr;k¡ cjkcj le; ysaA ;g vofèk ljdkj dh fu;U=k.k uhfr ij fuHkZj djrh gSA

O;kikfjd izfØ;k dks fLFkj cuk, j[kus ds fy, uhfr fuèkkZj.k eas pØh; mPpkopu dks le>uk vfuok;Z gS
rkfd lè) o volkn dh ifjfLFkfr;ksa ls nwj jgk tk lds D;kasfd ns'k dh vk£Fkd izxfr ds fy, nksuksa gh
fLFkfr;k¡ izfrdwy gSa, fo'ks"kdj volkn fLFkfrA pØh; mPpkopu dh bruh egÙkk gksrs gq, Hkh bldks ekiuk
cgqr dfBu gS D;ksafd O;kikj pØ ds fofHkUu rÙoksa esa ifjorZu dh u rks vofèk vkSj u gh ek=kk leku gksrh
gSA izk;% pØh; mPPkkopu vfu;fer ifjorZuksa (Irregular Variations) ds lkFk-lkFk gksrk gS, vr% nksuksa
izdkj ds ifjorZuksa dks vyx-vyx ekiuk vlEHko Hkh gks tkrk gSA

(3) vfu;fer ifjorZu (Irregular Variations) vfu;fer vFkok HkzekRd (Erratic) vFkok nSo (Random) ifjorZu
nks izdkj ds gksrs gSa — iw.kZr% nSo ifjorZu, buls Js.kh esa dHkh ,d vksj rks dHkh nwljh vksj ifjroZu dsoy volj
(Chance) ds dkj.k gh gksrs gSaA nwljs, ,sls ifjorZu tks le;-le; ij fo'ks"k ifjfLFkfr;ksa ds dkj.k gksrs gSa rFkk
ftUgsa ìFkd fd;k tk ldrk gSA ,sls ifjorZu gM+rky , jktuSfrd gypy, ;q) vkfn ?kVukvksa ds dkj.k gksrs gSa
vr% bUgas ?kVukRed ifjorZu (Episodic Movement) Hkh dgrs gSaA

vYidkyhu ifjorZuksa ds fo'ys"k.k esa izòfÙk ewY;ksa dks ekSfyd leadksa ls ìFkd fd;k tkrk gSA ,d dky Js.kh ds
in ewY;ksa esa ls izòfÙk -ewY;ksa dks ?kVkdj vYidkyhu ifjorZu Kkr fd;s tk ldrs gSaA
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dky Js.kh fun'kZ

(Time Series Models)

dky Js.kh ds la?kVdksa ds vè;;u ls ;g Li"V gS fd dky Js.kh ds ewy laed tks dky Js.kh eas (Y) ds uke ls tkus
tkrs gSa, izòfÙk (Trend or T), pØh; mPpkopu (Cyclical Variation or C), ekSleh ifjorZu (Seasonal Variations or

S) rFkk vfu;fer ifjorZu (Irregular Variaton or I) }kjk lkewfgd :i ls izHkkfor gksrs gSaA bl izdkj ge dg ldrs
gSa fd Y dk ewY; bu la?kVdksa (T, C, S and I) dk feJ.k gSA

dky ekyk ds bu la?kVdksa dks vyx-vyx O;Dr dj mudk xgu vè;;u gh dky-ekyk dk fo'ys"k.k (Analysis of

Time Series) dgykrk gSA vr% fdlh ,d ?kVd dk vè;;u djuk gks rks lEiw.kZ lead ls vU; rhu ?kVdksa dks ìFkd
djuk gksxkA mnkgj.k Lo:i izòfÙk (Trend or T) Kkr djus ds fy, dqy lead (Y) esa ls pØh; mPpkopu (C), ekSleh
ifjorZu (S) o vfu;fer ifjorZu (I) dks ìFkd djuk gksxkA

bl izdkj geas dky Js.kh ds la?kVdksa dks fo'ys"k.k djuk gksxkA izk;% fo'ys"k.k izfØ;k esa nks jhfr;ksa dk iz;ksx fd;k tkrk
gSA

(1) ;ksxkRed fun'kZ (Additive Model) : ;ksxkRed fun'kZ ds vuqlkj dky ekyk ds fdlh Hkh o"kZ dk ewY; mlds
pkjksa la?kVdkas vFkkZr~ nh?kZdkyhu izòfÙk , pØh; mPpkopu, ekSleh ifjorZu o vfu;fer ifjorZu ds ;ksx ds cjkcj
gksxkA bls fuEu lw=k ds :i eas Hkh O;Dr fd;k tk ldrk gS %-

lw=k

Y = T + S + C + I

where, Y = Value of Original Time Series

T = Trend Value

S = Seasonal Variation

C = Cyclical Variation

I = Irregular Variation

;ksxkRed fun'kZ ds vUrxZr dky Js.kh ds pkjksa ?kVdksa dks bdkbZ ds :i eas O;Dr djrs gSaA mnkgj.kr;k bdkbZ
— #i;s, Vu, fdyks bR;kfn ds :i esa O;Dr dh tk ldrh gSA bl fl)kUr ds vuqlkj fdlh Hkh fo'ks"k ?kVd
dk Kkr djus ds fy, dqy ewY; esa ls ckdh rhuks ?kVdksa dks ?kVkuk gksxkA fuEu lehdj.k ls bl rF; dh iqf"V
dh tk ldrh gS %-

Y = T + S C + I

\ T = Y – (S + C + I)

or S = T – (T + C + I)

or C = Y – (T + S + I)

or I = Y – (T + S + C)
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(2) xq.kd fun'kZ (Mulplicative Mode) : dky Js.kh fo'ys"k.k ds 'kkL=kh; er ds vuqlkj dky ekyk ds fdlh Hkh
o"kZ dk ewY; mlds pkjksa la?kVdksa vFkkZr~ nh?kZdkyhu izòfÙk , pØh; mPpkopy, ekSleh ifjorZu o vfu;fer
ifjorZu ds xq.kd ds cjkcj gksrk gSA lw=k ds :i esa %-

Y = T × S × C × I

where, Y = Value of Original Time Series

T = Trend Value

S = Seasonal Variation

C = Cyclical Variation

I = Irregular Variation

mijksDr lw=k ds nh?kZdkyhu izòfÙk (T) dks nh gqb bdkbZ ds :i esa gh O;Dr djrs gSa fdUrq ekSleh ifjorZu (S)

pØh; mPpkopu (C) o vfu;fer ifjorZu (I) dks vuqikr (Ratios) esa O;Dr djrs gSaA

xq.kd fun'kZ ds vUrxZr fdlh fo'ks"k ?kVd dks fudkyus ds fy, dqy ewY; (Y) dks ckfd ?kVdkas ls foHkkftr djuk
gksxkA bls fuEu lw=k ls O;Dr dj ldrs gSa %-

Y = T × S × C × I

T =
Y

S C Iï ï

S =
Y

T C Iï ï

C =
Y

S C Iï ï

As

\ S × C × I =
Y

T

izk;% dky Js.kh fo'ys"k.k esa xq.kd, fun'kZ dk gh vfèkd iz;ksx fd;k tkrk gSA

nh?kZdkyhu izòfÙk vFkok miufr
(Secular Trend)

nh?kZdkyhu izòfÙk (Secular Trend) ls vk'; dky-Js.kh ds lkekU; nh?kZdkyhu ifjorZuksa ls gSA ;g Js.kh dh vkèkkjHkwr
izòfÙk gksrh gSA ouZj tsM. fg'pZ (Werner Z. Hirsh) ds vuqlkj, ̂ ^izòfÙk , ftls dHkh-dHkh nh?kZdkyhu izòfÙk Hkh dgrs gSa ,
ls gekjk vk'; ,d Js.kh esa nh?kZdkyhu esa èkhjs-èkhjs gksus okyh òf) vFkok deh ls gS tks tula[;k òf) , rduhdh Kku
,oa mRikndrk esa lqèkkj, iw¡th midj.kksa dh iwfrZ eas òf) rFkk miHkksx dh vknrksa esa ifjorZu vkfn vkèkkjHkwr 'kfDr;ksa
dks O;Dr djrh gSA** flEilu rFkk dkidk ds 'kCnksa esa, ^^izòfÙk ftls miufr vFkok nh?kZdkyhu izòfÙk Hkh dgk tkrk
gS, Js.kh dh ,d le;kofèk ds c<+us vFkok ?kVus dh vkèkkjHkwr izòfÙk gksrh gSA izòfÙk ds fopkj ds vUrxZr vYidkyhu
ifjorZu 'kkfey ugha gksrs gSa cfYd nh?kZdky eas gq, fu;fer ifjorZu 'kkfey gksrs gSaA**

dqN rF;ksa dh nh?kZdkyhu izòfÙk òf) dh vksj rFkk dqN dh gzkl dh vksj gksrh gSA mnkgj.kkFkZ , vfèkdka'k ns'kksa esa lIrkg
ds dke djus ds ?kaVksa dh izòfÙk ?kVus dh vksj rFkk tula[;k , Ñf"k rFkk m|ksxkas ds mRiknu dh izòfÙk òf) dh vksj
ik;h tkrh gSA lHkh nh?kZdkyhu ifjorZu leku xfr ls ugha gksrs gSaA izòfÙk ls vLFkk;h fopj.kksa ds ckotwn , lead-ekyk
esa ,d fuf'pr fn'kk esa Li"V :i ls nh?kZdkyhu izòfÙk ǹf"Vxkspj gksrh gSA



3 3 2        O;kolkf;d lkaf[;dh

nh?kZdkyhu izòfÙk dks bafxr djus ds fy, (1) ,d m|ksx] (2) ,d miØe, rFkk (3) lEiw.kZ vFkZ-O;oLFkk ds fy, izòfÙk
Kkr dh tk ldrh gSA izR;sd dh izòfÙk Kkr djus esa vyx -vyx lkaf[;dh; rFkk lS)kfUrd leL;k,¡ mRiUu gksrh gSaA

nh?kZdkyhu izòfÙk ds vuqeku dh jhfr;k¡

(Methods of Estimating Trend)

dky Jsf.k;ksa ds lkaf[;dh; fo'ys"k.k esa mu fofèk;ksa dk iz;ksx fd;k tkrk gS ftudk fodkl xf.kr rFkk vk£Fkd fo'ys"k.k
ds la;ksx ls gqvk gSA nh?kZdkyhu izòfÙk dk vuqeku djus dh izeq[k jhfr;k¡ fuEukafdr gSa % -

(1) Lora=k gLr oØ jhfr (Freehold Curve Method)

(2) ekè;ksa dh jhfr (Method of Averages)

¼v½ pqus x;s fcUnqvksa dh jhfr (Selected Points Method)

¼c½ v)Z-ekè; jhfr (Semi-Average Method)

¼l½ py ekè; jhfr (Moving Average Method)

(3) U;wure oxZ jhfr (Method of Least Squares)

¼v½ vadxf.krh; ljy js[kk (Arithmetic Straight Line)

¼c½ yèkqx.kdh; ljy js[kk (Logarithmic Straight Line)

¼x½ ,dsUn oØ (Parabolic Curve)

(1) Lora=k gLr oØ jhfr (Freehand Curve Method) : LorU=k gLr oØ jhfr ls nh?kZdkyhu izòfÙk dk vuqeku
yxkus ds fy, dky Js.kh ds ekSfyd leadksa (Original Data) dks fcUnqjs[kh; i=k (Graph Paper) ij izkafdr fd;k
tkrk gS( rRi'pkr~ izkafdr fcUnqvksa ds eè; ls xqtjrh gqbZ ,d ljfyr oØ (Smoothed Curve) [khaph tkrh gSA
;gh ljfyr oØ la[;k'kkL=kh ds erkuqlkj nh?kZdkyhu izòfÙk dks bafxr djrh gSA ljfyr oØ [khapus esa yphys -
iSekus (Flexible Rulers) dh lgk;rk yh tk ldrh gS vFkok fcUnqjs[kh; i=k ij ,d Mksjk QSyk dk izkafdr fcUnqvksa
}kjk izn£'kr izòfÙk ds vuqlkj mls lek;ksftr djds fQj oØ [khapk tk ldrk gSA

Illustration 1 : uhps fn;s leadksa ls Lora=k gLr-oØ fofèk }kjk miufr ewY; Kkr dhft, %-

Calculate the value of Trend by Freehand Curve Method from the data given below :-

o"kZ ykHk o"kZ ykHk

(Year) (Profit) (Year) (Profit)

(Thousands of Rs.) (Thousanda of Rs.)

1993 12 1997 16

1994 14 1998 15

1995 16 1999 18

1996 13 2000 17

Solution : Trend by Freehand Curve Method.
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Lora=k gLr-oØ fofèk ,oa nks"k (Merits and Demerits of Freehand Curve Method) :-

xq.k (Merits) : Lora=k gLr-oØ fofèk ds fuEu xq.k gSa %-

(1) ;g nh?kZdkyhu izòfÙk ;k miufr Kkr djus dh ljyre fofèk gSA

(2) oØ [khapus eas vfèkd le; ugha yxrkA

(3) bl fofèk essa xf.krh; fØ;k dk iz;ksx vko';d ugha gSA

nks"k (Demerits) : Lora=k gLr-oØ fofèk ds fuEu nks"k gSa %-

(1) blesa fuf'prrk dk xq.k ugha gksrk D;kasfd ,d gh vk¡dM+ksa ls fofHkUu oØ [khaps tk ldrs gSaA

(2) bl fofèk eas 'kq)rk dk vHkko jgrk gSA

(3) ;fn iz;ksx djus okys ds eu esa i{kikr dh Hkkouk gks rks oØ [khaprs le; mldk izHkko iM+uk LokHkkfod gSA

bu nks"kksa ds gksus ds dkj.k bl fofèk dks cgqr de iz;ksx esa yk;k tkrk gSA

¼c½ v)Z-ekè; jhfr (Semi-Average Method)

;fn ;g Li"V gksrk gS fd ,d ljy js[kk nh?kZdkyhu izòfÙk dks mfpr :i ls O;Dr dj ldsxh , rc v)Z-ekè; jhfr dk
iz;ksx fd;k tkrk gSA dky-Js.kh dks nks leku Hkkxksa esa foHkDr dj fn;k tkrk gSA ;fn Js.kh esa inksa dh la[;k fo"ke
(Odd) gksrh gS rks eè; ds in dks NksM+ fn;k tkrk gSA izFke v)Z Hkkx ds pj ewY;ksa dks tksM+dj lfEefyr inksa dh la[;k
ls Hkkx nsdj ml Hkkx dk ekè; Kkr fd;k tkrk gSA blh izdkj nwljs v)Z Hkkx ds pj ewY;kas dks tksM+dj inksa dh la[;k
ls Hkkx nsdj ekè; Kkr fd;k tkrk gSA dky-Js.kh ds ekSfyd leadkas dks fcUnqjs[kh; i=k ij izkafdr dj fy;k tkrk gSA
nksuksa v)Z-Hkkxksa ds ekè;ksa dks Hkh izR;sd Hkkx ds eè; esa izkafdr dj ysrs gSa rFkk mu nksuksa fcUnqvksa dks ljy js[kk }kjk
tksM+ fn;k tkrk gSA ;gh ljy js[kk nh?kZdkyhu izòfÙk dks O;Dr djrh gSA

;fn mfpr le>k tkrk gS vkSj ;fn lEHko gks rks dky-Js.kh dks nks ls vfèkd Hkkxksa esa Hkh foHkDr fd;k tk ldrk gSA
izR;sd Hkkx ds ekè; Kkr djds ekè; ewY;ksa dks lEcfUèkr Hkkx ds eè; esa izkafdr dj fn;k tkrk gSA izkafdr fcUnqvksa dks
ljy js[kk }kjk tksM+dj izòfÙk js[kk [khaph tkrh gSA
Illustration 2 : Determine the trend of the following by semi-average method.

Year Export (Rs. crore)

1950 9.5

1951 14.36

1952 12.5

1953 11.9 S = 88.2 ÷ 7 = 12.6 (Average)

1954 10.1

1955 14.9

1556 15.0

1957 15.7

U

V

|
|
|

W

|
|
|



3 3 4        O;kolkf;d lkaf[;dh

U

V

|
|
|

W

|
|
|

Year Export (Rs. crore)

1958 15.0

1959 14.4

1960 18.9

1961 20.8 S = 126.2 ÷ 7 = 18.6 (Average)

1962 17.8

1963 17.6

1964 20.5

Solution :

v)Z-ekè; fofèk ds xq.k ,oa nks"k (Merits and Demerits of Semi-Average Method)

xq.k (Merits) : v)Z-ekè; fofèk ds fuEu xq.k gSa %-

(1) Lora=k gLr-oØ fofèk dh rjg og fofèk Hkh ljy gSA

(2) oØ [khapus esa vfèkd le; vkSj Je ugha yxrkA

(3) ;fn bl fofèk ds iz;ksx djus okys ds eu esa i{kikr dh Hkkouk gks rks oØ [khaprs le; bldk dksbZ izHkko ugha
iM+rkA

(4) bl fofèk ds vUrxZr fcUnqvkas dks ljfyr djus dk ,d fuf'pr ,oa Li"V vkèkkj gksrk gSA

nks"k (Demerits) : v)Z-ekè; fofèk ds fuEu nks"k gSa %-

(1) pje ewY;ksa (Extreme Values) dh mifLFkfr ds dkj.k ;fn lekUrj ekè; Js.kh dk mfpr izfrfufèkRo ugha djrk
rks bl fofèk }kjk izLrqr dh xbZ izòfÙk Hkh okLrfod ugha gksxhA

(2) ;g fofèk rHkh iz;ksx esa ykbZ tk ldrh gS tc vk¡dM+ksa dh vkòfÙk yxHkx lhèkh js[kk dh gksA

Illustration 3 : Draw a trend line by the method of semi-averages for the following data. Also predit sales

for (1999).

fuEu leadksa ls vèkZ-ekè; jhfr }kjk nh?kZdkyhu izòfÙk Kkr dhft,A 1999 dh fcØh dk vuqeku Hkh yxkb,A

Years : 1992 1993 1994 1995 1996 1997 1998

Sales (in Lakh Rs.) : 21 25 23 30 37 32 36
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Solution :

X Sales Semi-Totals Semi-Average

Years

1992 21

1993 25 69

1994 23

1995 30 X (ignored)

1996 37

1997 32 105

1998 36

The trend value of 1994 is 41 approx.

1999 dh nh?kZdkyhu izòfÙk dk vuqeku yxkus ds fy, y
t
 js[kk dk c<k,axs o 1999 ls bl js[kk dk yEc (^) MkysaxsA tgk¡

Hkh ;g yEc y
t
 dks dkVsxk ml LFkku ij y-axis }kjk izkIr ewY; dh 1999 dh vuqekfur fcØh gksxhA

xf.krh; fofèk }kjk Hkh miufr ewY; Kkr fd;k tk ldrk gSA

Annual Change =
35 23

1997 1993

ï

ï
 = 

12

4
 = 3

Semi Average value of 1997 = 35 (Given)

Trend Value of 1998 = 35 + 3 = 38

Trend Value of 1999 = 38 + 3 = 41

py-ekè; fofèk (The Moving Average Method) : O;ogkj esa, nh?kZdkyhu izòfÙk Kkr djus ds fy, py -ekè; fofèk
dks vfèkd iz;ksx esa yk;k tkrk gSA ;g fofèk mPpkopuksa dks ,d cM+h lhek rd de djus dh vklku fofèk gSA py-

fofèk dh x.kuk djrs le; lcls igys ,d vofèk fuf'pr dj yh tkrh gSA tSls py-ekè; dh vofèk rhu o"kZ, pkj o"kZ,
N% o"kZ, lkr o"kZ bR;kfnA eku yhft, py-ekè; dh vofèk rhu o"kZ gS rks lcls igys Js.kh ds igys rhu o"kks± ds ewY;ksa
dks tksM+dj mudk ekè; Kkr dhft, vkSj bl ekè; dks nwljs o"kZ ds le{k fy[k fn;k tk,xk ¼D;ksafd igys rhu o"kks±
dk vkSlr o"kZ nwljk o"kZ gksxk½ vc vxyk ekè; ewY; Kkr djus ds fy, o"kZ ds ewY;ksa dks NksM+dj vxys pkSFks o"kZ ds
ewY; dks tksM+dj ekè; ewY; Kkr fd;k tkrk gS vkSj bl ekè;-ewY; dks rhljs o"kZ ds le{k j[kk tk,xk ¼D;ksafd nwljs,
rhljs ,oa pkSFks o"kZ dk ekè; o"kZ rhljk o"kZ gksxk½ bl izdkj vxys o"kks± ds ekè; ewY; izkIr fd, tk ldrs gSaA

21 25 23

3

69

3
23

ï ï
ï ï

37 32 36

3

105

3
35

ï ï
ï ï
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py ekè; Kkr djus ds fy, fuEu lw=kksa dk iz;ksx fd;k tkrk gS %-

(i) rhu o"khZ; py-ekè; (Three-yearly Moving Averages)

x x x x x x x x x1 2 3 2 3 4 3 4 5

3 3 3

ï ï ï ï ï ï
, ,  bR;kfn

(ii) iapo"khZ; py-ekè; (Five-yearly Moving Averages)

x x x x x x x x x x x x x x x1 2 3 4 5 2 3 4 5 6 3 4 5 6 7

5 5 5

ï ï ï ï ï ï ï ï ï ï ï ï
, ,  bR;kfn

(iii) lkro"khZ; py-ekè; (Seven-yearly Moving Averages)

x x x x x x x x x x x x x x1 2 3 4 5 6 7 2 3 4 5 6 7 8

7 7

ï ï ï ï ï ï ï ï ï ï ï ï
, bR;kfn

mnkgj.k (Illustration) 4 : fuEu leadksa ls rhu o"khZ; py-ekè; Kkr dhft, %-

From the following data find out 3-yearly moving averages :-

o"kZ (Year) : 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

fcØh (Sales) : 30 25 35 20 24 25 28 26 28 32

('000 Rs.)

gy (Solution) : Three-yearly Moving Averages.

Year Sales Three-yearly Three-yearly Moving

('000 Rs.) (Moving Totals) Averages (Col. iii + 3)

(i) (ii) (iii) (iv)

1990 30 — —3

1991 25 30 + 25 + 35 = 90 30.00

1992 35 35 + 20 + 24 = 79 26.67

1993 20 35 + 20 + 24 = 79 26.33

1994 24 20 + 24 + 25 = 69 23.00

1995 25 24 + 25 + 28 = 77 25.67

1996 28 25 + 28 + 26 = 79 26.33

1997 26 28 + 26 + 28 = 82 27.33

1998 28 26 + 28 + 32 = 86 28.67

1999 32 — —

Illustration 5 : Find the 7-yearly moving averages from the following data :-

Year : 1985 1986 987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Value : 19 22 17 18 20 21 16 12 10 23 12 15 30

gy (Solution) : Seven-yearly Moving Averages.

Year Value Seven-yearly Seven-yearly Moving

Moving (Totals) Averages (Col. iii + 5)

(i) (ii) (iii) (iv)

1985 19 — —

1986 22 — —

1987 17 — —

1988 18 19 + 22 +17 +18 + 20 + 21 + 16 = 133 19.0
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1989 20 22 + 17 + 18 + 20 + 21 + 16 + 12 = 126 18.0

1990 21 17 + 18 + 20 + 21 + 16 + 12 + 10 = 114 16.3

1991 16 18 + 20 + 21 + 16 + 12 + 10 + 23 = 120 17.1

1992 12 20 + 21 + 16 + 12 + 10 + 23 + 12 = 114 16.3

1993 10 21 + 16 + 12 + 10 + 23 + 12 + 15 = 109 15.6

1994 23 16 + 12 + 10 + 23 + 12 + 15 + 30 = 118 16.9

1995 12 — —

1996 15 — —

1997 30 — —

Graph Showing Seven-Yearly Moving Average.

(2) py-ekè; vofèk le (Even) gksus ij : ;fn py-ekè; le o"kks± dk gks vFkkZr 4, 6, 8 vFkok 10 o"kks± dk gks rks
py ekè;ksa dks dfUnzr Hkh djuk iM+sxk, D;ksafd le o"kks± dk py-;ksx o py ekè; nks o"kks± ds eè; esa fy[kk tk,xkA
mnkgj.kkFkZ — 1990, 1991, 1992 o 1993 ds leadksa dk ;ksx 1191 o 1992 ds ekè; esa fy[kk tk,xk vkSj 4 o"kks±
dk ekè; Hkh 1991 o 1992 ds eè; eas gh gksxkA blh izdkj izFke lead NksM+dj vxys pkj o"kks± dk py-;ksx o
py-ekè; Hkh nks o"kks± ds eè; gh vk,xkA ,slh ifjfLFkfr le o"kks± ds py-ekè;ksa fudkyrs le; vkrh gSA vr% bu
o"kks± ds py-ekè; Kkr djus ds mijkUr bUgsa dsfUnzr djuk iM+rk gSA vFkkZr~ ;fn ge nks o"kZ dk py-ekè; fudkysa
rks leLr o"kks± ds lEeq[k nh?kZdkyhu izòfÙk Kkr dh tk ldrh gSA bl izdkj le -o"kks± ds py-ekè; esa py-ekè;ksa
dks dsfUnzr djuk vfuok;Z gks tkrk gSA tSlk fd fuEu mnkgj.k ls Li"V gSA

Illustration 6 : Calculate trend to moving average method assuming 4-yearly cycle from the following

data relating to the production of tea.

pkj o"khZ; pØ ekudj py-ekè; jhfr }kjk pk; ds mRiknu ls lEcfUèkr fuEu leadksa ls nh?kZdkyhu izòfÙk Kkr djsaA

Years Production of Years Production of

Tea (in Quintals) Tea (in Quintals)

1988 462 1995 560

1989 510 1996 580

1990 525 1997 620

1991 470 1998 645

1992 515

1993 550

1994 575
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Solution :Computation of Trendy by 4 yearly moving average.

Column I 2 3 4 5 6

Year Production 4 yearly 4 yearly Centring

moving moving Total Average

Total Average Yt

1998 462 — — —

1989 510 — — —

1967 491.75

1990 525 996.75 498.4

2020 505.0

1991 470 1020 510.0

2060 515.0

1992 515 1042.5 521.2

2110 527.5

1993 550 1077.5 538.75

2200 550.0

1994 575 1116.25 558.13

2265 566.25

1995 560 1150.0 575.0

2335 583.75

1996 580 1185.0 592

2405 601.25

1997 620 — — —

1998 645 — — —

Steps to Compute 4 yearly moving average

(1) In column number (13) compute 4 yearly moving data moving totals from data given in column number

(2) and write it in the middle of first 4 years and so on.

(2) Divide the totals obtained in column 3 by 4 to get 4 yearly moving average.

(3) Since the moving averages come in the middle of 2 years, so compute 2 yearly moving totals of data

obtained in column (4) to get the requisite total against respective years. This is called centring total.

(4) Now divide figures given in column number 5 by 2 to get the centring averages.

(5) Now plot original and computed values graphically.
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xq.k (Merits) :

(1) ;g jhfr U;wure oxZ jhfr dh rqyuk eas ljy gSA

(2) leadksa dh nh?kZdkyhu izòfÙk tkuus esa ;g fofèk vfèkd yphyk (Flexible) gS D;ksafd ;fn dky Js.kh esa dqN vkSj
o"kks± ds vk¡dM+s lfEefyr dj fy, tk,a rks nh?kZdkyhu izòfÙk dh leLr x.kuk ugha cnyrh , cfYd iqjkuh x.kuk
esa gh dqN x.kuk dh vkSj òf) gks tkrh gSA

(3) ;fn nh?kZdkyhu izòfÙk fudkyrs le; py -ekè; dk le; pØh; mPpkopu ds leku gks rks pØh; mPpkopu
dk mrkj-p<+ko Lor% gh nwj gks tkrk gSA

(4) py-ekè; dk Lo:i vk¡dM+ksa ds Lo:i ij fuHkZj gS u fd xf.krh; vkèkkj ijA

(5) ;fn nh?kZdkyhu izòfÙk esa cgqr vfu;ferrk gS rks py -ekè; jhfr }kjk izkIr fu"d"kZ vfèkd fo'oluh; gksaxsA

(6) bl jhfr ds iz;kx esa ekuo dh i{kikr Hkkouk dk dksbZ izHkko ugha iM+rkA

nks"k (Demerits or Limitations) :

(1) bl i)fr dk lcls cM+k nks"k ;g gS fd bl jhfr esa lHkh fn, gq, o"kks± dk nh?kZdkyhu ewY; izkIr ugha gksrkA py-

ekè; dh vofèk ftruh vfèkd gksxh, mrus gh vfèkd o"kks± ds pje ewY; (Extreme Values) dk eku ekywe ugha
gksxkA mnkgj.kkFkZ, 3 o"khZ; py ekè; esa ,d o"kZ izFke o ,d o"kZ vUr dh nh?kZdkyhu izòfÙk Kkr ugha gksxhA blh
izdkj 7 o"khZ; py ekè; esa izFke rhu o"kks± o vfUre rhu o"kks± dh nh?kZdkyhu izòfÙk Kkr ugha dh tk ldrhA

(2) py-ekè; vofèk dk p;u djrs le; cM+h lkoèkkuh cjrus dh vko';drk gSA

(3) bl jhfr ls Hkfo"; ds ckjs esa vuqekfur ewY; Kkr ugha fd, tk ldrsA

(4) lS)kfUrd :i ls ge ;g dg ldrs gSa fd py-ekè; o pØh; mPpkopu vofèk leku gksus ij pØh; mPpkopu
dk vlj Lor% gh lekIr gks tkrk gS fdUrq okLrfod thou esa pØh; mPPkkopu dk le; izR;sd fLFkfr esa leku
ugha gksrkA vr% fdlh Hkh vofèk dk py-ekè; pØh; mPPkkopu ds izHkko dks iw.kZ :i ls lekIr ugha dj ldrkA

(5) ;g fofèk lekUrj ekè; dh ifjlhekvksa ls izHkkfor gksrh gSA

(2) U;wure oxZ jhfr (Methods of Least Square) nh?kZdkyhu izòfÙk dks ekius dh ;g loksZÙke fofèk gSA ;g fofèk
xf.krh; gksus ds dkj.k fo'ys"k.k djus ds fy;s Hkh loksZÙke gSA ;g fofèk vk£Fkd o O;kolkf;d dky Jsf.k;ksa ij
iz;ksx dh tk ldrh gS vkSj bl izdkj Hkfo"; ds miufr ewY;ksa dks Hkh Kkr fd;k tk ldrk gSA nh?kZdkyhu miufr
ewY; (i) js[kh; (linear) o (ii) vjs[kh; (non-linear) Hkh gks ldrs gSaA

;fn nh?kZdkyhu rd dky Js.kh esa leadksa ds c<+us o ?kVus dh izòfÙk ,d fuf'pr nj ls ik;h tkrh gS rks bls
js[kh; miufr (Straight Line Trend) dgk tkrk gS vkSj bls fuEu izdkj O;Dr djrs gSa %-

Strainght Line Trend

Y
t

= a + bX

where,

Y = ‘y’ represents the trend value and is, therefore, also called as Y
t
, or computed trend value (Y

c
).

a = ‘a’ is a constant and represent value of Y variable when X = 0.

b = ‘b’ is another constant and represent slope of trend line. This discloses the change in value of ‘y’

variable when there is a unit change in X [i.e., ‘X’ changes by 1].

Generally X represents change in time period by 1 year.

mijksDr js[kk lehdj.k (Yt =a + bX) }kjk izkIr nh?kZdkyhu izòfÙk dks lokZfèkd mi;qDrrk dh js[kk Line of Best

Fit) Hkh dgrs gSaA ;g js[kk lehdj.k leadksa dh izòfÙk dks bl izdkj Li"V djrh gS fd -
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(1) Y o blls lEcfUèkr izòfÙk ewY; (Yt or Yc) ds vUrj dk ;ksx lnSo 'kwU; (Zero) gksrk gSA lw=k ds :i esa
S (Y – Yt)  = 0A

(2) blh izdkj Y o blls lEcfUèkr izòfÙk ewY;ksa ds vUrj ds oxks± dk ;ksx lnSo de ls de gksxkA lw=k ds :i ls
S (Y – Yt)

2  = 0 will be the best. blh dkj.k ls bls U;wure oxZ jhfr dgrs gSa

;fn nh?kZdky eas dky Js.kh ds leadksa esa c<+us o ?kVus dh nj vleku gS rks ,slh n'kk esa vjs[kh; miufr (Non-

linear Trend) dk iz;ksx fd;k tkrk gSA bl lehdj.k dks fuEu izdkj ls O;Dr fd;k tkrk gS %-

Yt = a + bX + cX2

blh f}rh; ?kkr ijoyf;d oØ (Second Degree Parabolic Curve) Hkh dgrs gSaA

mijksDr js[kk ekè;-ewY;ksa dks izn£'kr djrh gSA vr% bls js[kk }kjk izkIr izòfÙk fdlh vU; js[kk }kjk izkIr izòfÙk ls vPNh
gksxhA vr% bl fofèk ls izkIr Hkfo"; ds vuqekfur izòfÙk ewY; Hkh vfèkd fo'oluh; gksrs gSaA izòfÙk dk ljy (Straight)

o ijoyf;d oØ (Parabolic Curve) nksuksa gh izdkj dh gks ldrh gSaA bl vè;k; esa ge ljy js[kk dk gh o.kZu djasxsA

ljy js[kh; izòfÙk cukus dh fofèk (Procedure of Drawing Straight Line Trend) U;wure oxZ jhfr eas ljy js[kk
izòfÙk Kkr djus dk lehdj.k fuEu gS %

Yt = a + bX

bl lehdj.k ds fofHkUu ewY;ksa dks igys gh Li"V fd;k tk pqdk gSA blh lehdj.k esa ‘a’ o ‘b’ nksuksa vpj ewY;ksa
(Constant) dks Kkr djus ds fy, fuEu nks lehdj.kksa dh vko';drk gksrh gS %-

SY = aN + bSX ...(i)

SXY = aNS + bSX2 ...(ii)

izFke lehdj.k Y = a + bX ds lHkh leadksa dk ;ksx gS, tSlk fd fuEufyf[kr lehdj.kksa ls Li"V gS %-

igyh lehdj.k Y1 = a + bX1

f}rh; lehdj.k Y2 = a + bX2

r̀rh; lehdj.k Y3 = a + bX3

:

:

Yn = a + bXn

;ksx djus ij SYn = aN + bSXn

blh izdkj nwljh lehdj.k Y = a + bX dks nksuksa vksj X ls xq.kk djus ij izkIrA

izFke lehdj.k X1Y1 = aX1 + bX1
2

f}rh; lehdj.k X2Y2 = aX1 + bX2
2

r̀rh; lehdj.k X3Y3 = aX1 + bX3
2

:

:

;ksx djus ij SXY = aSX + bSX2

bu nksukas lehdj.kksa dks gy djus o gesa a o b dk eku feyrk gSA bu ekuksa dks Yt = a + bX lehdj.k esa j[kus ij X
dh fHkUu dherksa ds fy, gesa Y ds vyx-vyx ewY; feyasxsA bUgha ewY;ksa dks ge izòfÙk ewY; dgrs gSaA fuEu mnkgj.k
ls bl jhfr dk iz;ksx le>k tk ldrk gS %-
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Illustration 7 : Fit a straight line trend to the following data by the method of least squares. Also estimate

the trend value for 2000 :

Year : 1993 1994 1995 1996 1997

Profit (in lakhs of Rs.) : 45 56 78 46 75

Solution :

Year Profits Deviation Square Profits × Trend Values

(in lakhs of Rs.) from 1995 of Devs Deviation (Yc)

Y X X2 XY

1993 45 – 2 4 – 90 50

1994 56 – 1 1  56 55

1995 78 0 0 0 60

1996 46 + 1 1 46 65

1997 75 + 2 4 150 70

SY = 300 SY = 0 SX2 = 10 SXY = 50 300

The equation of the straight line trend in Yc = a + bX

Since SX = 0;        a = 
ï Y

N
,          b = 

ï

ï

XY

X2

Hence SY = 300,     N = 5,       SXY = 50, SX2 = 10

\ a =
ï Y

N
 = 

300

5
 = 60, b =

ï

ï

XY

X2  = 
50

10
 = 5

Now the trend value for the different years can be calculated in the following manner :-

Trend value for 1993 = 60 + 5 (– 2)

= 60 – 10 = 50

Trend value for 1994 = 60 + 5 (– 1)

= 60 – 5 = 55

Trend value for 1995 = 60 + 5 (0)

= 60 + 0 = 60

Trend value for 1996 = 60 + 5 (1)

= 60 + 5 = 65

Trend value for 1997 = 60 + 5 (2)

= 60 + 10 = 70

For 2000 the value of X will be 5.

\ Trend value for 2000 = 60 + 5 (5)

= 60 + 25 = 85

Trend line by the method of least square.
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Steps to solve question :-

(1) First of all write the years of data in terms of unit as 1, 2, 3 etc. in order of occurence of various years.

(2) Square the value of X written in terms of unit.

(3) Multiply ‘X’ in terms of units with corresponding values given by Y.

(4) Add Y, X, X2 and XY and put these values in two normal equations to find out the values of constants ‘a’

and ‘b’.

(5) The value of ‘b’ is called as regression coeffciennt of Y and X and is denoted with b
yx

.

(6) Put the value of X in terms of units 1, 2, 3 etc. in trend line equations Y
t
 = a + bX to determine the trend

values of various years given in the data. These computed values of Y are generally denoted with Y
t
 or Y

c

i.e. trend values of Y or computed values of Y.

(7) Now plot the values of y0 and y
t
 graphically in usual way. Take the help of false base line if necessary.

y?kq jhfr (Short Cut Method)

(i) lekUrj ekè; ls fopyu (Deviations taken from mean)

(ii) dfYir ekè; ls fopyu (Deviations taken from assumed mean)

(i) y?kq jhfr ¼lekUrj ekè; ls fopyu½ Short Cut Method (Deviation taken from mean).

(1) bl jhfr ls iz'u dks gy djrs le; leadksa ds o"kks± dk eku bdkbZ (unit) 1, 2, 3, ..... vkfn ds :i esa fy[kk

tkrk gSA rRi'pkr~ X esa fy[kh bdk;ksa dk lekUrj ekè; (X) fudkydj X dk ekè; ls fopyu (Deviation

of X from mean) Kkr djsaxsA

(2) fopyu Kkr djus ds mijkUr bu fopyuksa dk oxZ djasxs o fopyu dk Y ls xq.kk djsaxsA

(3) bl izdkj gesa Y, x, x2, xY dk ;ksx izkIr gks tk,xkA

bl fofèk ds iz;ksx ls gesa nksuksa lkekU; lehdj.kksa dks ‘a’ o ‘b’ dk eku Kkr djus ds fy,, gy ugha djuk
iM+sxkA D;ksafd Sx dk ;ksx 'kwU; (Zero) gksxk, vr% ‘a’ o ‘b’ dk eku fcuk lehdj.kksa ds gy fd, gh Kkr fd;k
tk ldrk gSA tSls %-

izFke lehdj.k SY = Na + bSx eas

;fn Sx dk ;ksx 'kwU; gS rks SY = Na or a = 
ï Y

N

blh izdkj ls nwljs lehdj.k SXY = aSX + bSX2 eas SX = 0 rks

bSX2 = SXY
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;k b =
ï

ï

XY

X2

bl rjg ls ‘a’ o ‘b’ nksuksa dk eku fcuk lehdj.k gy fd;s fey tkrs gSaA

fuEu mnkgj.kksa ls ;s jhfr Li"V gks tk,xhA

(A) Odd number of years

Illustration 8 : Fit a straight-line trend by method of least-squares.

Year 1980 1981 1982 1983 1984 1985 1986

Sales 83 60 54 21 22 13 23

Solution :

X Y X in term X  = 4 x2 xY Yt = a + bx

of units X (X – X) Yt = 39.43 – 10.93 x

1980 82 1 – 3 9 – 249 39.43 – 10.93 (–3) = 72.22

1981 60 2 – 2 4 – 120 39.43 – 10.93 (–2) = 61.29

1982 54 3 – 1 1 – 54 39.43 – 10.93 (–1) = 50.36

1983 21 4 0 0 0 39.43 – 10.93 (0) = 39.43

1984 22 5 1 1 22 39.43 – 10.93 (1) = 28.50

1985 13 6 6 4 25 39.43 – 10.93 (2) = 17.57

1986 23 7 3 9 69 39.43 – 10.93 (3) = 6.64

N = 7 SY SX Sx Sx2
SxY =

= 276 = 28 0 = 28 – 306

X =
ï X

N
ï ï

28

7
4

We know that straight line trend equation is —

Y = a + bx

To find the value of ‘a’ and ‘b’ constants, we have two normal equations namely —

SY = aN + bSx ...(i)

SxY = aSx + bSx2 ...(ii)

In equation (i), Sx = 0

\ a =
ï Y

N
ï ï

276

7
39 43.

In equation (ii), Sx = 0

\ b =
ï

ï

x

x

Y
2  = 

ï 306

28
 = – 10.93

The trend equations is —

Yt = a + bx

Yt = 393.43 – 0.93 x

Illustration 9 : Find the trend values from the following data and estimate the value of Y for year 2000.

Year 1990 1991 1992 1993 1994 1995 1996

Production 55 62 65 58 65 72 78

(Million Tonnes)
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Solution.

Year X Y X2 XY Yt

1990 – 3 55 9 – 165 55.46

1991 – 2 62 4 – 124 58.64

1992 – 1 65 1 – 65 61.82

1993 0 58 0 0 65.00

1994 1 65 1 65 68.18

1995 2 72 4 144 71.36

1996 3 78 9 234 74.54

SX = 0 SY = 455 SX2 = 28 SXY = 89

a =
ï Y

N

= 
455

7
 = 65

b =
ï

ï

XY

X2

=
89

28
 = 3.18

;fn o"kks± dh la[;k fo"ke gks rks bl chp okys o"kZ (Middle Year) tksfd 
N 1

2

th
ïF

H
I
K  o"kZ gksrk ds fy, X dk ewY; 'kwU;

ys ysrs gSaA

Trend equation is, Y = 65 + 3.18 X

for year 2000, X = 7

\ Yt for 2000 = 65 + 3.18 × 7

= 87.26

Short-cut Method (with even numbes of years)

;fn iz'u esa fn, x,s fofHkUu o"kks± dk ;ksx le (even) gks rks ,slh fLFkfr esa X dk ekè; lnSo gh fHkUu (Fraction) esa
vk,xk vkSj X dk ekè; ls fopyu (Deviation for mean) Kkr djus ij x Hkh fHkUu (Fraction) esa gh vk,xkA ;g izk;%
– 3.5, – 2.5, – 1.5, –.5, +.5, +1.5, + 2.5 o + 3.5 vkfn vk,axsA vr% ,sslh n'kk esa ;fn x dks 0.5 ls Hkkx djsa rks n'keyo
x ls gV tk,axs vkSj ,d u;k [kkuk x' ds uke ls cusxk ftlesa x' – 5, –3, –1, 1, 3, 5 vkfn vk,axsA ,slh n'kk eas Y

t
 =

a = bx' dk ewY; Kkr djrs le; x' dk ewY; gh Hkjuk iM+sxkA ,slk djus ls iz'u vklkuh ls gy fd;k tk ldrk gSA
fuEu mnkgj.k ls bldk iz;ksx ns[kk tk ldrk gSA

Illustration 10 : Fit a straight line trend by the method of Least Squares in the following Series :-

fuEu Js.kh ls U;wure oxZ fofèk }kjk ljy js[kk miufr dh jpuk dhft, %-

Year 1954 1955 1956 1957 1958 1959

Production 7 10 12 14 17 24

(in crores of rupees)

[B.Com, K.U. 1980 and M.D.U. 1996]
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Solution :

Years Production X in terms X  = 35 Dividing x'2 x'3 Y = a + bx'

X Y of units (X – X) x by 0.5 = x' Yt = 14 + 1.54 x

x

1954 7 1 – 2.5 – 5 25 – 35 14 + 1.54 (–5) = 6.3

1955 10 2 – 1.5 – 3 9 – 30 14 + 1.54 (–3) = 9.38

1956 12 3 – 0.5 – 1 1 – 12 14 + 1.54 (–1) = 12.46

1957 14 4 0.5 1 1 14 14 + 1.54 (1) = 15.54

1958 17 5 1.5 3 9 51 14 + 1.54 (3) = 18.62

1959 24 6 2.5 5 25 120 14 + 1.54 (5) = 21.7

N = 6 84 21 = 0 = 70 = 108 =

SY SX Sx' Sx'2 Sx'Y

a =
ï Y

N

=
84

6
 = 14

b =
ï

ï

XY

X2  = 
108

70
 = 1.54

\ Trend equation is Y = 14 + 1.54 X

Illustration 11. Calculate trend values from the following data by applying the equation Yt = a + bX

Year 1991 1992 1993 1994 1995 1996

Sales

(in crores) 100 108 128 140 182 190

Estimate the likely sales for the year 1998.

Solution :

Years Sales X in term X  = 3.5 xY x2 Yt = a + bx

X in croers of units X (X – X) Yt = 141.33 + 19.54 x

(Y) x

1991 100 1 – 2.5 – 250 6.25 141.33 + 19.54 (– 2.5) = 92.48

1992 108 2 – 1.5 – 162 2.25 141.33 + 19.54 (– 1.5) = 112.02

1993 128 3 – .5 – 64 . 25 141.33 + 19.54 (– 1.5) = 131.56

1994 140 4 + .5 + 70 .25 141.33 + 19.54 (+ .5) = 151.10

1995 182 5 + 1.5 + 273 2.25 141.33 + 19.54 (1.5) = 170.64

1996 190 6 + 2.5 + 475 6.25 141.33 + 19.54 (2.5) = 190.18

N = 6 SY SX Sx = Sxy Sx2 =

= 848 = 21 0  = 342 17.50

X =
ï X

N
 = 

21

6
 = 3.5
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We know the straight line trend equation is —

Y = a + bx

To solve ‘a’ and ‘b’ constants, we have two normal equations, namely —

SY = aN + bSx ...(i)

SxY = aSx + bSx2 ...(ii)

Since, Sx = 0 in eq. (i) and (ii)

\ a = 
ï Y

N
 = 

848

6
 = 141.00

b = 
ï

ï

XY

X2  = 
342

17 5.
 = 19.54 Q ï x ï 0

The trend equation is

Y
t

= a + bx

or Y
t

= 141.33 + 19.54 x

The trend value for the year 1998.

Here, value of x is 4.5  \ Y
t

= a + bx

= 141.33 + 19.54 (4.5)

= Rs. 229.26 crores.

y?kq jhfr ¼dfYir ekè; ls fopyu½ Short-cut Method (Deviations taken from Assumed Mean) : izk;% y?kq jhfr
dk iz;ksx djrs le; ge lekUrj ekè; ls gh fopyu yssrs gSaA fdUrq ;fn lekUrj ekè; n'keyo fHkUu esa vk tk;s rks
ge dfYir ekè; ls Hkh fopyu ys ldrs gSaA ,slh n'kk esa D;kasfd [Sx ï  0] 'kwU; ugha gksxk vr% gesa ‘a’ o ‘b’ dk eku
Kkr djus ds fy, nksuksa lehdj.kksa dkss izR;{k jhfr ls leku gh gy djuk iM+sxkA mnkgj.k — uhps dfYir ekè; ls
fopyu ysdj le>k;k x;k gSA

Illustration 12 : Find the trend value, by taking deviation from assumed mean, 11, from the following

data :

Year 1951 1961 1971 1981 1991

Y 34 50 67 75 85

Solution :

X Y X in term A = 11 x2 xY Yt = a + bx

of units X (X – 

X

) x Yt = 49.5 + 1.27 x

1951 34 1 – 10 100 – 340 19.5 + 1.27 (– 10) = 36.8

1961 50 11 0 0 0 19.5 + 1.27 (0) = 49.5

1971 67 21 10 100 670 19.5 + 1.27 (10) = 62.2

1981 75 31 20 400 1500 19.5 + 1.27 (20) = 74.9

1991 85 41 30 900 2550 19.5 + 1.27 (30) = 87.6

N = 5 311 50 = Sx 1500 4380

= SY = Sx2 = Sxy

Note : Here deviation has been taken from assumed mean = 11
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We know that straight line equation is :-

y = a + bx

To solve ‘a’ and ‘b’ constants, we have 2 normal equations :-

SY = aN + bSx ...(i)

SxY = aSx  + bSx2 ...(ii)

By putting the values in equations, we have —

311 = 5a + 50b ...(i)

4380 = 50a + 1500b ...(ii)

Multiply eq. (i) by 10 both sides, we have —

3110 = 50a + 500b ...(iii)

On subtracting eq. (iii) from eq. (ii), we have —

4380 = 50a + 1500b ...(ii)

3110 = 50a + 500b ...(iii)

1270 = 1000b

b =
1270

1000
 = 1.27

By putting the value of b in eq. (i) we have

311 = 5a + 50 (1.27)

or 5a = 311 – 63.5 = 247.5

a =
247 5

5

.
 = 49.5

So the trend equation is

Y
t

= 49.5 + 12.7 b

The trend values obtained are shown in the table above.

Method of Least Square (when there is a gap in the given years).

;fn iz'u esa fn, x, fofHkUu o"kks± eas dgha vUrjky (gap) gks rks ,slh ifjLFkfr esa iz'u esa fn, x, o"kks± dks bdkbZ esa
ifjofrZr djrs le; o"kks± dks Øekuqlkj vfHkO;Dr djsaxs, mnkgj.kr;k X — 1, 2, 4, 5, 8, 9 vkfnA mijksDr mnkgj.k esa

bdkbZ 3, 6 o 7 ugha nh xbZ gSaA vc X dk ;ksx (SX) djds ns[kuk pkfg, fd iz'u esa ekè; (

X

) n'keyo (Decimals)

esa rks ugha vk jgk gSA ;fn ekè; (X) iw.kZ gS rks y?kq jhfr (Short-cut Method) vfèkd mi;qDr gksxh, fdUrq ;fn ekè;

(X) n'keyo eas gS rks izR;{k fofèk (Direct Method) vFkok dfYir ekè; ls fopyu ¼y?kq jhfr½ vfèkd mi;qDr jgsxhA
fuEu mnkgj.kksa ls bls vPNh izdkj le>k tk ldrk gSA

Illustration 13 : Fit a straight line trend to the following data by method of least square.

fuEu vkadM+ksa ls ljy js[kk miufr dh jpuk dhft,A

Year : 1991 1992 1994 1996 1997

Sales (in lakh Rs.) : 5 8 12 20 25

Also estimate the trend value of 1999 and find out monthly increase in sales volume.

o"kZ 1999 dk miufr ewY; Kkr dhft, rFkk fcØh ek=kk ls ekfld òf) Kkr dhft,A
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Solution : SHORT-CUT METHOD

Years Sales X in term (X – X) x2 xY Yt = a + bx

X (in lakhs of units Take Devia- Yt = 14+ 3.23 x

Y tions from

X  = x

1991 5 1 – 3 = – 15 14 + 3.23 (– 3) = 4.31

1992 8 2 – 2 4 – 16 14 + 3.23 (– 2) = 7.54

1994 12 4 0 0 0 14 + 3.23 (0) = 14.00

1996 20 6 2 4 40 14 + 3.23 (2) = 20.49

1997 25 7 3 9 75 14 + 3.23 (3) = 23.69

N = 5 70 = 20 = Sx  = 0 26 84

SY SX = Sx2 = Sxy

a =
ï Y

N
 = 

70

5
 = 14

b =
ï

ï

XY

X2  =
84

26
 = 3.23

Trend equation is

Yt = 14 + 3.23 X

For year 1999, X = 11

\ Yt for 1999 = 14 + 3.23 × 11

= 14 + 35.53

= Rs. 49.53 lakhs

,dsUæ oØ (Parabolic Curve) : ljy js[kk izòfÙk lehdj.k lkèkkj.k Polynomials ls lEcfUèkr gksrs gSaA vfèkd yksp
ds fy;s rFkk oØh;-js[kk izòfÙk (Curvilinear Trend) izn£'kr djus ds fy,s nwljs rFkk rhljs Lrj ds ,dsUnz oØksa dk
iz;ksx fd;k tkrk gSA nwljs Lrj ds ,dsUnz oØ (Second Degree of Parabola) dk lehdj.k fuEukafdr gS —

Y = a  + bx  + cx2

bl lehdj.k esa a, b rFkk c vpj gSa ftudk eku Kkr djus ds fy, fuEufyf[kr lkekU; lehdj.kksa dks iz;ksx fd;k
tkrk gS %-

Sy = Na + bSx + cSx2

Sxy = aNx + bSx2 + cSx3

Sx2y = aNx2 + bSx3 + cSx4

;fn dky Js.kh esa eè; fcUnq ls fopyu Kkr fd;s tkrs gSa rks lkekU; lehdj.k fuEu izdkj gks tkrs gSa %-

Sy = Na = cSx2

Sxy = bSx2

Sx2y = aSx2 + cSx4

a, b rFkk c vpjksa dk eku fuEufyf[kr la{ksi-lw=kksa ls Kkr fd;k tk ldrk gS %-

a =
ï ïy c xï 2

N
, b = 

ï

ï

xy

x2
 , c = 

ïï ï ï

ï ï

x y x y

x x

2 2

4 2
2

ï

ïN e j
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Illustration 14 : Fit a parobola of the second order to the following data :-

Year : 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965

y : 17 20 19 24 24 40 35 55 51 74 69

Solution :

Year Time Deviation Computed ‘y’ or

from 1960 trend ordinate

(y) (x) (xy) (x2) (x2y) (x3) (x4)

1955 17 – 5 – 85 25 425 – 125 625 16.55

1956 20 – 4 – 80 16 320 – 64 256 18.48

1957 19 – 3 – 57 9 171 – 27 81 21.27

1958 26 – 2 – 52 4 104 – 8 16 24.92

1959 24 – 1 – 24 1 24 – 1 1 29.43

1960 40 0 0 0 0 0 0 34.80

1961 35 + 1 + 35 1 35 + 1 1 41.03

1962 55 + 2 + 110 4 220 + 8 16 48.12

1963 51 + 3 + 153 9 459 + 27 81 56.07

1964 74 + 4 + 296 16 1184 + 64 256 64.88

1965 69 + 5 + 335 25 1725 + 125 625 74.55

n = 11 Sy = Sx = Sxy = Sx2 = Sx2y = Sx3
Sx4 =

430 0 + 641 110 4667 0 1958

Normal equations are :

Sy = Na + bSx + cSx2 or 430 = 11a + b (0) + 110c

Sxy = aSx + bSx2 + cSx3 or 641 = a (0) + 110b + c (0)

Sx2y = aSx2 + bSx3 + cSx4 or 4667 = 110a + b (0) + 1958c

mi;qZDr lehdj.kksa dh lgk;rk ls a, b rFkk c ds eku bl izdkj fudyrs gSaA

a = 34.8, b = 5.8, c = .43

f}rh; Lrj ,dsUnz oØ dk lehdj.k y = a + bx + cx2

Y = 34.8 + 5.8 x + .43 x2

vr% x ds ewY; bl izdkj fudkys tk ldrs gSa %-
when x = –5, y  = 34.8 – 29 + 10.75 = 16.5

y = – 4, y = 14.48 rFkk blh izdkj vU; ewY; Kkr fd;s tk ldrs gSaA

r̀rh; -Lrj ,dsUæ oØ (Third Degree Parobola) : lehdj.k esa prqFkZ ‘d’ dk lekos'k djds r̀rh; Lrj ,dsUnz oØ
cuk;k tkrk gSA mldk lehdj.k fuEu gS %-

y = a + bx + cx2 + dx3

‘d’ prqFkZ vpj ds lekos'k ls oØ esa nks eksM+ vkrs gSaA mDr lehdj.k esa vpj-ewY;ksa dks Kkr djus esa fuEukafdr lkekU;
lehdj.kksa dk iz;ksx fd;k tkrk gS %-

Sy = Na + bSx + cSx2 + dSx3

Sxy = aNx + bSx2 + cSx3 + dSx4

Sx2y = aNx2 + bSx3 + cSx4 + dSx5
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Sx3y = aNx3 + bSx4 + cSx5 + dS56

When middle year is taken as origin, then

Sy = Na + cSx2

Sxy = bSx2 + dSx4

Sx2y = aSx2 + cSx4

Sx3y = aSx4 + dSx6

lkjka'k
l fdlh Hkh pj ds ewY;ksa dk le; ds vkèkkj ij ladyu dks dky Js.kh dgrs gSaA
l fdlh Hkh dky Js.kh esa le; ges'kk Lora=k pj gksrk gS o nwljk pj tSls fcØh, ykHk, tula[;k, vk;kr, fu;kZr,

mRiknu, vk;, O;;, cpr bR;kfn vkfJr pj gksrs gSaA
l dky Js.kh ds pkj la?kVd gksrs gSa — nh?kZdkyhu izòfÙk , vkrZo fopj.k, pØh; mPpkopu rFkk vfu;fer

mPpkopuA dky Js.kh ds fo'ys"k.k esa ge fdlh Hkh pj ewY;ksa esa òf) ;k deh eas bu pkjksa la?kVdksa ds ;ksxnku
dk vè;;u djrs gSaA

l dky Js.kh fo'ys"k.k ls gesa Hkfo"; ds ckjs esa vuqeku yxkus esa lgk;rk feyrh gS ftlls Hkfo"; ds fy, uhfr
fuèkkZj.k dk dk;Z vPNh rjg ls fd;k tk ldsA blds vfrfjDr okLrfod o vuqekfur vkadM+ksa dk rqyukREd
vè;;u, O;kikj pØ dk vuqeku Hkh dj ldrs gSaA

l nh?kZdkyhu izòfÙk fudkyus dh eq[; fofèk;k¡ py ekè; jhfr o U;wure jhfr fofèk gSA

l ckfd cps la?kVdksa dk ewY; fudkyus ds fy, nks funsZ'k gSa, ;ksxkRed (Y = T + S + C + I) rFkk xq.kkRed
(Y = T × S × C × 1) A

dky Js.kh ds fo'ys"k.k esa xq.kkRed fun'kZ T;knk iz;ksx fd;k tkrk gSA

l dky Js.kh fo'ys"k.k ljdkjh uhfr fuèkkZj.k esa Hkh lgk;rk djrh gS, tSls ;fn tula[;k dh dky Js.kh ds fo'ys"k.k
ls ;g ik;k tk, fd iq#"k rFkk L=kh dk vuqikr de gksrk tk jgk gS rks ljdkj dqN ,slh uhfr;k¡ cuk;sxh ftlls
vkus okys o"kks± esa ;s vuqikr c<+rk jgsA

iz'ukoyh
(Exercise)

(1) ^dky Js.kh fo'ys"k.k* dks Li"V :i esa le>kb,A bl izdkj ds fo'ys"k.k dk O;kikj esa egRo bafxr dhft,A

Explain clearly the meaning of ‘Time Series Analysis’. Indiate the importance of such analysis in busi-

ness.

(2) ,d dky Js.kh esa ik;s tkus okys fofHkUu izdkj ds mPpkopuksa dks le>kb, rFkk dqN mnkgj.k nsdj mudh egÙkk
izn£'kr dhft,A

Explain the various kinds of fluctuations in a time series and show their significance by taking a few

example.

(3) ,d dky Js.kh esa mPpkopukas ds fofHkUu la?kVd dkSu-dkSu gksrs gSa \ mifur, la?kVd ds ekius ds fy, miyCèk
fofèk;ksa dks le>kb,s rFkk muds lkisf{kd xq.k-nks"kksa dks crkb,A

What are the different components of fluctuations in a time series ? Elucidate the methods available for

measuring the trend component and their relative merits and demerits.
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(4) ^nh?kZdkyhu izòfÙk* ls vki D;k le>rs gSa \ ,d dky Js.kh esa miufr ewY;ksa dks ìFkd djus dh fdUgha nks fofèk;ksa
dk foospuk dhft, rFkk mudh =kqfV;ksa dks n'kkZb,A

What is meant by ‘Secular Trend’ ? Discuss any two methods of isolating trend values in a time series and

point out their shortcoming.

(5) ^^vk£Fkd dky Js.kh ds lkaf[;dh; fo'ys"k.k dk izeq[k mís'; le;kofèk esa leadksa esa ifjorZukas dh fo'ks"krk Li"V
djus okyh fdUgha dh [kkst djuk o mldh eki djuk gSA** bl dFku dh foospuk dhft, rFkk la{ksi esa
nh?kZdkyhu izòfÙk Kkr djus dh fofHkUu rduhdksa dk forj.k nhft,A

“The primary purpose in the statistical analysis of economics time series is to discover and measure any

regularities which characterise the movement of the data through time”. Discuss this statement and de-

scribe briefly the several techniques of computing trend.

(6) ,d dky Js.kh esa U;wure oxZ jhfr }kjk vki miufr-ewY; dSls Kkr djsaxs \ ,d la[;kRed mnkgj.k ysdj viuk
mÙkj Li"V dhft,A

How would you find out the trend values in a time series by the method of least squares ? Illustrate your

answer by a numerical example.

(7) dky Js.kh ds la?kVd D;k gSa vkSj D;kas \ D;k izR;sd la?kVd 'kfDr;ksa dk vyx o Lora=k lewg ds dkj.k gksrk
gS\ O;kikj pØ dks dSls fudkyrs gSa \

What are the components of a time series and why ? Is each component caused by a separate and inde-

pendent set of forces ? How is the trade cycle is isolated ?

(8) miufr, lkef;d ifjorZukas rFkk pØh; mPpkopuksa esa vUrj dhft,A fn;s x;s leadksa esa miufr dk eki vki
fdl izdkj djsaxs \

Distinguish between secular trend, seasonal variations and cyclical fluctuations. How would you measure

secular trend in any given data ?

(9) fuEu leadksa ls Lora=k-gLr oØ jhfr }kjk nh?kZdkyhu izòfÙk Kkr dhft,A

Fit a trend line to the following data by free hand curve method.

Year : 1990 1991 1992 1993 1994 1995 1996

Production : 77 88 94 85 91 98 90

(10) uhps fn, x, leadksa ls v)Z-ekè; jhfr }kjk nh?kZdkyhu izòfÙk js[kk Kkr dhft,A

Fit a straight line trend by method of semi-average from the following data.

(11)  fuEu leadksa ls v)Z-ekè; jhfr dk iz;ksx djrs gq, nh?kZdkyhu izòfÙk Kkr dhft, rFkk 1999 ds ewY; dk vuqeku
yxkb,A

Apply the method of semi-averages to depict trend in the following data and also estimate the value of

1999.

Year : 1991 1992 1993 1994 1995 1996 1997

Sales : 51 54 57 55 54 58 56

(in thousands)
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(12) fuEu vkadM+ksa ls rhu-o"khZ; py ekè; fofèk }kjk izòfÙk Kkr dhft,A

Find out the trend values by taking three-yearly moving averages from the following data :

o"kZ Index o"kZ Index

(Year) (Year)

1991 105 1996 95

1992 115 1997 85

1993 110 1998 75

1994 90 1999 60

1995 80 2000 70

vkadM+ksa dks xzkQ isij ij Hkh vafdr djsaA
Also plot the data on the graph paper.

(13) pkj-o"khZ; py ekè; ds vkèkkj ij miufr dh tkudkjh djsa ,os mUgsa xzkQ isij ij izn£'kr djsaA
Find out the value of the trend by 4-yearly moving average and plot them on a graph paper :

o"kZ (Year) : 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

ewY; (Value) : 10 15 12 18 15 22 19 24 20 26 22 30 25

[Ans. 12.3, 15, 15, 18.3, 18.7, 21.7, 21, 23.5, 22.7, 26, 25.7, —]

(14) fuEu vkadM+ksa ls ik¡p-o"khZ; py ekè; Kkr djsa rFkk ekSfyd ,oa miufr ewY;ksa dk xzkQ ij vafdr djsa %-
Find five-yearly moving averages from the following data and represent original and trend values on the

graph :

o"kZ (Year) : 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

la[;k (Number) : 1,332 1,317 1,375 1,392 1,402 1,405 1,410 1,427 1,405 1,438 1,450 1,470

[Ans. —, —, 1,360.00, 1,374.60, 1,393.20, 1,407.00, 1,426.00, 1,438.00, —, —]

(15) fuEufyf[kr leadksa ls U;wure oxZ fofèk }kjk nh?kZdkyhu izòfÙk ewY; Kkr dhft, %
From the following data determine the trend values by the method of least squares :-

Year : 1961 1962 1963 1964 1965 1966 1967

Profit (Rs. 000) : 57 65 63 72 69 78 82

[Ans. 57.97, 61.79, 65.61, 69.43, 73.25, 77.07, 80.89]

(16) fuEu leadksa ls U;wure oxZ jhfr }kjk ljy js[kk dk vklatu djks rFkk izòfÙk ewY;ksa dks fcUnqjs[kk ij vafdr djksA
2003 o"kZ ds fy, miufr ewY; dk vuqeku Hkh yxkb, %-
For straight line trend by the method of least squares, to the following data. Plot the values on a graph

paper and also estimate the year for 2003.

Year : 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Size of item : 110 125 115 135 150 165 155 175 180 200

[Ans. 108.16, 117.68, 127.20, 136.72, 146.24, 155.76, 165.28, 174.80, 184.32, 193.84]

(17) fuEu vkadM+ksa ls f}rh; ?kkr ds ijoy; dks vklaftr dhft, rFkk miufr ewY;ksa dks ifjdfyr dhft,A 1998

ds fy, vuqekfur ewY; Hkh Kkr dhft, %
Fit a parabola of second degree to the following data and compute trend values. Also estimate the value

for 1998 :

o"kZ (Year) : 1991 1992 1993 1994 1995 1996 1997

ewY; (Price) : 13 13 22 21 54 60 83

[Ans. 12, 14, 20, 30, 44, 62, 84, 1998 ® 110]
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(18) fuEu Js.kh ls U;wure oxZ jhfr }kjk izòfÙk ewY; Kkr dhft, %

Calculate trend values from the following data by applying the method or least squares :-

o"kZ (Year) : 1973 1974 1975 1976 1977 1978 1979

fcØh (Sales) : 20 23 22 25 26 29 30

(Rs. Crores)

Estimate the likely sales for the year 1982.

lu~ 1982 ds fy, fcØh dk vuqeku yxkb,A

[Ans. Yt = 25 + 1.643 x (Short-cut Method) Trend Value of 1982 = Rs. 34.86 Crores]

(19) U;wure oxZ jhfr }kjk miufr ewY; Kkr dhft,A

Find trend values by least square method :

Year : 1985 1986 1987 1988 1989 1990 1991 1992

Production : 102.3 101.9 105.8 112.0 114.8 118.7 124.5 102.9

[Ans. Y
t
 = 101.86 + 1.89 X (Direct Method and Y

t
 = 110.36 + .94 x'

(By short cut with step deviation method)]

(20) fuEu leadksa ls nh?kZdkyhu izòfÙk js[kk cuk,a % -

Fit a trend line to the data :

Year : 1981 1982 1983 1984 1985 1986

Production : 7 17 12 19 22 27

[Ans. Y
t
 = 5.12 + 3.49 X (Direct Method)]

qq
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vè;k; - 13

vkUrjx.ku rFkk ckáx.ku (Interpolation and Extropolation)

vFkZ — vkUrjx.ku og lkaf[;dh; fofèk gS, ftldh lgk;rk ls fdlh Lora=k pjewY; (Subject Variable) ds fy,

vkfJr pjewY; (Dependent Variable) dk loksZfpr eku Kkr fd;k tkrk gSA ;fn x rFkk y nks pj-ewY; fn;s x;s gksa,

rFkk fn;s x;s x ds fy, y dk loksZfpr ewY; Kkr djuk gks rks mlds fy, vkUrjx.ku rduhd dk iz;ksx fd;k tkrk

gSA mnkgj.kkFkZ, ;fn Hkkjr dh tual[;k 1901, 1911, 1921, 1931, 1941, 1951 rFkk 1961 tux.kuk o"kks± dh Kkr

gks rFkk 1945 ;k 1955 dh tula[;k dk vuqeku yxkuk gks rks ;g vkUrjx.ku dgykrk gSA ;fn 1971 dh tula[;k

dk vuqeku yxkuk gks rks og ckáx.ku dgykrk gS, D;ksafd 1971 fn;s x;s ewY;ksa ds ckn vkrk gSA vkUrjx.ku Js.kh ds

eè; dh dM+h dk ewY; Kkr djus esa lgk;rk nsrk gS tcfd ckáx.ku Hkfo"; ds iwokZuqeku esa lgk;d gksrk gSA gkiZj

(W.M. Harper) ds 'kCnksa esa, ^^nks lhekUr fcUnqvkas ds eè; fcUnq dk ewY; Kkr djuk ^vkUrjx.ku* dgykrk gSA

ckáx.ku dk vFkZ nks lhekUr fcUnqvksa ds ckgj ds fdlh fcUnq dk ewY; Kkr djuk gSA vkUrjx.ku rduhd ,d

egRoiw.kZ lkaf[;dh; fofèk gSA oxhZÑr leadksa vFkok lrr~ Js.kh (Continuous Series) esa eè;dk (Median) rFkk Hkwf;"Bd

(Mode) dk ewY; Kkr djus esa vkUrjx.ku dh ljy fofèk gh viuk;h tkrh gSA leadksa esa vKkr vFkok [kksbZ gqbZ la[;k

dks Kkr djus esa bl rduhd ls cM+h lgk;rk feyrh gSA

mijksDr nksuksa fofèk;ksa esa pj (Variable)-X lnSo gh Lora=k gksrk gS rFkk pj-Y lnSo gh vkfJr gksrk gSA vr% ge Lora=k

pj ds le{k dsoy vkfJr pj (Y) dk gh vuqeku yxk ldrs gSaA

vkUrjx.ku ,oa ckáx.ku esa vUrj
(Difference Between Interpolation and Extrapolation)

vkUrjx.ku ,oa ckáx.ku esa vUrj ;g gS fd vkUrjx.ku fofèk dk iz;ksx Js.kh ds chp ds ewY;ksa dk vuqeku yxkus ds
fy, fd;k tkrk gSA tcfd ckáx.ku dh fofèk Js.kh ds ckgj ds ewY; vFkkZr Hkkoh leadksa dk iwokZuqeku djus ds fy,
iz;ksx esa ykbZ tkrh gSA bu nksuksa dk vUrj fuEu mnkgj.k ls Li"V gks tkrk gS %-

Year : 1931 1941 1951 1961 1971 1981 1991

Population : 27.9 31.87 36.11 43.92 54.82 68.3 84.39

(in crores)

;fn bu miyCèk leadkas ds vkèkkj ij 1931 ls 1991 rd ds fdlh Hkh o"kZ dh ¼ftldh tula[;k ekywe ugha gS½
tula[;k dk vuqeku yxk;k tk, rks bls vkUrxZ.ku dgk tk,xkA blds foijhr ;fn nh gqbZ lhekvksa 1931 ls 1991

ds ckgj tSls o"kZ 2000 ds fy, tula[;k dk vuqeku yxk;k tk, rks bls ckáx.ku dgk tk,xkA

ekU;rk,¡
(Assumptions)

vkUrjx.ku ,oa ckáx.ku fofèk;ksa }kjk vKkr ewY;ksa dk vuqeku fuEufyf[kr ekU;rkvksa ij vkèkkfjr gS %-

(1) vkdfLed mrkj-p<+ko dk u gksuk (Absence of any Jump or Fluctuation) : vUrx.kZu ,oa ckáx.ku djrs
le; ;g eku fy;k tkrk gS fd nh gqbZ vofèk ds leadksa esa vkdfLed mrkj-p<+ko ugha gq,A tSls ;fn ge 1921,

1931. 1941, 1951, 1961, 1971 rFkk 1981 dh tux.kuk ds vkèkkj ij lu~ 1977 dh tula[;k vuqeku yxkuk
pkgrs gSa rks gekjh ekU;rk gksxh ds tula[;k ds bu leadksa esa vfèkd mrkj-p<+ko ugha gq, gSaA
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(2) ifjorZuksa dh nj esa ,d:irk (Uniformity in the Rate of Change) : vkUrjx.ku ,oa ckáx.ku djrs le;
;g eku fy;k tkrk gS fd leadkas esa ifjorZu lnSo fu;fer ,oa leku nj ls gksrs gSaA

(3) in Jsf.k;ksa dk ikjLifjd lEcUèk (Mutual Relationship of Series) : ;g eku fy;k tkrk gS fd fn, gq,
leadksa ds chp ,d lqfuf'pr rFkk LFkkbZ lEcUèk gSA

vkUrjx.ku ,oa ckáx.ku dk egÙo
(Importance of Interpolation and Extrapolation)

lkaf[;dh fo'ys"k.k ds fy, vkUrx.kZu ,oa ckáx.ku dk fo'ks"k egRo gS, ftlds fuEufyf[kr dkj.k gSa %-

(1) leadksa dk vHkko (Lack of Data) : dHkh-dHkh ,slk gksrk gS fd Hkwrdky ds vkadM+s ;k rks miyCèk ugha gksrs ;k
;fn miyCèk gksrs gSa rks vi;kZIr ek=kk esaA vi;kZIr vkadM+ksa dh lgk;rk ls mfpr ,oa vfo'oluh; fu"d"kZ ugha
fudkys tk ldrsA ,slh ifjfLFkfr esa vkUrjx.ku ,oa ckáx.ku dk iz;ksx visf{kr gSA

(2) leadksa dk lekIr gks tkuk (If Data are Finished) : dHkh-dHkh ,slk gksrk gS fd vkadM+s fdlh dkj.k tSls vkx
yx tkus ls, Hkwdai ,oa ck<+ bR;kfn ls u"V ;k lekIr gks tkrs gSaA ,slh ifjfLFkfr esa vkUrjx.ku fofèk }kjk vkadM+ksa
dk vuqeku yxk;k tk ldrk gSA

(3) Hkfo"; ds ckjs eas vuqeku (Future Estimate) : Hkfo"; ds ckjs esa vuqeku yxkus ds fy, ckáx.ku fofèk dk iz;ksx
fd;k tkrk gSA m|ksxifr, vFkZ'kkL=kh ,oa O;kikjh ds fy, ;s vuqeku cgqr gh ykHkdkjh fl) gksrs gSa, D;ksafd ;s
Hkfo"; ds ckjs esa vuqeku yxkdj gh uhfr fuèkkZj.k djrs gSaA tc rd gesa Hkkoh vkadM+ksa dk Kku ugha gksxk rc
rd dq'ky uhfr dk fuekZ.k lEHko ugha gSA ljdkj ,oa jktuhfrK Hkh bUgha vuqekuksa ds vkèkkj ij viuh ;kstuk,¡
cukrs gSa ,oa foÙk vkfn dk izcUèk djrs gSaA

(4) rqyukRed vè;;u lEHko gksuk (Comparative Study is Possible) : vkUrjx.ku ,oa ckáx.ku dh lgk;rk ls
nks LFkkuksa ds ckjs esa miyCèk leadksa esa rqyukRed vè;;u lEHko gks tkrk gSA ;fn nks LFkkuksa ds lead fHkUu-fHkUu
vofèk ds fy, fn, x, gksa rks os rqyuk ;ksX; ugha gksrsA ,slh ifjfLFkfr eas vkUrxZ.ku dh lgk;rk ls rqyukRed
vè;;u lEHko gks tkrk gSA

(5) chp dh frfFk ds fy, lead izkIr djuk (To Find out Middle Value) : dHkh-dHkh lead ,d=k fd, tkus okyh
frfFk;ksa ds eè; fdlh frfFk ds fy, lead izkIr djus dh t:jr gksrh gSA ,slh ifjfLFkfr esa vkUrjx.ku dk iz;ksx
visf{kr gSA mnkgj.kkFkZ, Hkkjr esa tula[;k ls lead nl o"kZ ckn ,df=kr fd, tkrs gSaA ;fn fdlh eè; ds o"kZ
dh tula[;k dks izkIr djuk gks rks vkUrxZ.ku dh lgk;rk izkIr djuh gksxhA

vkUrjx.ku o ckáx.ku dh jhfr;k¡
(Methods of Interpolation and Extrapolation)

vkUrjx.ku dh jhfr;k¡ fuEufyf[kr gSa %-

(1) fcUnqjs[kh; jhfr (Graphic Method)

(1) chtxf.krh; jhfr (Algebraic Method)

chtxf.krh; jhfr;k¡ fuEu gSa %-

(i) f}in~-foLrkj jhfr (Bionomial Expansion Method),

(ii) vUok;kstu oØ jhfr (Parabolic Curve Method)

(iii) U;wVu dh ifjfer vFkok izxkeh vUrj jhfr (Newton’s Method of Finite or Advancing Differences),

(iv) U;wVl-xkWl ¼vfxze½ lw=k [Newton-Gauss (forward) Formula],
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(v) LVfy±x dk lw=k (Sterling’s Formula)

(vi) U;wVl-xkWl ¼iz"Bxkeh½ lw=k [Newton-Gauss (backward) Formula]

(vii) ySxjsat dh jhfr (Lagrange’s Method)

vkUrjx.ku dh fcUnqjs[kh; jhfr
(Graphic Method of Interpolation)

uhlosatu (Neiswanger) ds vuqlkj, ̂ ^tc eè;-fLFkr ewY;ksa dk vuqeku yxkus ds mís'; ls nks Kkr fcUnqvksa dks ,d js[kk
}kjk tksM+k tkrk gS rks og fØ;k vkUrxZ.ku dgykrh gSA** fcUnqjs[kh; jhfr vkUrjx.ku dh lcls ljy fofèk gS, ijUrq
blls izkIr ifj.kke vfèkd fo'oluh; ugha gksrs gSaA bl jhfr ds vuqlkj miyCèk leadksa dks] x-variables dks Hkqtk{k
(x-axis) ij ysdj y-variable dks dksfVv{k (y-axis) ij ysdj, fcUnqjs[kh;-i=k (Graph Paper) ij izkafdr fd;k tkrk gSA
fofHkUu izkafdr fcUnqvksa dks Øe'k% feykdj ,d lrr~-oØ cuk;k tkrk gSA Hkqtk{k (x-axis) ij ,d fcUnq ysdj, ftlds
fy, y dk ewY; Kkr djuk gks, dksfVv{k (y-axis) dks lekUrj ,d js[kk [khap nh tkrh gSA ;g js[kk oØ dks ftl fcUnq
ij dkVrh gS ml fcUnq ls Hkqtk{k (x-axis) ds lekUrj js[kk [khap nh tkrh gSA ;g js[kk dksfV-v{k (y-axis) dks tgk¡ Li'kZ
djrh gS, mlls ‘y’ dk ewY; Kkr dj fy;k tkrk gSA

Illustration 1 : Estimate graphically the expectation of life at age 22 and 40 from the following data :-

Age in Years 10 15 20 25 30 35

Expectation of Life in Years 35.4 32.2 29.1 26.0 23.1 20.4

Solution :

(i) f}in-foLrkj fofèk
(Binomial Expansion Method)

vkUrjx.ku ,oa ckáx.ku dh ;g fofèk ljy gS, ;g fofèk f}in izes; (Binomial Theorem) ij vkèkkfjr gSA ;g fofèk
rHkh iz;ksx esa ykbZ tk ldrh gS tc fuEu nks 'krs± iwjh gks tkrh gksa %-

(1) Js.kh esa Lora=k py x ds ewY; leku vUrj ls c<+rs gksaA

(2) Js.kh esa x ls lEcfUèkr y ds ewY; dks Kkr djuk gksA
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fuEu mnkgj.kksa ls ;g tkuk tk ldrk gS fd f}in-foLrkj fofèk dk iz;ksx gksxk ;k ughaA

Firm A Firm B

Years Sales Years Sales

(Rs.) ('000) (Rs.) ('000)

1982 10 1979 12

1984 12 1981 13

1986 12 1986 ?

1988 ? 1988 16

1990 18 1989 20

1992 20 1992 21

1994 22 1994 23

mi;qZDr mnkgj.k ls Li"V gS fd ‘Firm A’ esa 1998 dh fcØh Kkr djus ds fy, f}in foLrkj fofèk dk iz;ksx fd;k
tk ldrk gS D;ksafd ;gk¡ ij nksuksa 'krs± iwjh gks tkrh gSa ijUrq ‘Firm B’ dks 1986 esa fcØh Kkr djus ds fy, f}in-

foLrkj fofèk dks iz;ksx esa ugha yk;k tk ldrk D;ksafd ;gk¡ ij nksuksa 'krs± iwjh ugha gksrhA

fofèk % bl fofèk ls vkUrjx.ku dh fuEu fØ;k gS %

(1) Lora=k py x ds ewY;ksa dks Øekuqlkj x0, x1, x2, x3, x4, ......., vkfn funsZ'kkadkas }kjk fy[kk tkrk gS vkSj vkfJr Js.kh
y ds ewY;ksa dks y0, y1, y2, y3, y4, .........., vkfn funsZ'kkadksa }kjk fy[kk tkrk gSA

(2) vkfJr Js.kh y ds ftrus Hkh ewY; gksrs gSa mudk izeq[k vUrj (leading difference) 'kwU; gksxkA ;fn 4 ewY; Kkr
gksa rks prqFkZ eq[; vUrj 'kwU; gksxkA (If the known values are four, the fourth leading difference will be zero)

(3) bl fofèk dk lw=k (y – 1)n = 0 ds foLrkj ij vkèkkfjr gSA bl lw=k dk foLrkj bl izdkj fd;k tkrk gS %-

(y – 1)n = yn – n, yn–1 + 
n n ï 1

2

b g
!

 yn–2 + 
n n nï ï1 2

3

b g b g
!

 yn–3 + .... = 0

bl lw=k esa n, y ds Kkr ewY;ksa dh la[;k gS %

ala{ksi esa ;g foLrkj bl izdkj gksrk gS —

(y – 1)2 = 0 : y2 – 2y1 + y0 = 0

(y – 1)3 = 0 : y3 – 3y2 + 3y1 – y0 = 0

(y – 1)4 = 0 : y4 – 4y3 + 6y2 – 4y1 + y0 = 0

(y – 1)5 = y5 – 5y4 + 10y3 – 10y2 + 5y1 – y0 = 0

(y – 1)6 = y6 – 6y5 + 15y4 – 20y3 + 15y2 – 6y1 + y0 = 0

(y – 1)7 = y7 – 7y6 + 21y5 – 35y4 + 35y3 – 21y2 + 7y1 – y0 = 0

(y – 1)8 = y8 – 8y7 + 28y6 – 56y5 + 70y4 – 56y3 + 28y2 – 8y1 + y0 = 0

la{ksi esa lw=k-foLrkj dh jhfr

¼v½ (i) ikLdy }kjk fn;s x;s f=kHkqt (Pascal’s Triangle), tks uhps fn;k x;k gS, ls foLrkj ds Coefficients Kkr fd;s
tk ldrs gSaA
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mi;qZDr f}in foLrkj dh izfØ;k dkQh dfBu gS blfy, fuEu izfØ;k }kjk f}in foLrkj dks gy dj ysuk pkfg,A

(i) ftrus ewY; Kkr gksa, ml Øe ds y dks igys fy[kk tkrk gS tSls — ;fn 3 ewY; Kkr gSa rks f}in foLrkj djus
esa y3 ls lehdj.k 'kq: gksxkA

(ii) blds ckn y dk ?kkr ,d-,d de djrs tkrs gSa rkfd vUr eas y0 vk tk,A ;Fkk —

yy3, y2, y1, y0

(iii) izFke ewY; (+) nwljk ewY; (–) fQj + ..... Øe ls gksxkA tSls —

+yy3, – y2, + y1, – y0

(iv) bu inksa ds xq.kd Kkr djus ds fy, ftl in dk xq.kd Kkr djuk gS mlds iwoZ ds y dh ?kkr dks mlds xq.kd
ls xq.kk djds mlds LFkku Øe ls Hkkx fn;k tk,xkA

lw=k ds :i esa %

=
iwoZ  dh ?kkr iwoZ in dk x.kd

iwoZ in dk LFkku Øe

y ï

mijksDr mnkgj.k esa %

= y3 – 

3 1

1

2 3

2

1 3

3
02 1 0

ï
ï

ï
ï

ï
ïy y y

= y3 – 3y2 + 3y1 – y0 = 0

Illustration 1 : The sales of a businessman is given below for different years. Estimate the sales for 1996.

,d O;kikjh dh fofHkUu o"kks± dh fcØh uhps nh xbZ gSA o"kZ 1996 dh fcØh Kkr dhft,A

Years : 1993 1994 1995 1996 1997

Sales (Rs. in Laksh) : 56 58 62 ? 68

Solution : Estimate of sales for the year 1996.

Byexpanding : y4 – 4y3 + 6y2 – 4y1 + y0 = 0

By putting the values, we get

68 – 4y3 + (6 × 62) – (4 × 58) + 56 = 0

68 – 4y3 + 372 – 232 + 56 = 0
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– 4y3 = – 68 – 372 + 232 – 56

– 4y3 = – 264

– y3 = – 66

– y3 = 66

The estimate sales for the year 1996 is Rs. 66 Lakhs.

Illustration 2 : fuEufyf[kr lkj.kh ds vKkr ewY; dk vkUrjx.ku dhft,A

Interpolate the missing value in the following table.

X : 1 2 3 4 5 6 7 8 9 10

Y : 485 445 356 315 — 278 239 232 209 189

Solution : Estimate of y when x = 5

(X) (Y)

1 x0 485 y0

2 x1 445 y1

3 x2 356 y2

4 x3 315 y3

5 x4 ? y4

6 x5 278 y5

7 x6 239 y6

8 x7 232 y7

9 x8 209 y8

10 x9 189 y9

Since the known values are nine, hence the ninth leading will be zero ï 0
9  = 0 or (Y – 1)9 = 0

By expanding : y9 – 9y8 + 36y7 – 84y6 + 126y5 –  126y4 + 84y3 – 36y2 + 9y1 – y9 = 0

By putting the values, we get

189 – (9 × 2209) + (36 × 232) – (84 × 239) + (126 × 278) – 126y4 + (84 × 315) – (36 × 356) + (9 × 445)–

485 = 0

189 – 1881 + 8352 – 20076 + 35028 + 126y4 + 26460 – 12816 + 4005 – 485 = 0

74034 – 35258 – 126y4 = 0

126y4 = 74034 – 35258

126y4 = 38776

y4 = 307.75

Illustration 3 : The following figures show the contribution of mining, manufacturing and small enter-

prises towards the national income of India from 1955-56 to 1959-60.

Year : 1955-56 1956-57 1957-58 1958-59 1959-60

Rs. abja (100 crores) : 18.5 20.0 21.2 21.7 23.0

Estimate the contribution of this sector for 1960-61 by any suitable algebraic method.

Solution : Year X 1955-56 1956-57 1957-58 1958-59 1959-60 1960-61

Rs. (abja) 18.5y0 20.0y1 21.2y2 21.7y3 23.0y4 – y5

(y – 1)5 = 0
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(y – 1)5 = 0

or y5 – 5y4 + 10y3 – 10y2 – 5y1 – y0 = 0

By substituting the values we get

y5 – (5 × 23.0) + (10 × 21.7) – (10 × 21.2) + (5 × 20.0) – 18.5 = 0

or y5 – 115 + 217 – 212 + 100 – 18.5 = 0

or y5 = 115 – 217 + 212 – 100 + 18.5

or y5 = 28.5

nks vKkr ewY; (Two Unknown Values) : ;fn iz'u esa nks vKkr ewY; gksa rks mudks Kkr djus ds fy, nks lehdj.kksa
(equations) dh vko';drk iMs+xhA izFke lehdj.k dks mi;qZDr fofèk ds vuqlkj fyf[k, vkSj nwljk lehdj.k cukus dh
nks fofèk;k¡ gSaA izFke, ;g dYiuk djsaxs fd ,d gh in ewY; vKkr gSa vr% vfUre miys[k (Subscrit) y dk lehdj.k
cuk;saxsA bl izdkj nksuksa gh lehdj.kksa (Equations) ds vUr esa y0 vk,xk tSls in Kkr gS vkSj 2 in vKkr gS rks igys

ï 0
6

 dk lehdj.k cuk,axs fQj ï 0
7

 dk lehdj.k cuk,¡xsA bu nksuksa lehdj.kksa dks gy djds vKkr ewY;ksa dh x.kuk dj
yasxsA nwljs lehdj.k Kkr djus dh f}rh; fofèk ;g gS fd izFke lehdj.k ds miys[k (Subscript) esa I dh òf) djrs
gSa, bl izdkj vUr eas y0 ds LFkku ij y1 vkrk gSA bl izdkj nksuksa lehdj.k esa Kkr ewY;ksa dks j[kdj vKkr ewY;ksa dks
Kkr fd;k tkrk gSA

Illustration 4 : Interpole the missing figures in the following table of rice cultivation :

Year Acres in Millions

1961 76.6 y0

1962 78.7 y1

1963 — y2

1964 77.7 y3

1965 78.7 y4

1966 — y5

1967 80.6 y6

1968 77.6 y7

1969 78.7 y8

Solution :

Note : As two values are to be interpolated, last item will be left in one equation, so that values of both may be

calculated.

(y  – 1)8 = 0, (y – 1)7 = 0

= y8 – 8y7 + 28y6 – 56y5 + 70y4 – 56y3 + 28y2 – 8y1 + y0 = 0

= y7 – 7y6 + 21y5 – 35y4 + 35y3 – 21y2 + 7y1 – y0 = 0

By substituting values, we get

78.7 – (8 × 77.6) + (28 × 80.6) – 56y5 + (70 × 78.7) – (56 × 77.7) + 28y2 – (8 × 78.7) + 76.6 = 0

77.6 – (7 × 80.6) + 21y5 – (35 × 78.7) + (35 × 77.7) – 21y2 + (7 × 78.7) – 76.6 = 0

taking first

– 56y5 + 28y2 + 7921 – 5601.6 = 0

or – 56y5 + 28y2 = – 2319.5 ...(i)

taking 2nd

21y5 + 21y2 + 3348 – 3395.3 = 0

or 21y5 – 21y2 = 47.3 ...(ii)
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84y5 – 84y2 = 189.2 ...(ii × 4)

– 168y5 + 84y2 = – 6958.5 (i × 3)

– 84y2 = – 6769.3 (Added)

y5 =
6769 3

84

.
 = 80.6

Substituting the value of y5 in (ii)

1692.6 – 21y2 = 47.3

– 21y2 = 47.3 – 1692.6

– 21y2 = – 1645.3

y2 =

1645 3

21

.

 = 78.35

The average in 1963 = 78.35 millions

1966 = 80.6 millions

Illustration 5 : fuEufyf[kr vk¡dM+ksa ds fy, o"kZ 1976 rFkk 1986 ds fy, mRiknu dk vk¡dyu dhft, %

Estimate the production for the years 1976 and 1986 from the following data :

Year : 1971 1976 1981 1986 1991 1996

Production (In Tonnes) : 180 — 250 — 320 400

Solution : Estimate of production for the years 1976; and 1986.

Year Production (in tonnes)

1971 x0 180 y0

1976 x1 — y1

1981 x2 250 y2

1986 x3 — y3

1991 x4 320 y4

1996 x5 400 y5

Since, the known values of Y are 4, hence, the fourth leading difference will be zero. In this question, two values

of Y are unknown and hence, two equations are required to determine them. These are :-

ï 0
4

= y4 – 4y3 +  6y2 – 4y1 + y0 = 0 ...(i)

ï 1
4 = y5 – 4y4 + 6y3 – 4y2 + y1 = 0 ...(ii)

By putting the values in two equations, we get

320 – 4y3 + (6 × 250) – 4y1 + 180 = 0 ...(i)

400 – ( 4 × 320) + 6y3 – (4 × 250) + y1 = 0 ...(ii)

By solving eq. (i) – 4y3 – 4y1 = – 2000

or 4y3 + 4y1 = 2000 ...(iii)

By solving eq. (ii)  6y3 – y1 = 1880 ...(iv)
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By multiplying equation (iv) by 4, we get

24y3 + 4y1 = 7520 ...(v)

By deducting equation (iii) from (v), we get

24y3 + 4y1 = 7520

4y3 + 4y1 = 7520

      –     –         –

20y3 = 5520

y3 = 276

Putting the value of y3 in the equation (iii), we get

(4 × 276) + 4y1 = 2000

1104 + 4y1 = 2000

4y1 = 896

y1 = 224

Thus, the estimated production for 1976 and 1986 is 224 and 276 tonnes respectively.

(ii) vUok;kstu oØ jhfr (Parabolic Curve Method) : bl fofèk dks ;qxir lehdj.kksa dh fofèk (Method of

Simultaneous Equation) Hkh dgrs gSaA bl fofèk ls gj n'kk esa vkUrjx.ku fd;k tk ldrk gSA vUok;kstu oØ
dk lehdj.k fuEu gS %

y = a + bx + cx2 + dx3 + ex4 ...... nxn

vUok;ksgu dh ?kkr Js.kh ds Kkr inksa dh la[;k ij fuHkZj djrh gSA Kkr inksa dh la[;k ls 1 de ?kkr dk oØ
yxk;k tkrk gSA lehdj.k esa a, b, c, d, e vkfn vpj in (Constant) gksrs gSaA bl lehdj.k ls lhapk x;k oØ
loksZÙke gksrk gS D;kasfd og lHkh fcUnqvkas ls xqtjrk gSA

Illustration 6 : The following values are given in a table :-

x : 1 2 3 4 5

y : 21600 226981 — 250047 262144

Using any suitable algebraic method find out the value of y for x = 3.

Solution : Kkr inksa dh la[;k 4 gS vr% oØ n – 1 or 4 – 1 = 3 ?kkr dk Kkr fd;k tk;sxkA

y = a + bx + cx2 + dx3

x dx (3) y

1 – 2 216000

2 – 1 226981

3 0 – y0

4 + 1 250047

5 + 2 262144

Let us substitue the value of X in the parabola : Y = a + bx + cx2 + dx3

when x = – 2, then = 216000 = a – 2b + 4c – 8d ...(i)

when x = – 1, then = 226981 = a – b + c – d ...(ii)

when x = 0, then = y0 = a ...(iii)

when x = + 1, then = 250047 = a + b + c + d ...(iv)

when x = – 2, then = 262144 = a + 2b + 4c + 8d ...(v)

mDr lehdj.kksa dh lgk;rk ls ;fn ‘a’ dk eku Kkr gks tk;s rks ‘y’ dk vko';d ewY; Kkr gks tk;sxkA

(ii) rFkk (iv) lehdj.kksa dks tksM+k %
226981 = a – b + c – d

250047 = a + b + c + d

477028 = 2a + 2c ...(vi)
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(i) rFkk (v) lehdj.kksa dks tksM+k %

216000 = a – 2b + 4c – 8d

262144 = a + 2b + 4c + 8d

478144 = 2a + 8c ...(viii)

(vii) lehdj.k esa ls (vi) dks ?kVk;k

478144 = 2a + 8c

477028 = 2a + 2c

   –    –     –

1116 = 6c

186 = c

c dk eku (vi) lehdj.k esa j[kk %

477028 = 2a + (2 × 186)

or 477028 = 2a + 372

or 477028 = 372 = 2a

476656 = 2a

238328 = a

238328 gh y0 dk (when x = 3) dk eku gSA
Illustration 7 : fuEu rkfydk ,d O;kikfjd laLFkk dh pkj o"kks± dh fcØh crkrh gSA vUok;kstu oØ fofèk dk iz;ksx
djds o"kZ 1995 dh fcØh dk vuqeku yxkb, %
The following table gives the sales of a trading concern for four years. Estimate the sales for the year 1995

by parabolic curve method :

Year : 1993 1994 1996 1997

Sales (Rs. in Thousand) : 20 22 30 36

Solution : Since four values of the dependent variable are known, we will fit the parabola of 3rd order, i.e.

(n – 1) = 4 – 1 = 3rd order i.e.

y = a + bx + cx2 + dx3

Years Deviation from Y

(X) 1995 (X)

1993 – 2 20

1994 – 1 22

1995 0 y0

1996 + 1 30

1997 + 2 36

The equation is

y = a + bx + cx2 + dx3

Substituting the above values of x in the equations, we get

20 = a – 2b + 4c – 8d ...(i)

22 = a – b + c – d ...(ii)

y0 = a ...(iii)

30 = a + b + c + d ...(iv)

36 = a + 2b + 4c + 8d ...(v)
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y0 is the missing figure required from equation (iii), it is equal to a. We, therefore, wish to find out the value of a.

Adding equations (i) and (v), we get

20 = a – 2b + 4c – 8d ...(i)

36 = a – 2b + 4c + 8d ...(v)

56 = 2a + 8c ...(vi)

Again adding equations (ii) and (iv), we get

22 = a – b + c – d ...(i)

30 = a + b + 4c + d ...(iv)

52 = 2a + 2c ...(vii)

Multiplying equation (vii) by 4 and subtracting equation (vi) from it,

We get,

208 = 8a + 8c

56 = 2a + 8c

152 = 6a

a = 25.33

Therefore, the estimate sales for 1995 is 25.33 (thousand)

;|fi vUrxZ.ku dh bl fofèk dk iz;ksx lHkh n'kkvksa esa fd;k tk ldrk gS fQj Hkh bl fofèk dk iz;ksx lhfer gS, D;kasfd
Js.kh esa la[;k,a vfèkd gkas rks cgqr lkjs lehdj.kksa dks gy djuk iM+rk gS tks cgqr dfBu dk;Z gS rFkk le; Hkh vfèkd
yxrk gSA vr% bl fofèk dk iz;ksx ml fLFkfr esa gh djuk pkfg, tgk¡ inksa dh la[;k de gksA

(iii) U;wVu dh ifjfer vFkok izekeh vUrj jhfr (Newton’s Method of Finite or Advancing Differences) :

U;wVu dh ifjfer izekdh vUrj jhfr dk iz;ksx ml n'kk esa fd;k tkrk gS tc x-variables esa leku vUrj gksrk
gSA Js.kh ds izkjEHk esa vkUrxZ.ku djus ds fy, ;g jhfr loksZPp gSA bl jhfr dks ifjfer vFkok izxkeh vUrj jhfr
blfy, dgk tkrk gS D;ksafd y ds ewY;ksa esa ikjLifjd vUrj fudkyus ds i'pkr vUrjksa ds Hkh ikjLifjd vUrj
ml fLFkfr rd fudkys tkrs gSa tc rd dsoy ,d vUrj 'ks"k u jg tk;sA vUrj Kkr djrs le; chtxf.kr
fpUgksa (+ rFkk –) dk è;ku j[kk tkrk gSA vUrjksa dks fudkyus dk rjhdk bl izdkj gS %-

ifjfer vFkok izxkeh vUrj fudkyus dh fofèk-rkfydk

First Second Third Fourth Fifth

x y Differences Differences Differences Differences Differences

D
1

D
2

D
3

D
4

D
5

x0 y0

x1 y1 y1 – y0 = ï 0
1

x2 y2 y2 – y1 = ï 1
1 ï 1

1  – ï 0
1  = ï 0

2

x3 y3 y3 – y2 = ï 2
1 ï 2

1  – ï 1
1  = ï 1

2 ï 1
2  – ï 0

2
 = ï 0

3

x4 y4 y4 – y3 = ï 3
1 ï 3

1  – ï 2
1  = ï 2

2 ï 2
2  – ï 1

2  = ï 1
3 ï 1

3  – ï 0
3  = ï 0

4

x5 y5 y5 – y4 = ï 4
1 ï 4

1  – ï 3
1  = ï 3

2 ï 3
2  – ï 2

2  = ï 2
3 ï 2

3  – ï 1
3  = ï 1

4 ï 1
4  – ï 0

4  = ï 0
5
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U;wVu ds fuEu lw=k ls bl jhfr }kjk vkUrjx.ku fd;k tkrk gS %-

yx = y x
x x x x x

ï ï
ï

ï
ï

ï ï

ï ï
ïï ï ï0

1
0
2

0
31

1 2

1 2

1 2 3

b g b g b g

x x x x x x x x xï ï ï

ï ï ï
ï

ï ï ï ï

ï ï ï ï

1 2 3

1 2 3 4

1 2 3 4

1 2 3 4 5
0
4

0
5b g b g b g b g b g b g b g

ï ï ....

bl lw=k esa ladsrk{kjksa ds vFkZ bl izdkj gSa %-

yx = y dk og ewY; ftldk vkUrjx.ku djuk gSA (Figure to be interpolated)

y0 = izkjfEHkd o"kZ dk ewY; (The value of the year of origin)

ï 0
1 , ï 0

2
, ï 0

3
, ï 0

4
, ï 0

5
 vkfn ‘O’ de ds izFke, f}rh;, r̀rh; vkfn vUrj

(1st, 2nd, 3rd and so on difference of the zero order)

x =
Year of interpolation  Year of origin

Time distance between adjoining years

ï

Illustration 8 : The following table shows the expectation of life at different ages. Find the expectation of

life at age 16.

Age in Years : 10 15 20 25 30 35

Expectation of life in years : 35 30 29 27 22 20

Solution :

Age in Expectation of Time or Advancing Difference

years life in years

x y D
1

D
2

D
3

D
4

D
5

10 x0 35 y0

15 x1 30 y1 –5

ï 0
1

20 x2 29 y2 – 1 ï 1
1 + 4 ï 0

2

25 x3 27 y3 –2 ï 2
1 – 1 ï 1

2 – 5 ï 0
3

30 x4 22 y4 –5 ï 3
1 – 3 ï 2

2
– 2 ï 1

3 + 3 ï 0
4

35 x5 20 y5 –2 ï 4
1 +3 ï 3

2 + 6 ï 2
3 + 8 ï 1

4 +5 ï 0
5

x =
Year of interpolation  Year of origin

Difference between adjoining values of 

ï

x
 = 

16 10

5

ï
 = 

6

5

 1.2

The formula is :

yx = y x
x x x x x

ï ï
ï

ï
ï

ï ï

ï ï
ïï ï ï0

1
0
2

0
31

1 2

1 2

1 2 3

b g b g b g

x x x x x x x x xï ï ï

ï ï ï
ï

ï ï ï ï

ï ï ï ï

1 2 3

1 2 3 4

1 2 3 4

1 2 3 4 5
0
4

0
5b g b g b g b g b g b g b g

ï ï ....
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By substituting the values, we get

yx = 35 1 2 5
1 2 1 2 1

2
4

1 2 1 2 1 1 2 2

6
5ï ï ï ï

ï
ï ï

ï ï
ï.

. . . . .b g b g b g b g

ï
ï ï ï

ï ï
ï ï ï ï

ï
1 2 1 2 1 1 2 2 1 2 3

24
3

1 2 1 2 1 1 2 2 1 2 3

120

. . . . . . . .b g b g b g b g b g b g b

yx = 35 – 6 + .48 + .16 + .0432 – .04032

= 29.64288 or 29.6 Years

vkòfÙk -forj.k (Frequency Distribution) esa vkUrjx.ku-vkòfÙk forj.k esa , vkòfÙk;kas dks lap;h (Cumulating the

Frequencies) cukdj vkUrjx.ku fd;k tkrk gSA 'ks"k fØ;k iwoZor~ gh dh tkrh gSA

Illustration 9 : From the following table, find the number of students who obtained less than 45 marks :-

Marks : 30-40 40-50 50-60 60-70 70-80

No. of Students : 31 42 51 35 31

Solution :

Marks No. of Students Finite or Advancing Differences

x y D
1

D
2

D
3

D
4

Below 40 x0 31 y0

Below 50 x1 73 y1 + 42

ï 0
1

Below 60 x2 124 y2 + 51 ï 1
1 + 9 ï 0

2

Below 70 x3 159 y3 + 35 ï 2
1 – 16 ï 1

2 – 25 ï 0
3

Below 80 x4 190 y4 + 31 ï 3
1 – 4 ï 2

2 + 12 ï 1
3 + 37 ï 0

4

x =
x x to be interpolated  at origin

Time Difference

ï
 = 

45 40

10

5

10
5

ï
ï ï .

y
x

= y x
x x x x x

ï ï
ï

ï
ï

ï ï

ï ï
ïï ï ï0

1
0
2

0
31

1 2

1 2

1 2 3

b g b g b g

x x x xï ï ï

ï ï ï

1 2 3

1 2 3 4
0
4b g b g b g

ï

= 31 5 42
5 5 1

2
9

5 5 1 5 2

6
25

5 5 1 5 5 5 3

24
37ï ï ï

ï
ï ï

ï ï
ï ï ï

ï ï ï
ï.

. . . . . . .b g b g b g b g b g b g b g

= 31 + 21 – 1.125 – 1.5625 – 1.4453

= 47.8672 or 48 students.

Illustration 10 : Estimate the probable number of persons earning between Rs. 40 and 50 and Rs. 30 and

Rs. 50.

40 :. ls 50 rFkk 30 :. ls 50 :. v£tr djus okys o;fDr;ksa dh lEHkkfor la[;k Kkr dhft, %-

Income (in Rs.) No. of persons

0-20 120

0-40 265

0-60 465

0-80 715

0-100 865
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Solution :

Income (in Rs.) No. of Persons

(X) (Y)

Below 20 120

Below 40 265

Below 60 465

Below 80 715

Below 100 865

In this question, we have to interpolate No. of persons for Income below Rs. 30 and Rs. 50 separately by using

Newton’s method :—

Table Showing Differences

Income No. of Persons Differences

(X) (Y) D
1

D
2

D
3

D
4

Below 20 x0 120 y0

Below 40 x1 265 y1 145

ï 0
1

Below 60 x2 465 y2 200 ï 1
1 55 ï 0

2

Below 80 x3 715 y3 250 ï 2
1 50 ï 1

2 – 5 ï 0
3

Below 100 x4 965 y4 150 ï 3
1 – 100 ï 2

2 – 150 ï 1
3 + 145 ï 0

4

(i) Interpolation of No. of persons earning below Rs. 30.

x =
Item to be Interpolated  Item at the origin

Difference between two adjoining items

ï

=

30 20

40 20

10

20
0 5

ï

ï
ï ï .

Newton’s Formula

y
x

= y x
x x x x x x x x x

ï ï
ï

ï
ï ï

ï
ï ï ï

ï ï ï ï0
1

0
2

0
3

0
41

2

1 2

3

1 2 3

4

b g b g b g b g b g b g
! ! !

By putting the values, we get

y
x

= 120 + 0.5 (145) + 
0 5 0 5 1

2 1

. . ï

ï

b g
 × (55) + 

0 5 0 5 1 0 5 2

3 2 1

. . .ï ï

ï ï

b g b g

 × (–5) +

0 5 0 5 1 0 5 2 0 5 3

4 3 2 1

. . . .ï ï ï

ï ï ï

b g b g b g

 × (–145)

= 120 + 72.5 – 6.875 – 0.3125 + 5.664

= 190.976 or 191
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(ii) Interpolation of No. of persons earning below Rs. 50.

x = 

50 20

40 20

30

20

ï

ï
ï

 = 1.5

Newton’s Formula

y
x

= y x
x x x x x x x x x

ï ï
ï

ï
ï ï

ï
ï ï ï

ï ï ï ï0
1

0
2

0
3

0
41

2

1 2

3

1 2 3

4

b g b g b g b g b g b g
! ! !

By putting the values, we get

y
x

= 120 + 1.5 (145) + 
1 5 1 5 1

2 1

. . ï

ï

b g
 × (55) + 

1 5 1 5 1 1 5 2

3 2 1

. . .ï ï

ï ï

b g b g

 × (–5)

+ 

1 5 1 5 1 1 5 2 1 5 3

4 3 2 1

. . . .ï ï ï

ï ï ï

b g b g b g

 × (–145)

= 120 + 217.5 + 20.625 + 0.3125 – 3.3984

= 355.039 or 355

Therefore, (i) the probable number of persons earning beween

Rs. 40 and 50 = 355 – 265 = 90 [

Q

 below 40 = 265 (given)]

(ii) the probable number of persons earning between

Rs. 30 and 50 = 355 – 191 = 164

(iii) U;wVu-xkWl vxzxkeh fofèk (Newton-Gauss Forward Method) : bl fofèk dk iz;ksx ml fLFkfr esa fd;k tkrk
gS tc Lora=k pj-ewY; leku vUrj okys gksa vkSj Kkr dh tkus okyh la[;k Js.kh dsa eè; esa gksA bl fofèk dk
fuEu lw=k gSa %-

y
x

=

y x
x x x x x x x x

y y yï ï
ï

ï
ï ï

ï
ï ï ï

ïï ï ïï ï ï ï0
1

1
2

1
31

2

1 1

3

1

4

b g b g b g b g b
!

( )

!

( )

!

bl fofèk esa x ds vUrxZ.ku-in ls rqjUr fiNys in dks x0 vkSj blls igys ds nks inksa ds Øekuqlkj x–1, x–2 rFkk
blds ckn ds inksa dks Øekuqlkj x1, x2, .... vkfn }kjk O;Dr djrs gSaA bu inksa ds lkis{k pj y ds ewY;ksa dks y0,

y–1, y–2, x0, y1, y2, ..... vkfn ls O;Dr djrs gSaA U;wVu dh izxkeh fofèk dh Hkk¡fr bleas Hkh vUrj-lkj.kh

(Difference Table) dh jpuk dh tkrh gSA vUrjksa ds ladsr fpUg ï ï ï ïy y y y0
1

1
2

1
3

2
4, , ,ï ï ï  vkfn y ds fpUgksa ds

vuq:i gksrs gSaA

x =
Item to be interpolated Preceding Item

Difference between two adjoining items

ï

bl fofèk }kjk Kkr fd;k x;k ewY; U;wVu dh izxkeh vUrj fofèk ds ifj.kke ds cjkcj vkrk gSA

Illustration 11 : Estimate the number of living at the age 13 from the following position of a life table :-

Age in years 10 12 14 16

Number of living 10,000 99,223 98,540 97,843
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Solution :

Age in Years No. of Living Differences

D
1

D
2

D
3

10 x – 1 1,00,000 y – 1

12 x    0 99,223 y    0 – 777 D
1y – 1

14 x + 1 98,540 y + 1 – 683 D
1y   0 + 94 D

2y – 1

14 x + 2 97,843 y + 2 – 697 D
1y + 1 – 14 D

2y  0 – 108 D
3y – 1

(origin is taken just above the year for which we have to interpole)

x =

13 12

2

1

2

ï
ï

 = .5

yx = y x
x x x x x

y y yï ï
ï

ï
ï ï

ï ï

ï ï
ïï ï ï0

1 2 31

1 2
1

1 1

1 2 3
1

b g b g b g( )

= 99223 + (.5 × – 683) + 
. .5 5 1

2

ïb g
 × 94 + 

. . .5 1 5 5 1

6

ï ïb g b g

 × – 108

= 99223 – 341.5 – 11.75 + 6.75 = 98,876.5 or 98,877

The number of living at the age 13 is 98877.

Illustration 12 : Interpolate in expectation of life at the age of 25.

25 o"kZ dh vk;q ds le; thou dh izR;k'kk dks vkUrxZ.ku fofèk ls Kkr djsa %-

vk;q o"kks± esa (Age in Years) % 10 20 30 40

thou dh izR;k{kk [Expectation of life (yr.)] % 26 22 18 14

Solution : Estimation of life expectation at the age of 25.

Age Expectation of life Differences

(in Years) (in years) First D
1 Second D

2 Third D
3

10 x – 1 26 y – 1

20 x0 22 y0 – 4 D
1 – 1

30 x + 1 18 y + 1 – 4 D
1y0 0 D

2y – 1 0 D
2y – 1

40 x + 2 14 y + 2 – 4 D
1 + 1 0 D

2y0

Substituting the values of the above formula, we get

yx =

y x
x x x x x

y y y0 0
1 2 31

2
1

1 1

3
1ï ï

ï
ï ï

ï ï
ïï ï ï

b g b g b g
! !

x =
Item of interpolation  Preceding Item

Class Intercept

ï

=

25 20

10

ï

 = 

5

10

 = 0.5
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Substituting the values in the above formula, we get

y
x

= 22 + (0.5 × – 4) + 
0 5 0 5 1

2 1
0

0 5 0 5 1 0 5 1

3 2 1
0

. . . . .ï

ï
ï ï

ï ï

ï ï
ï

b g b g b g

y
x

= 22 – 2 = 20

Hence, expectation of life at the age of 25 is 20 years.

(v) LVªfyax dk lw=k (Sterling’s Formula) : LVªfyax dk lw=k U;wVu-xkWl ¼vfxze½ lw=k dh Hkk¡fr gh ml n'kk esa iz;qDr
fd;k tkrk gS tcfd (i) x-variable leku vUrj ij gks rFkk (ii) Js.kh ds eè; esa vkUrxj.ku djuk gksA mudk
lw=k bl izdkj gS %-

y
x

=

y x
y y x x x y y

y0

1 2 2
2

2 2 3 51 0

2 2
1

1

6

2

2
ï

ï ï
ï ï ï

ï
ï

ï ïï ï
ï

ï ï( )

 ï ï ï
x

x y
2

2 2 4

24
1 2e j ï

Illustration 13 : Using the Sterling’s Formula interpolate the value of y when x = 15

x : 10 12 14 16 18 20

y : 50 60 75 95 120 150

Solution :

x y Differences

D
1

D
2

D
3

10 x – 2 50 y – 2

12 x – 1 60 y – 1 10 D
1y – 2

14 x    0 75 y    0 15 D
1y – 1 5 D

2y – 2

16 x + 1 95 y + 1 20 D
1y    0 5 D

2y – 1 0 D
3y – 1

18 x + 2 120 y + 2 25 D
1y + 1 5 D

2y   0 0 D
3y – 1

20 x + 3 150 y + 3 30 D
1y + 2 5 D

2y + 1 0 D
3y   0

By substituting the values, we get

yx =
15 14

2

1

2
5

ï
ï ï .

yx = y x
y y x x x y y

y0

1 1 2
2

2 2 3 31 0

2 2
1

1

6

2 1

2
ï

ï ï
ï ï ï

ï
ï

ï ï ïï ï
ï

ï ï( )

By substituting the values, we get

y
x

= 75 + .5 
15 20

2

25

2

ï
ï

.
 × 5  + 

. .5 25 1

6

0 0

2

ï
ï

ïb g

= 75 + 8.75+.625 + 0

= 84.375

The value of y when x = 84.375

Illustration 14 : Interpolate y35 by using Sterling formula from the following data :

LVfy±x fofèk ls vkUrjx.ku }kjk fuEu leadksa ls y35 dks Kkr dhft,A

y20 = 512, y30 = 439, y40 = 346, y50 = 243
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If y
x
 represents the number of person living at the age of x in a life table.

;fn yx thou rkfydk esa x vk;q okys O;fDr;ksa dks izLrqr djrk gSA

Solution :

X Y Differences

D
1

D
2

D
3

20 x – 1 512 y – 1

30 x0 439 y0 – 73 D1y – 1 – 20 D2y – 1

40 x + 1 346 y + 1 – 93 D1y0 – 10 D2y0 10 D3y – 1

50 x + 2 243 y + 2 – 103 D1y + 1

yx =

y x
y y x

y
x x y y

0

1 1 2
2

2 2 3 31 0

2 2
1

1

6

2 1

2
ï

ï ï
ï ï ï

ï
ï

ï ï ïï ï
ï

ï ï( )

yx =
35 30

30 20

ï

ï

=
5

10

= 0.5

y35 = 439 + 0.5 
ï ï ïF
HG

I
KJ

73 93

2

b g
 + 

0 5

2

2
.b g

 × – 20

= 439 – 41.5 – 

0 25

2

.

 × 20

= 439 – 41.5 – 2.5 = 439 – 44

= 395

Hence, the value of y35 = 395.

(vi) U;wVu-xkWl ¼iz"Bxkeh½ lw=k (Newton Gauss Backward Formula) : ;g lw=k ml n'kk esa iz;qDr gksrk gS tcfd
(i) x-variable leku vUrj ij gks rFkk (ii) Js.kh ds vfUre Hkkx ds fdlh ewY; dk vkUrjx.ku djuk gksA bl lw=k
esa x0 vkUrjx.ku djus okys ewY; ls vkxs okys in dks ekuk tkrk gSA ;g lw=k bl izdkj gS %-

y
x

=

y x y
x x

y
x x x

y0
1 2 31

1

2
1

1 1

6
2ï ï ï

ï
ï ï

ï ï
ï ïï ï ï

b g b g b gx x x x
y

ï ï ï
ï

1 1 2

24
24b g b g b g

ï

Illustration 15 : Estimate the value of y when x = 23 from the following data :-

x : 5 10 15 20 25 303

y : 25 32 40 47 55 64
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Solution :

x y                             Differences

D
1

D
2

D
3

D
4

5 x – 4 25 y – 4 7 Dy1 – 4

10 x – 3 32 y – 3 8 Dy1 – 3 1 Dy2 – 4 – 2 Dy3 – 4

15 x – 2 40 y – 2 7 Dy1 – 1 –1 Dy2 – 3 2 Dy3 – 3 4 Dy4 – 4

20 x – 1 47 y – 1 8 Dy1 – 1 1 Dy2 – 2 0 Dy3 – 2 – 2 Dy4 – 3

25 x – 0 55 y    0 9 Dy1 – 0 1 Dy2 – 1

30 x + 1 64 y + 1

x =
35 23

25 20

ï

ï
 = 

2

5
 = .4

(vii) ysxjsat dh uhfr (Lgrange’s Method) : ysxjsat ,d izfl) ÝsUp xf.krK FksA budk uke nks xf.krh; fØ;kvksa
‘LAG’ rFkk ‘RANGE’ ds uke ls fey dj curk gSA bUgksaus vkUrjx.ku dk ,d lw=k izLrqr fd;k gSA ;g lw=k
ml n'kk esa iz;qDr fd;k tkrk gS tcfd x-variable ds eè; vleku vUrj gksrs gSaA budk lw=k bl izdkj gS %-

yx = y
x x x x x x x x x x

x x x x x x x x x x

n

n
0

1 2 3 4

0 1 0 2 0 3 0 4 0

ï ï ï ï ï

ï ï ï ï ï

b g b g b g b g b g
b g b g b g b g b g

.......

.......
 +

y
x x x x x x x x x x

x x x x x x x x x x

n

n
1

0 2 3 4

1 0 1 2 1 3 1 4 1

ï ï ï ï ï

ï ï ï ï ï

b g b g b g b g b g
b g b g b g b g b g

.......

.......
 +

y
x x x x x x x x x x

x x x x x x x x x x

n

n
2

0 1 2 3

2 0 2 2 1 3 2 4 2

ï ï ï ï ï

ï ï ï ï ï

b g b g b g b g b g
b g b g b g b g b g

.......

.......
 +

y
x x x x x x x x x x

x x x x x x x x x x

n

n
3

0 1 2 3

3 0 3 2 3 3 3 4 3

ï ï ï ï ï

ï ï ï ï ï

b g b g b g b g b g
b g b g b g b g b g

.......

.......
 +

y
x x x x x x x x x x

x x x x x x x x x x

n

n
4

0 1 2 3

4 0 4 2 4 3 4 4 4

ï ï ï ï ï

ï ï ï ï ï

b g b g b g b g b g
b g b g b g b g b g

.......

.......

where x stands for the figure for which interpolation is to be done.

x0, x1, x2, x3, x4 and y0, y1, y2, y3, y4 etc. are the variable of x and y series respectively.

Illustration 16 : The following table gives the number of income tax assesees in the U.P.

Income not exceeding No. of assessess

Rs. 2500 7166

Rs. 3000 10576

Rs. 5000 17200

Rs. 7500 20505

Rs. 10000 21925

Estimate the number of assessess with income not exceeding Rs. 400.
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Solution :

x y

2500 x0 7166 y0

3000 x1 10576 y2

5000 x2 17200 y3

7500 x3 20505 y4

10000 x4 21975 y5

             x = 4000

Illustration 17 : Find the value of y when x = 6.

x = 6 ds fy, y dk ewY; Kkr dhft, %-

X : 3 7 9 10

Y : 168 120 72 63

Solution :

X Y

3 x0 168 y0

7 x1 120 y1

9 x2 72 y2

10 x3 63 y3

By using the Lagrange’s formula :

yx = y
x x x x x x

x x x x x x
0

1 2 3

0 1 0 2 0 3

ï ï ï

ï ï ï

b g b g b g
b g b g b g  + y

x x x x x x

x x x x x x
1

0 2 3

1 0 1 2 1 3

ï ï ï

ï ï ï

b g b g b g
b g b g b g

+ y
x x x x x x

x x x x x x
2

0 1 3

2 0 2 1 2 3

ï ï ï

ï ï ï

b g b g b g
b g b g b g  + y

x x x x x x

x x x x x x
3

0 1 2

3 0 3 1 3 2

ï ï ï

ï ï ï

b g b g b g
b g b g b g

Here, x = 6

By putting the values, we get

yx = 168 
6 7 6 9 6 10

3 7 3 9 3 10

ï ï ï

ï ï ï

b g b g b g
b g b g b g  + 120 

6 3 6 9 6 10

3 7 9 7 10

ï ï ï

ï ï ï

b g b g b g
b g b g b g

+ 72 
6 3 6 7 6 10

9 3 9 7 9 10

ï ï ï

ï ï ï

b g b g b g
b g b g b g  + 63 

6 3 6 7 6 9

10 3 10 7 10 9

ï ï ï

ï ï ï

b g b g b g
b g b g b g

= 168 
ï ï ï

ï ï ï

1 3 4

4 6 7

b g b g b g
b g b g b g  + 120 

3 3 4

4 2 3

b g b g b g
b g b g b g

ï ï

ï ï
 + 72 

3 1 4

6 2 1

b g b g b g
b g b g b g

ï ï

ï
 + 63 

3 1 3

7 3 1

b g b g b g
b g b g b g

ï ï

= 12 + 180 – 72 + 27

= 147
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Illustration 18 : Find out the number of students who secured more than 20 marks but not more than 30

marks from the following data :

fuEu leadksa ds vkèkkj ij mu fo|k£Fk;ksa dh la[;k Kkr djks tks 20 ls vfèkd ysfdu 30 ls vfèkd vad izkIr u djsaA

Marks : Below 10 10-20 20-40 40-50

No. of Students : 12 18 25 5

Solution :

Marks (X) No. of Students (Y)

Below 10 x0 12 y0

Below 20 x1 30 y1

Below 40 x2 55 y2

Below 50 x3 60 y3

By using the Lagrange’s formula :

y
x

=

y
x x x x x x

x x x x x x
0

1 2 3

0 1 0 2 0 3

ï ï ï

ï ï ï

b g b g b g
b g b g b g

 + y
x x x x x x

x x x x x x
1

0 2 3

1 0 1 2 1 3

ï ï ï

ï ï ï

b g b g b g
b g b g b g

+ y
x x x x x x

x x x x x x
2

0 1 3

2 0 2 1 2 3

ï ï ï

ï ï ï

b g b g b g
b g b g b g  + y

x x x x x x

x x x x x x
3

0 1 2

3 0 3 1 3 2

ï ï ï

ï ï ï

b g b g b g
b g b g b g

Here, x = 30

By putting the values, we get

yx = 12 
30 20 30 40 30 50

10 20 10 40 10 50

ï ï ï

ï ï ï

b g b gb g
b g b g b g  + 30 

30 10 30 40 30 50

20 10 20 40 20 50

ï ï ï

ï ï ï

b g b gb g
b g b g b g

+ 55 
30 10 30 20 30 50

40 10 40 20 40 50

ï ï ï

ï ï ï

b g b gb g
b g b g b g  + 63 

30 10 30 20 30 40

50 10 50 20 50 40

ï ï ï

ï ï ï

b g b gb g
b g b g b g

= 12 
10 10 20

10 30 40

b g b g b g
b g b gb g

ï ï

ï ï ï
 + 30 

20 10 20

10 20 30

b g b g b g
b g b gb g

ï ï

ï ï
 + 55 

20 10 20

30 20 10

b g b g b g
b g b gb g

ï

ï

+ 60 
20 10 10

40 30 10

b g b g b g
b g b gb g

ï

yx = – 2 + 20 + 36.67 – 10

yx = 44.67 or 45 students

Number of students secured below 30 marks = 45 (Interpolated)

Number of students secured below 20 marks = 30 (given)

Therefore, number of student secured marks between

20 – 30 is (45 – 30) = 15 students

(vii) U;wVu dh foHkkftr vUrj fofèk (Newton’s Method for Divided Differences) : bl fofèk dk iz;ksx ml
fLFkfr eas fd;k tkrk gS tc Lora=k pj-ewY; leku vUrj okys u gksaA bl fofèk ds vUrxZr foHkkftr vUrj lkj.kh
(Table of Divided Difference) cukbZ tkrh gS rFkk fuEu lw=k dk iz;ksx fd;k tkrk gSA

yx = y0 + (x – x0) 

ï 0
1

 + (x – x0) (x – x1) ï 0
2  + (x – x0) (x – x1) (x – x2) ï 0

3  + ....
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where, y
x
 is the value to be interpolated and x is the value of X variabe for which the value y is to be interpolated.

Table for the calculation of Divided Differences is as under :

Table Showing Leading Differences

Differences

X Y D
1

D
2

D
3

x0 y0

y y

x x

1 0

1 0

ï

ï ï 0
1

x1 y1
ï ï1

1
0
1

2 0

ï

ïx x ï 0
2

y y

x x

2 1

3 2

ï

ï ï 1
1

ï ï1
2

0
2

3 0

ï

ïx x ï 0
3

x2 y2
ï ï1

1
1
1

3 1

ï

ïx x ï 1
2

y y

x x

3 2

3 2

ï

ï ï 2
1

x3 y3

bl fofèk }kjk Kkr fd;k x;k ewY; ykxSzat fofèk ds ifj.kke ds cjkcj vkrk gSA

Illustration 19 : U;wVu dh foHkkftr vUrj fofèk }kjk y dk ewY; Kkr djsa tcfd x = 12 gSA
Using Divided Difference Formula estimate the value of y when x = 12

X : 5 10 20 25

Y : 120 90 70 55

Solution : foHkkftr vUrj rkfydk (Divided Difference Table)

Didvided Differences

X Y First Second Third

5 x0 120 y0

90 120

10 5
6

ï

ï
ï ï 0

1

ï ï ï

ï
ï

2 6

20 5
0 267

b g
. ï 0

2

10 x1 90 y1

70 90

20 10
2

ï

ï
ï ï ï 1

1
ï ï

ï

0 067 0 267

25 5

. .b g
 = – 0.0167

ï 0
3

ï ï ï

ï
ï

3 2

25 10
0 067

b g
. ï 1

2

20 x2 70 y2

55 70

25 20
3

ï

ï
ï ï ï 2

1

25 x3 55 y3

yx = y0 + (x – x0) ï 0
1  + (x – x0) (x – x1) ï 0

2  + (x – x0) (x – x1) (x – x2) ï 0
3
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= 120 – (12 – 5) × – 6 + (12 – 5) (12 – 10) × .267 + (12 – 5) (12 – 10) (12 – 20) × – 0.0167

= 120 – 42 + 3.738 + 1.8704

= 125.6084 – 42 = 83.6084

Hence, the value of y when x 12 is 83.16 (Approx.)

lkjka'k
l vkUrjx.ku rFkk ckáx.ku oks fofèk;k¡ gSa ftuds iz;ksx ls fdlh Lora=k pjewY; ds fy, vkfJr pj ewY; ds

eku dk vuqeku yxk;k tkrk gSA
l Js.kh ds ewY;ksa ds chp ds ewY;ksa dk vuqeku yxkus dh fofèk dks vkUrjx.ku dgrs gSa rFkk Js.kh ds ckgj ds ewY;ksa

dk vuqeku yxkus dh fofèk dks ckáx.ku dgrs gSaA

l ;fn Hkwrdky ds vk¡dM+s miyCèk ugha gksa ;k vkx, ck<+ ,oa HkwdEi bR;kfn ds dkj.k u"V gks x;s gksa rks mu ewY;ksa
dk vuqeku bu fofèk;ksa ls fudkyk tk ldrk gSA bl rjg ls ;s Hkfo"; ds ckjs esa vuqeku yxkus esa Hkh lgk;d
fl) gksrs gSaA

l vkUrjx.ku o ckáx.ku dh jhfr;ksa dks nks Hkkxksa esa foHkkftr fd;k tk ldrk gS %-

(i) fcUnq js[kh; jhfr rFkk

(ii) chtxf.krh; jhfrA chtx.khrh; jhfr A dks Hkh vusd jhfr;ksa esa foHkkftr fd;k x;k gSA

iz'ukoyh
(Exercise)

(1) vkUrjx.ku ,oa ckáx.ku ls vki D;k le>rs gSa \ vkUrjx.ku dh fofHkUu fofèk;ksa dk o.kZu dhft,A
What do you understand by Interpolation and Extrapolation ? Explain the different methods of Interpolation.

(2) ,d O;olk;h ds fy, vkUrjx.ku ,oa ckáx.ku ds egRo dk o.kZu dhft,A
Discuss the importance of Interpolation and Extrapolation to a businessman.

(3) vkUrjx.ku dh fofèk;ka fdu ekU;rkvksa ij vkèkkfjr gS \ foospuk dhft,A
What are the assumptions upon which methods of Interpolation are based ? Discuss.

(4) ckáx.ku ls vki D;k le>rs gSa \ lkaf[;dh esa ckáx.ku dk iz;ksx fdu-fdu ifjfLFkfr;ksa esa fd;k tkrk gS \
mnkjg.k lfgr Li"V dhft,A
What do you understand by extrapolation ? Under what ciucumstances is extrapolation used in statistics ?

Illustrate your answer.

(5) fuEu leadksa ls fcUnq js[kh; fof/k ls 22 rFkk 40 lky dh vk;q ij thou dh mEehn fudkysa %
Estimate graphically the expectation of life at age 22 and 40 from the following data :

Age in years 10 15 20 25 30 35

Expectation of life in years 35.4 32.2 29.1 26.0 23.1 20.4

(6) uhps nh xbZ rkfydk Hkkjr esa fdlh ,d oLrq dk mRiknu crkrh gSA fcUnq js[kh; fof/k }kjk o"kZ 1995 dk mRiknu
Kkr dhft, %-
The following table gives the production of a commodity in India. Estimate the production in 1995 by

Graphic Method :

Year : 1991 1992 1993 1994 1996

Production : 260 330 380 525 965

(in Tonnes) [Hint : Use False Base Line]

[Ans. 745 Tonnes]
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(7) fuEu lkj.kh ls ,d QeZ }kjk fofHkUu o"kks± esa v£tr ykHk fn, gSaA 1996 esa QeZ dk ykHk Kkr djsa %-

The following table gives the profits of a firm for different years. Estimate the profits for 1996.

Year : 1991 1992 1993 1994 1995

Profits : 125 163 204 238 282

(Rs. in Lakhs) [Hint : Binomial Method]

[Ans. 380]

(8) fuEu rkfydk ls o"kZ 1991 esa gksus okyh tula[;k dk vuqeku yxkb, %

From the following table, estimate the population for 1991 :

Year : 1931 1941 1951 1961 1971 1981

Population : 75401 82984 86686 44947 93091 127327

[Hint : First interpolate the value for 1961 = 86546.9 and then extrapolate for 1991]

[Ans. 220750]

(9) fuEu vkadM+ksa ls mu izkf.k;ksa dh la[;k dk vkadyu djks ftudh vk; 400 rFkk 500 :- ds chp gS %

Estimate the number of persons where incomes are between Rs. 400 and Rs. 500 from the following

figures :-

Income in Rs. : Below 200 200-400 400-600 600-800 800-1000

No. of persons : 120 145 200 250 150

in thousands.

[Ans. Below 500 = 355.039 thousand, Between 400-500 = 90.039 thousand—Newton’s Method]

(10) fuEufyf[kr vkadM+ksa ls x = 2 ds fy, vkUrjx.ku }kjk rFkk x = 5 ds fy, ckáx.ku }kjk y ds eku Kkr dhft,%

Obtain the value of y for x = 2 by interpolation and for x = 5 by extrapolation :

x : 0 1 2 3 4 5

y : 8 10 ? 15 17 ?

[Ans. 12.5 and 18.1]

(11) fdlh ijh{kk esa 492 fo|k£Fk;ksa us fuEufyf[kr vad izkIr fd,A mu fo|k£Fk;ksa dh la[;k crkb, ftUgksaus 42 ls
vf/kd ysfdu 45 rd vad izkIr fd, gksaA

The following are the marks obtained by 492 students in a certain examination. Find out the number of

students who secured than 42 but not more than 45 marks.

Marks No. of Students

Not more than 40 212

Not more than 45 296

Not more than 50 368

Not more than 55 429

Not more than 60 460

Not more than 65 481

Not more than 70 490

Not more than 75 492

[Ans. No. of Students = 40]
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(12) uhps fn;s x, vk¡dM+ksa ls 35-40 o"kZ dh vk;q ds chp ekrkvksa ls mRiUu cPpksa dh vkSlr la[;k dk vuqeku yxkb, %-

From the data given below, estimate the average number of children born per mother aged 35-40 years :

Age of mother in years Average no. of children born

15-20 0.7

20-25 2.1

25-30 3.5

30-35 4.8

40-45 5.8

[Ans. 5.72]

(13) fuEu vkadM+ksa ls 20 :- ls 21 :- ds chp dekus okys izkf.k;ksa dh lEHkkO; la[;k dk vkUrjx.ku djsa %

Interpolate the probable number of persons earning between 20 and 25 rupees from the following figures:-

Income in Rs. : Less than 10 10-20 20-30 30-40 40-50

No. of Persons : 150 170 200 250 180

(14) fdlh mi;qDr chtxf.krh; fof/k ls x = 3 ds fy, y dk eku Kkr djsa %-

Using any suitable algebric method find out the value of y for x =3

The following values are given in a table :

x : 1 2 3 4 5

y : 216000 226981 — 250047 262144

(15) fuEu lkj.kh ls 45 ls 48 vad izkIr djus okys fo|k£Fk;ksa dh la[;k Kkr dhft, %

From the following table find the number of students who obtained the marks between 45 to 48 :

izkIrkad (Marks) : 35-40 35-45 35-50 35-55 35-60

fo|k£Fk;ksa dh la[;k (No. of Persons) : 138 230 284 320 350

[Ans. 36]

(16) fuEu rkfydk esa] ySxjast fof/k dh lgk;rk ls vKkr ewY; dk vkUrjx.ku dhft, %

Interpolate the missing figure in the table given below with the help of Lagrange’s method :

Year Acres of Lakhs

1961 1331

1962 1758

1963 2197

1964 ?

1965 3375

1966 4096

1967 4913

[Hint : Revise X taking 1960 as common]

[Ans. 2744 Acres in Lakhs]

qq



lEHkkouk fl)kUr 3 7 9

vè;k; - 14

lEHkkouk fl)kUr (Probability)

fl)kUr dk fodkl
^^lEHkkouk fl)kUr dk egRo dsoy rk'k vFkok iklk [ksyus okyksa ds fy, gh ugha gS tks fd mlds vkfn** nso Fks, vfirq
mu lHkh dk;Z'khy O;fDr;ksa, m|ksxksa ds vè;{kksa, lsukuk;dksa vkfn ds fy, mldk egRo gS ftudh lQyrk fu.kZ;kas ij
fuHkZj djrh gS, tks Lo;a nkss izdkj ds dkjdksa ij fuHkZj djrs gSa, izFke Kkr vFkok x.kuk-;ksX; rFkk nwljs vfuf'pr rFkk
lEHkkforA** okLro esa lEHkkouk fl)kUr (Theory of Probability) ds vè;;u dh izsj.kk loZizFke tqvkfj;ksa ls izkIr gqbZ
FkhA HkkX; nsork (Goddess Fortune) vFkok vUèkfo'okl (Supersitions) ij vkLFkk j[kus okys l=kgoha 'krkCnh ds dqN
tqvkjh tq, esa thrus ds voljksa ls lEcfUèkr leL;kvksa dk lekèkku djkus ds fy, rRdkyhu izfl) xf.krKksa ds ikl
tkrs FksA bl izdkj xsfyfy;ks (Galileo) ikWLdy (Pascal) QesZV (Fermat) uke izfl) xf.krKksa us viuh ;ksX;rk dk
mi;ksx voljksa dh leL;k (Problem of Chance) dks lqy>kus esa fd;k ftlls lEHkkouk fl)kUr ds fodkl dk jkLrk
[kqykA ikWLdy (Psacal) mUuhloha 'krkCnh ds izkjEHk ds Ýkal ds fuoklh ykSIysl (Laplace) rFkk teZuh fuoklh xkWl
(Gauss) uked xf.krKksa us ^volj ds fu;eksa* (Law of Chance) ds Kku esa egRoiw.kZ òf) dh FkhA jk"Vªh; vFkZ -O;oLFkk
ds foLrkj ds lkFk-lkFk vusd egku xf.krKksa, tSls Mh ek;ojs (De Moivre) fudksyl Msfu;y cuksZyh ;wyj Mh ,yecVZ
vkfn dks Hkh lEHkkouk fl)kUr ds fodkl djus dh izsj.kk feyhA bu O;fDr;ksa us bl fl)kUr dk iz;ksx foÙkh;, tu-

LokLF;, lSfud rFkk jktuSfrd {ks=k dh leL;kvkas ds Li"Vhdj.k esa fd;kA vkèkqfud dky esa fQ'kj (R.A. Fisher)

fi;Zlu-firk ,oa iq=k (Pearson, Father and son both) rFkk ts. usesu (J. Neyman) us lEHkkouk fl)kUr ij vkèkkfjr
U;kn'kZ fl)kUr (Sampling Theory) dk fodkl fd;k vkSj vkt ,d O;kid lEHkkouk fl)kUr fo|eku gS vkSj, ^^;g
lEHko izrhr gksrk gS fd vxys n'kdksa esa lEHkkouk fl)kUr dk vkSj vkxs fodkl foKku ds bfrgkl esa ,d egRoiw.kZ
vè;k; dk Jhx.ks'k djsxkA** D;ksafd, ^^izÑfr esa volj rFkk dkj.kksa dh ,slh O;oLFkk ik;h tkrh gS tks bl izdkj dk;Z
djrh gS fd mu dkj.kksa ds izHkkoksa dks ijEijkxr lEHkkouk fl)kUr ds vkèkkj ij, ftlesa lhfer lkaf[;dh vFkZ eas
xf.krh; lEHkkouk dk izfrLFkkiu O;kogkfjd lEHkkouk ls fd;k tkrk gS, iwoZ-O;Dr fd;k tk ldrk gSA** tsEl th. fLEFk
us er O;Dr fd;k gS fd, ^^oSKkfud i)fr-n'kZu dk ,d u;k ;a=k-dk ;g dk;Z jgk gS fd og ikfjdkfYid Kku {ks=k
esa xgjk cSBsA eq[;r% blh dkj.k lEHkkouk fl)kUr dk fodkl lEHko gqvk gSA** lEHkkouk fl)kUr dk iz;ksx HkkSfrd'kkL=k,
[kxksy'kkL=k vkfn dh rqyuk esa O;kikj rFkk vFkZ'kkL=k esa u;k gh gSA lkaf[;dh foKku ds foLrkj rFkk leadksa ds
vfèkdkfjd O;ogkj ls fl)kUr ds fodkl dh lEHkkouk vkSj c<+h gSA gsjksYM gksVsfyax ds vuqlkj, ^^fiNys nks n'kdksa ls
leadksa ds iz;ksx ds vR;fèkd foLrkj dk lEcUèk lEHkkouk fl)kUr ij vkèkkfjr xf.krh; fodkl ls gS rFkk eq[;r% blh
ls lEHko Hkh gqvk gSA**

lkaf[;dh esa lEHkkfork fl)kUr dk cgqr egRo gSA lkaf[;dh fu"d"kks± dh O;k[;k djus esa bldk cM+k ;ksxnku gSA
lkaf[;dh; fu;ferrk fu;e (Law of Statistical Regularity) o egkad tM+rk dk fu;e (Law of Inertia of Large

Numbers) bl fl)kUr ij vkèkkfjr gSA lkFkZdrk ds ijh{k.k tSls (Tests of Significance) Hkh blh fl)kUr ij vkèkkfjr
gSaA

vFkZ (Meaning) — ^^lkaf[;dh; fl)kUr esa lEHkkouk dk fopkj egRoiw.kZ ikVZ vnk djrk gS fQj Hkh ,d lUrks"ktud
<ax ls bldks ifjHkkf"kr djuk dfBu gSA** ^lEHkkouk* dk iz;ksx fnu-izfrfnu dh cksypky esa gksrk gS( ge ,d izdkj ds
dFku lqurs jgrs gSa % ^^veqd O;fDr dh thrus dh lEHkkouk de gS**( ;g lEHkkouk gS fd vkt 'kke rd ikuh cjls**(
^^lEHkor% rqEgkjh ckr lgh gks**( ^^lQyrkd dh lEHkkouk ipkl-ipkl gS** vkfn-vkfnA bu leLr dFkuksa esa vfuf'rrk
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dh Hkkouk dks O;Dr fd;k x;k gSA xkSFks us dgk gS fd, vKkurk esa dk;Z djus ls vfèkd Hk; dh ckr vkSj dksbZ ugha gSA**7

lEHkkoukvksa ds :i esa rdZ djus dh vfuf'prrk vFkok Kku dks de djus dk iz;Ru fd;k tkrk gSA lkaf[;dh foKku
esa ^lEHkkouk* 'kCn dk ìFkd vFkZ gS , ;g vFkZ lkekU; iz;ksx ds vFkZ esa vfèkd lw{e gSA ySIysl ds 'kCnksa easa, ^^lEHkkouk
vuqdwy ?kVukvksa dk leLr leku :i ls ?kfVr ?kVukvksa ds lkFk vuqikr gSA

fdlh nh gqbZ ?kVuk ds ?kVus dh lEHkkouk gh ml ?kVuk dh izkf;drk gSA izkf;drk lnSo 'kwU; (0) rFkk ,d (1) ds eè;
gksrh gSA ;fn dksbZ ?kVuk fuf'pr :i ls ugha ?kVsxh rks mlus ?kVus dh izkf;drk 'kwU; gksxh vkSj ;fn fdlh ?kVuk dk
gksuk izk;% fuf'pr gS rks mldh izkf;drk ,d (1) gksxhA izkf;drk ds fo"k; esa fo}kuksa ds fofHkUu er gSaA eq[;r% ;g
er fuEu izdkj ds gSa %-

(1) mís';iw.kZ lEHkkouk ;k izkf;drk (Objective Probability Approach) : mís';iw.kZ izkf;drk izÑfr ds loZekU;
fu;ekssa ij vkèkkfjr gSa, ftuds fo"k; esa dksbZ nks er ugha gSa ;k ijh{k.kksa (Trials) o iz;ksxksa (Experiments) ij
vkèkkfjr gSaA bl izdkj dh izkf;drk oS;fDrd er (Subjective Approach) ls fHkUu gS tks dsoy fdlh O;fDr
fo'ks"k ds oS;fDrd er ij gh vkèkkfjr gSA vr% mís';iw.kZ er i{kikr dh ifjfèk ls ckgj gS vkSj bleas mís'; iwjk
djus dh vfHkyk"kk izn£'kr gksrh gSA blds vUrxZr fuEufyf[kr nks er vkrs gSa%-

¼v½ 'kkL=kh; er ;k xf.krh; er (Classical Approach or Mathematical Apprach) : lEHkkouk 'kCn dk
;g izkjfEHkd o.kZu gSA bls Lo;a fl) lEHkkouk vFkok loZekU; izkÑfrd fu;eksa ij vkèkkfjr fu;e (Based

on Priori Law) Hkh dgk tkrk gSA xf.krh; rdZ ij vkèkkfjr gksus ds dkj.k bls xf.krh; lEHkkouk Hkh dgrs
gSaA lu~ 1954 esa Ýkal ds LVksfj;ksa us fo}ku xf.krK ikWLdy (Pascal) o muds ledkyhu fo}ku xf.krK
QesZV (Fermat) ls lês o volj lEcUèkh leL;kvksa dk lEHkkouk ds ekè;e ls gy fudyok;k, ftlls
lEHkkfork ds 'kkL=kh; fopkj dks cy feykA bl le; esa izkf;drk fl)kUr dk mi;ksx, loZekU; mís';ksa tSls
— flDds (Coin) o ikls (Dice) ds mNkyus, rk'k dh xM~Mh (Pack of Cards0 ls iÙks fudkyus, fdlh crZu
ls fofHkUu jaxksa dh xsansa fudkyus ij vkus okyh fo'ks"k jax dh xsan lEcUèkh dk;ks± ds fy, fd;k x;kA
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ySIysl (Laplace) : ySIysl ds }kjk nh x;h lEHkkouk dh ifjHkk"kk izk;% lHkh xf.krK ekurs gSaA

bl ifjHkk"kk dks ;fn ge lw=k ds :i esa fy[ksa rks ;s bl izdkj gksrh gSa %

p =
Number of favourable cases

Total number of equally likely cases

tgk¡ p = ?kVuk ?kfVr gksus dh izkf;drk (Probability that the event will take place)

rFkk q =
Number of cases not favourable

Total number of equally likely cases

tgk¡ q = ?kVuk u ?kfVr gksus dh izkf;drk (Probability that the event will not take place)

fdlh ?kVuk ds ?kfVr gksus (p) rFkk u ?kfVr gksus (q) dh lEHkkoukvksa dk ;ksx 1 gksrk gS,

vFkkZr~ p + q = 1

xf.krh; :i esa % p =
a

a bï
,    q  =  

b

a bï

where, a = Number of favourable cases

b = Number of non-favourable cases

a + b = Total number of equally likely cases.

Illustration 1 : From a bag containing 10 black and 5 red balls, a ball is drawn at random. What is

probability that it will be red ?

Solution : Total number of balls in the bag = 10 + 5 = 15

Number of red balls = 5

Probability of getting a red balls or

p (A) =
Number of favourable cases

Total number of equally likely cases

=
5

15
 = 

1

3

\ Probability of getting a red ball is 
1

3
 or .33

Illustration 2 : From a bag containing 5 white, 8 black and 17 red balls, a ball is drawn at random. What

is the probability that it is white and it is not white ?

Solution. Total number of balls in the bag = 5 + 8 + 17 = 30

Number of white balls = 5

Probability of getting a white ball or

p (A) =
Number of favourable cases

Total number of equally likely cases

=
5

30
ï

1

6

\ For the probability of not drawing white ball or

q = 
25

30

5

6
ï
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Thus p + q =
1

6

5

6
1ï ï

Illustration 3 : One card is drawn from a standard pack of 52 cards. What is the chance that it is a queen ?

Solution :There are four queens in a pack of 52 cards

\ The probability of drawing a queen or

P (A) =
Number of favourable cases

Total number of equally likely cases

=
4

32

1

13
ï

xf.krh; ¼'kkL=kh;½ lEHkkfor fl)kUr ds vUrxZr ?kVukvksa esa fuEu rhu fo'ks"krk,¡ gksuh pkfg, %

(1) leku :i ls ?kfVr ?kVuk,¡ (Equally likely events)

(2) loZxzkgh ?kVuk,¡ (Collectively exhaustive events)

(3) ikjLifjd viothZ ?kVuk,¡ (Mutually exclusive events)

(1) leku :i ls ?kfVr ?kVuk,¡ (Equally Likely Events) : lEHkkouk fl)kUr ds foospu ds ^leku :i ls ?kVus
okyh ?kVuk,¡* okD;ka'k dks iz;ksx fd;k x;k gSA ;s os ?kVuk,¡ gksrh gSa ftuesa ls dksbZ ?kVuk ?kV ldrh gSA
mnkgj.kkFkZ ;fn fdlh flDds dks mNkyk (Toss) tk; rks ;k rks og fpÙk fxjsxk ;k iV, vr% leku :i ls ?kVus
okyh ?kVuk,¡ nks gqb±A fuEu mnkgj.kksa ls ;g vkSj vfèkd Li"V gks tk;sxk %-

1. igyh mNky esa fpÙk (H) nwljh esa Hkh fpÙk (H)

2. igyh mNky esa fpÙk (H) nwljh esa iV (T)

3. igyh mNky esa iV (T) nwljh esa fpÙk (H)

4. igyh mNky esa iV (T) nwljh esa Hkh iV (T)

bl rjg gekjs ikl pkj lEHkkfor ?kVuk,a gSa (HH, HT, TH, TT) A ;s pkjksa gh leku :i ls ?kVus okyh gSaA

blh rjg ls tc ge ,d iklk Qsadrs gSa (Roll a Dice) rks gesa 1 ls 6 rd dksbZ Hkh la[;k fey ldrh gSA bl rjg
ls gekjs ikl leku :i ls ?kVus okyh laHkkfor ?kVuk,a gSaA ;fn ge nks ikls Qasds rks laHkkfor ?kVukvksa ds dqy la[;k
36 gksxh tks fd fuEufyf[kr gksxh %-

(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6)

(2, 1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6)

(3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6)

(4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6)

(5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6)

(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)

mijksDr dks"Bdksa esa izFke la[;k igyk iklk Qsadus ij feyh la[;k o nwljh la[;k, nwljk iklk Qasdus ij feyh la[;kA
mnkgj.k ds fy, (4, 5) dk vFkZ gS fd igys ikls esa 4 vad feyk o nwljs ikls esa 5 vad feykA

;fn ge rk'k ds 52 iÙkksa esa ls ,d iÙkk fudkyrs gSa rks gekjs ikl dqy 52 laHkkfor ?kVuk,a gSa tks leku :i ls ?kVus
okyh gSaA
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(2) loZxzkgh ?kVuk,¡ (Collectively Exhaustive Events) : leLr izfrdwy o vuqdwy ?kfVr ?kVukvksa dk ;ksx dqy
?kVukvksa ds ?kVus ds ;ksx ds cjkcj gksrk gSA vr% vuqdwy ?kVuk,a (Favourable Events) dHkh Hkh dqy ?kVukvksa
ds ;ksx ls vfèkd ugha gks ldrhA blls vfHkizk; gS fd gesa leLr lEHko ?kVukvksa dk iz;ksx fd, fcuk Hkh iwoZ
vkHkkl (Intuition) gksrk gSA mnkgj.kr;k ,d vufHkur flDds dks mNkyus ij dsoy iV ;k fpÙk gh lEHko gks
ldrs gSaA blh izdkj ,d ikls (Dice) dks Qasdus ij 1, 2, 3, 4, 5 vkSj 6 fcUnq (Dots) gh vk ldrs gSaA vr%
;g lHkh loZxzkgh ?kVuk,¡ gSaA blh izdkj ,d rk'k dh xM~Mh esa fpM+h, iku, b±V o gqdqe ds iÙks gh gks ldrs gSa,
vr% ;gk¡ dqy loZxzkgh ?kVuk,¡ 52 gSaA

(3) ikjLifjd viothZ ?kVuk,¡ (Mutually Exclusive Events) : ikjLifjd viothZ ?kVuk,¡ os ?kVuk,¡ gksrh gSa
ftuds ?kVus ij vU; ?kVukvksa ds ?kVus dh lEHkkouk lekIr gks tkrh gS rFkk blds foijhr vU; ?kVuk ds ?kV
tkus ij iwoZ ?kVuk ds ?kVus dh lEHkkouk lekIr gks tkrh gSA vU; 'kCnksa esa, ikjLifjd viothZ ?kVuk,¡ ,d lkFk
gh ugha ?kV ldrhaA mnkgj.kkFkZ, ;fn ,d flDds dks mNkyk tk; rks fpÙk fxj tkus ij iV fxjus vFkok iV fxj
tkus ij fpÙk fxj tkus dh lEHkkouk lekIr gks tkrh gSA blh izdkj ;fn ikls dks Qasdk tk; rks mldh dksbZ Hkh
lkbM Åij vk tkus ij vU; lkbMksa ds Åij vkus dh lEHkkouk lekIr gks tkrh gSA ikls dh N% lkbM gksrh gSa
ijUrq ,d ckj esa ,d gh lkbM Åij jg ldrh gS vr% ;s ikjLifjd viothZ ?kVuk,¡ gSaA

(II) lkis{k vkòfÙk lEHkkfork fl)kUr (Relative Frequency Theory of Probability)

iz;ksxkRed lEHkkfork (Empirical Approach) : lEHkkfork fl)kUr dh 'kkL=kh; ifjHkk"kk ¼xf.krh; ifjHkk"kk½ dsoy
flDdksa ds mNky, ikls ds Qasdus, rk'k dh xM~Mh ls iÙks fudkyus o vU; volj lEcUèkh leL;kvksa dks gy djus rd
dh lhfer gSA vr% ,sls lHkh ijh{k.k, ftUgsa vfèkd ckj nksgjk;k tkrk gS, ogk¡ lkis{k vkòfÙk fl)kUr dk;Z djrk gSA bl
fl)kUr ds vuqlkj dksbZ ?kVuk dqy leku :i ls ?kfVr ‘n’ izdkj gks ldrh gS ;g ?kVuk ‘A’ ;fn ‘m’ izdkj ls ?kfVr

gks ldrh gS, rks bldh vkòfÙk 
m

n

F
H
I
K  gksxhA fdUrq ;fn dqy ijh{k.k (trial) vuUr (infinite) gks rks 

m

n
 ls tks eku vk,xk,

mls gh lkis{k vkòfr lEHkkfork fl)kUr dh lhek dgsaxsA bls fuEu izdkj O;Dr fd;k x;k gS % -

P (A) = Limit
n

m

nï ï

bl izes; ;k izfriknu okus ekbZl (Von Mises) us fd;kA ;g fl)kUr fuEufyf[kr nks eq[; ekU;rkvksa (Assump-

tions) ij vkèkkfjr gS %

(1) ijh{k.k (trial) ;k voyksdu (observation) nSo fun'kZu (random sampling) ij vkèkkfjr gksa rFkk izR;sd ?kVuk
ds ?kVus ds leku volj (equally likely chances) gksaA

(2) voyksduksa dh la[;k vusd ckj gksA

bu nksuksa ekU;rkvksa ds iw.kZ gksus ij gh lkis{k vkòfÙk fLFkj (Stable) gksxh D;kasfd ;g lkaf[;dh; fu;ferrk fu;e (Law

of Statistical Regularity) o egk¡d tM+rk fu;e (Law of Inertia of Large Numbers) dk fl)kUr gSA blh dkj.k ls
bl fl)kUr dks lkaf[;dh; izkf;drk ifjHkk"kk (Statistical Definition of Probability) Hkh dgrs gSaA lEHkkouk fl)kUr
dh bl ifjHkk"kk dk iz;ksx O;ogkj esa lEHko izrhr ugha gksrk, D;ksafd voyksdu izk;% ifjfer (Finite) gh gksrs gSa, vuUr
(Infinite) ughaA vr% O;ogkj esa bl fl)kUr dks fuEu izdkj ls O;Dr djrs gSa %

P (A) =
m

n
 = 

Number of favourable cases

Total number of equally likely cases

mnkgj.k ds fy,, ;fn ge fdlh flDds dks 100 ckj mNkysa vkSj 55 ckj fpÙk (Head) vk, rks fpÙk dh lkis{k vkòfÙk

55

100
 = 0.55 gksxhA blh izdkj flDds dks 100 ckj vkSj mNkyus ij ;fn fpÙk (Head) dh la[;k 48 gks rks lkis{k vkòfÙk
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48

100
 = 0.48 gksxhA vr% dqy 200 ijh{k.kksa esa lkis{k vkòfÙk 

0.55 + 0.48

2
ï ï

1 03

2
0 515

.
.  gksxhA vr% tSls-tSls ijh{k.kksa

dh la[;k c<+kbZ tk;sxh fpÙk dh lkis{k vkòfÙk esa fLFkjrk vkrh jgsxh vkSj ijh{k.kksa dh la[;k (n) vuUr (infinite) gksus
ij lkis{k vkòfÙk (r/n) = 0.50 dh vksj izòÙk gksxhA

lhek,¡ (Limitations) : lkaf[;dh dh bl ifjHkk"kk dh fuEu lhek,¡ gSa %-*

(1) fofHkUu ijh{k.kksa dh ifjfLFkfr;ksa dk vko';d :i ls leku gksuk lEHko ugha gSA izk;% oSKkfud ijh{k.kksa esa fofHkUu
'kksèk dk;Z (Research) gksus ds ifj.kkeLo:i ijh{k.kksa dh ifjfLFkfr;k¡ leku ugha jg ikrhaA

(2) ijh{k.kksa dh la[;k dk vuUr dh vksj izòÙk gksuk (n tending to infinity) ,d lS)kfUrd èkkj.kk ek=k gSA

izkf;drk dh mi;qZDr nksuksa ifjHkk"kk,¡ ns[kus esa ,d-tSlh izrhr gksrh gSa ijUrq bueas cgqr varj gSA

izFke ifjHkk"kk esa P (A), rFkk 
r

n
 esa dksbZ vUrj ugha gS ijUrq f}rh; ifjHkk"kk esa p (A), n ds vuUr gksus ij 

r

n
 dh lhek

O;Dr djrh gS vFkkZr~ voyksduksa ds vlhfer gksus ij izkf;drk lkis{k vkòfÙk dh lhek O;Dr djrh gSA

izFke ifjHkk"kk }kjk izkI; izkf;drk dks Lo;a fl) izkf;drk (a priori probability) Hkh dgrs gSa D;ksafd ;g rdZiw.kZ gksrh
gS rFkk blesa iz;ksx (experiment) dh vko';drk ugha gksrh ijUrq lkaf[;dh esa rdZ }kjk izkIr izkf;drk cgqr de
ikbZ tkrh gSA lkis{k vkòfÙk izkf;drk fl)kUr (relative frequency theory of probability) }kjk izkIr izkf;drk dks
okLrfod izkf;drk (a posteriori probability) Hkh dgrs gSaA ;g rdZ ds LFkku ij iz;ksx (experiment) ij vkèkkfjr gksrh
gSA

(III) oS;fDrd lEHkkouk (Subjective Approach or Personalistic View or Probability)

;|fi lkis{k vkòfÙk lEHkkfork fl)kUr gh vfèkd izpfyr o ekU; gS , fdUrq fQj Hkh f}rh; egk;q) ds ckn ls oS;fDrd
lEHkkouk dks Hkh cy feyk gSA foady;j o gs;t ds vuqlkj, ^^oS;fDrd lEHkkouk dh O;k[;k ,d O;fDr ds fo'okl ds
eki dks vFkok ,d O;fDr ds la[;kRed fopkj dks dgrs gSaA**

bl izdkj dh lEHkkouk dh mi;ksfxrk ,slh ifjfLFkfr esa vfèkd gS tgk¡ u rks loZekU; izkÑfrd fu;e (a priori

probability) ykxw gksrs gSa vkSj u gh ?kVuk ds ?kfVr gksus dk Hkkj (weight) fn;k tkrk gS tks 0 vkSj 1 ds ekè; gks ldrk
gSA ;fn ?kVuk ds ?kVus ds fy, fofHkUu iz;ksx fd, tk ldrs gSaA mnkjg.kkFkZ — ;fn ,d vè;kid ch. dkWe ijh{kk eas
fdlh Nk=k ds izFke vkus dh lEHkkouk dks 0.99 O;Dr djrk gS o vU; Nk=k ds Qsy gksus dh lEHkkouk 0.55 O;Dr djrk
gS rks ;g mlds O;fDrxr fo'okl ij gh vkèkkfjr gSA blh izdkj ,d O;olk;h vius fo'okl o O;fDrxr vuqHko ds
vkèkkj ij dg ldrk gS fd vxys ekg mls ^v* oLrq dk vkns'k izkIr gks ldrk gS vFkok ughaA oS;fDrd lEHkkouk esa
?kVuk ds ?kVus dh lEHkkouk vfèkd gS rks Hkkj 1 ls lehi gksxk vkSj ;fn ?kVuk ds ?kVus dh lEHkkouk ugha gS rks Hkkj
0 ds utnhd gksxkA vr% bl fl)kUr dk {ks=k O;kid o yphyk gSA ftu {ks=kksa esa mís';iw.kZ vkadM+s (Objective Data)

miyCèk ugha gS vFkok tgk¡ oS;fDrd o mís';iw.kZ vk¡dM+ksa dk feJ.k ik;k tkrk gS, ogk¡ bl izdkj dh lEHkkouk gh mÙke
gS, fdUrq O;fDr dks dM+h tk¡p ds ckn gh Hkkj O;Dr djus pkfg, vU;Fkk lEHkkouk fu"d"kZ Hkzked gks ldrs gSaA O;olk;
dh fofHkUu ifjfLFkfr;ksa esa fu.kZ; ysus ds fy, oS;fDrd lEHkkouk dk cgqr egRo gSA

(IV) lEHkkfork fl)kUr dh vkèkqfud ifjHkk"kk (Modern Apprach of Probability Theory)

lEHkkouk dh vkèkqfud ifjHkk"kk :l ds xf.krK ,. ,u. dksyeksxzkso us lu~ 1933 esa nhA bl ifjHkk"kk esa oS;fDrd
(Subjective) o mís';iw.kZ (Objective) vk¡dM+ksa dk lfEeJ.k gSA bleas lEHkkouk fl)kUr dh dksbZ fuf'pr ifjHkk"kk ugha
gS, cfYd dqN ekU;rkvksa (Postulated or axioms) dk o.kZu gS, ftu ij lEHkkouk vkèkkfjr gS, tks fuEu izdkj gS %-

(i) fdlh ?kVuk dks ?kVus dh izkf;drk lnSo 0 o 1 ds eè; jgrh gSA

(ii) leLr U;kn'kZ ds ?kfVr gksus dh lEHkkouk 1 gSA
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(iii) ;fn ^v* rFkk ^c* nks ikjLifjd viothZ ?kVuk,¡ (mutually exclusive events) gksa, rks ^v* vFkok ^c* ?kVuk ds
?kVus dh lEHkkouk fuEu izdkj O;Dr gksxh %

P (A or B) = P (A) + P (B)

dksyeksxzkso us lEHkkouk fudkyus dh ,d ubZ i)fr fudkyh tks fp=kksa ds ekè;e (Theory of sets called venn diagram)

ij vkèkkfjr gSA dksyeksxzkso us lHkh lEHkkouk rF; tSls leku :i ls ?kfVr ?kVuk,¡, vuqdwy ?kVuk,¡, loZxzkgh ?kVuk,¡,
ikjLifjd viothZ ?kVuk,¡, Lora=k o vkfJr ?kVuk,¡ lHkh fp=kksa }kjk (Theory of Sets) le>kbZ gSaA oSu fp=k (Venn

Diagram) rFkk fcUnqjs[kh; izn'kZu (Graphic Presentation) dk iz;ksx Hkh dksyeksxzkso us lEHkkouk fudkyus esa fd;k gS,
blhfy, bl fl)kUr dks izkf;drk dk vkèkqfud :i le>k tkrk gSA

mi;qZDr pkjksa fl)kUr ds vius-vius xq.k o nks"k gSaA lEHkkouk fudkyrs le; ljy o mi;qDr iz.kkyh dk iz;ksx gh
loZJs"B gSA lkaf[;dh dh lgk;rk ls gh vfuf'prrk esa mfpr fu.kZ; lEHkkfork fl)kUr ds ekè;e ls fudkys tk ldrs
gSa, D;ksafd lEHkkouk gh vfuf'prrk dk eki o Hkk"kk gSA vr% lEHkkouk fl)kUr ds O;kogkfjd iz;ksx dh tkudkjh gksuk
vfuok;Z gSA

izkf;drk dk egRo vFkok mi;ksfxrk
(Importance or Utility of Probability)

izkf;drk dk izkjEHk 17oha 'krkCnh eas lVksfj;ksa ls lEcfUèkr iz'uksa dk xf.krh; mÙkj nsus ds fy, gqvkA ckn esa bldk
iz;ksx volj lEcUèkh leL;kvksa (Problems related to chance) tSls flDds ds mNkyus, iklk Qsadus, rk'k dh xM~Mh ls
iÙks fudkyus o FkSys ls fofHkUu jaxkas dh xsansa fudkyus lEcUèkh leL;kvksa dk mÙkj fudkyus ds fy, gqvkA vktdy
lEHkkouk fl)kUr dk mi;ksx vkfFkZd leL;kvksa dks lqy>kus esa izcUèk esa ;kstuk o fu;U=k.k lEcUèkh fu"d"kZ fudkyus
esa, lHkh izdkj dh nq?kZVukvksa ds  ?kVus ls lEcUèkh iz'uksa esa, mRiUu gksus okys cPpksa ds fyax — yM+dk vFkok yM+dh
mRiUu gksus dh lEHkkouk vkfn dks tkuus esa fd;k tkrk gSA ;gk¡ rd fd bldk mi;ksx fofHkUu vuqlaèkkuksa o nSfud
thou ls lEcUèkh leL;kvksa dks lqy>kus ls Hkh fd;k tkrk gSA vkt ds oSKkfud ;qx esa lEHkkouk fl)kUr dks fuf'pr
(Certainty) ds LFkkukiUu ds :i esa tkuk tkus yxk gSA

laHkkouk dh mi;ksfxrk dks fuEufyf[kr rF;ksa ls vkSj Hkh Li"V fd;k tk ldrk gS %-

(1) lkaf[;dh ds vkèkkjHkwr fu;e tSls lkaf[;dh fu;ferrk fu;e (Law of Statistical Regularity) o egkad tM+rk
dk fu;e (Law of Inertia of Large Numbers) lEHkkfork fl)kUr ij gh vkèkkfjr gSA

(2) ;gh ugha fofHkUu lkFkZdrk ds ijh{k.k (Test of Significance) tslS T-Test, F-Test, Z-Test, Chi-Square Test

vkfn Hkh lEHkkfork fl)kUr ij gh vkèkkfjr gSA

(3) izkf;drk ;k laHkkouk fl)kUr volj lEcUèkh leL;k (Problems related to chance) dk lekèkku djus esa
mi;ksxh gSA

(4) fu.kZ; fl)kUr (Decision Theory) Hkh laHkkouk ds vkèkkjHkwr fu;eksa ij gh vkèkkfjr gSA

(5) ;g fl)kUr izk;% vk£Fkd o O;kolkf;d leL;kvksa ds lekèkku esa iz;ksx fd;k tkrk gSA ftu fLFkfr;ksa esa tksf[ke
o vfuf'prrk gksrh gS, ogk¡ izkf;drk fl)kUr vfèkd mi;ksxh gksrk gSA

(6) laHkkouk o oS;fDrd er ,slh fLFkfr;ksa esa vfèkd mi;ksxh gS, ftuesa laHkkouk dks okLrfod :i ls ugha ekik tk
ldrkA vr% bl er us laHkkouk dk ,d u;k }kj [kksyk gSA ckn esa vuqHko ds vkèkkj ij laHkkouk ds oS;fDrd
er esa ifjorZu Hkh fd;k tk ldrk gSA

;kyqu-pkÅ (Ya-Lun Chou) us lkaf[;dh esa izkf;drk fl)kUr ds ckjs esa ;gk¡ rd dgk gS fd ^^lkaf[;dh vfuf'prrk
esa fu.kZ; ysus dh i)fr gSA** (Statistics is a method of decision making under uncertainty)”.
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vkèkkjHkwr èkkj.kk,¡
(Fundamental Concepts)

izkf;drk dh x.kuk fofèk dk o.kZu djus ls igys dqN 'kCnks@èkkj.kkvksa@?kVukvksa dh tkudkjh vfr vko';d gS, D;ksafd
budh Bhd tkudkjh gksus ls iz'u dks le>uk ljy gks tkrk gS vkSj v'kqf) dh lEHkkouk Hkh de gks tkrh gSA budk
o.kZu fuEu izdkj ls fd;k x;k gS %

nso iz;ksx ;k ijh{k.k
(Random Experiment)

;g ,d iz;ksx (Experiment) gS tks ;fn le:i 'krks± ;k n'kkvksa (Homogeneous Conditions) ds vkèkkj ij ckj-ckj
nksgjk;k tk, rks leku ifj.kke iznku ugha djrkA fofHkUu lEHko ifj.kkeksa esa ls dksbZ Hkh ,d ifj.kke gks ldrk gSA ;gk¡,
ifj.kke lnSo ,d-leku ugha gksrkA mnkgj.k ds fy,, ;fn ,d iklk (Dice) Qsadk tk, rks ;g ges'kk ua. 6 gh Åij
gks bl izdkj ugha fxjsxkA ;g 6 lEHko <axksa esa ls fdlh Hkh izdkj ls fxjsxk vFkkZr~ ikls ij vafdr 6 vadksa esa ls dksbZ
Hkh ,d Åij vk ldrk gSA

fun'kZu lewg
(Sample Space)

,d nSo iz;ksx (Random Experiment) ds lHkh lEHko ifj.kkeksa ds lewg dks fun'kZu lewg dgrs gSaA nwljs 'kCnksa esa, nSo
iz;ksx dh lHkh lEiw.kZ ?kVukvksa (Exhaustive Events) dk lewg fun'kZu lewg gSA iz;ksx ds izR;sd lEHko ifj.kke dks
vo;o ;k fun'kZu fcUnq (Element or Sample Point) Hkh dgk tkrk gSA ,d flDds dks mNkyus ij fun'kZu lewg ds
dsoy nks ifj.kke gks ldrs gSa — fpÙk ;k iV~, bl izdkj fun'kZu lewg = ¼fpÙk, iV½A ,d ikls dks Qasdus ij fun'kZu
lewg (1, 2, 3, 4, 5, 6) gksxkA ;fn ,d lkFk nks flDds Qasds tk,a rks iz;ksx ds pkj lEHko ifj.kke gksaxs %-

flDdk 2 (Coin 2)

flDdk 1 (Coin 1) H T

H HH HT

T TH TT

bl iz;ksx dk fun'kZu lewg = (HH, HT, TH, TT)

ljy ?kVuk,¡ (Simple Events)

tc ,d le; esa ,d gh ?kVuk ?kfVr gksrh gS, rks mls ljy ?kVuk dgrs gSaA mnkgj.k ds fy,, ,d N% igyqvksa okys
ikls (Six-faced Dice) ds Qasds tkus ij fcUnq 6 izkIr gksukA

la;qDr ?kVuk,¡ (Compound Events)

tc nks ;k nks ls vfèkd ?kVuk,¡ ,d lkFk ?kfVr gksrh gSa rks muds la;qDr :i ls ?kfVr gksus dks la;qDr ?kVuk dgk tkrk
gSA mnkgj.k ds fy,, nks iklksa dks ,d lkFk Qsaduk, nks flDdksa dks ,d lkFk mNkyuk, bR;kfnA

Lora=k ?kVuk,¡ (Independent Events)

;fn fdlh ?kVuk ds ?kV tkus ls vkxs fdlh ?kVuk ds ?kVus ij izHkko ugha iM+rk rks ,slh ?kVuk,¡ Lora=k gksrh gSaA tc
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nks ?kVukvksa dk izHkko ,d nwljs ij ugha iM+rk, rks os ?kVuk,¡ Lora=k gksrh gSaA mnkgj.kkFkZ, ,d ckj flDdk mNkyus ds
ifj.kke dk izHkko nqckjk flDdk mNkyus ds ifj.kke ij ugha iM+rkA

vkfJr ?kVuk,¡ (Dependent Events)

;fn ,d ?kVuk ds ?kV tkus ij izHkko nwljh ?kVuk ds ?kVus ij izHkko iM+rk gS rks mu ?kVukvksa dks vkfJr ?kVuk,¡

(Dependent Events) dgk tkrk gSA mnkgj.kkFkZ, rk'k dh ,d xM~Mh esa ls ckn'kkg fudkyus dh lEHkkouk 
4

52
 ;k 

1

13

gS, ;fn igyh ckj rk'k fudkyus esa ckn'kkg fudy vkrk gS rks nwljh ckj ckn'kkg fudyus dh lEHkkouk 
3

51
 gksxhA vr%

igys okyh ?kVuk dk izHkko nwljh ?kVuk ij iM+k, ;s vkfJr ?kVuk,¡ gSaA

Illustration 4 : From a bag containing 12 white and 18 black balls, a ball is drawn at random. (i) What is

the probability that it is the black ball ?

Solution : Number of white balls = 12

Number of black balls = 18

Total Number of balls = 30

P (Probability of getting black ball) =
a

n
ï ï ï

18

30

3

5
0 6.  = 0.6

q (Probability of not getting black ball) =
12

30

2

5
ï  = 0.4

Thus, P + q = 0.6 + 0.4 = 1
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mnkgj.k (Illustration) 5 : 52 iÙkksa dh rk'k dh xM~Mh esa ls ,d iÙkk fudkyus ij ckn'kkg vkus dh izkf;drk D;k
gSa \

What is the chance of drawings a king in a draw from a pack of 52 cards ?

gy (Solution) :Total number of cases that can happen = 52 (N)

Number of favourable cases i.e., the total number of kings in a pack of cards = 4 (P)

The probability =
P

N

4

52

1

13
ï ï

'kCnkoyh (Terminology) : (in case of problems based on cards)

1. b±V = Diamond 1. bDdk = Ace

2. iku = Hearts 6. ckn'kkg = King

3. gqde = Spades 7. csxe = Queen

4. fpM+h = Clubs 8. xqyke = Knave or jack

Illustration 6 : What is the probability of getting number 5 in a single throw of a dice ?

Solution : Total no. of cases = 6

Number of favourable cases = 1

\ The probability of getting number S =
1

6

Illustration 7 : Find the chance of picking an even number from a sereis of natural numbers 1 to 100.

Solution :Number of even numbers in a series 1 to 100  =  50

Chance or probability of picking an even number  =  
50

100

1

2
ï

Illustration 8 : A single letter is Nicked at random few the word Mathematics. What is the probability

that it is M ?

Solution : Total number of cases = 11

Number of favourable cases = 2

\ The probability =
2

11

Illustration 9 : The data concerning promotion and academic qualification regarding 100 employees of a

company is as under :-

uhps ,d dEiuh ds 100 deZpkfj;ksa ds lead inksUufr o 'kS{kf.kd ;ksX;rk ds vkèkkj ij fn, x, gSa %

C.A.’s Non-C.A. Total

Promoted 12 40 52

Not Promoted 13 35 48

Total 25 75 100

An employee is selected at random, find the probability that

(i) He is C.A.

(ii) He is promoted.

(iii) An employee who is C.A. is promoted.

(iv) A promoted employee is C.A.
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Solution : Let various events are :-

‘A’ = an employee is C.A.

‘B’ = an employee is promoted.

‘C’ = C.A. is promoted.

‘D’ = A promoted employee is C.A.

(i) P (A) =
m

n
ï ï

25

100

1

4

(ii) P (B) =
52

100

13

25
ï

(iii) P (C) =
12

15

(iv)
12

15
=

3

13

Illustration 10 : Find the probability of getting 35 is randomly forming 2-digits numbers from out of 1, 3,

5, 7, 9 repetitons of a digit being allowed in forming the number.

Solution :Number of possible ways of getting 2-digit number is 5 × 5 = 25.

The number 37 can be formed only in one way. Hence, the required probability is 
1

25
.

Illustration 11 : A bag contains 10 red, 6 white and 4 black balls. Two balls are drawn randomly, one by

one, without replacement.

Find the probability that :

(i) Both are red

(ii) None is white

(iii) 2nd ball is black

Solution :1st ball can be drawn in 20 (10 + 6 + 4) ways.

2nd ball can be drawn in 19 (20 – 1) ways.

\ Total number of possible outcomes = 19 × 20 = 380

(i) There are 6 red black balls. 1st red ball can be drawn in 6 ways and 2nd red ball can be drawn in 5 ways.

\ Number of favourable cases = 6 × = 30

Thus, the required probability =
30

380

3

38
ï

(ii) Total number of possible outcomes remain the same i.e. 380

Since, out of 2 ball drawn, none is white, so these 2 balls are to be drawn from the remaining 16 balls.

\ Number of favourable cases = 16 × 15 = 210

Thus the required probability =
210

380

21

38
ï

(iii) Total number of possible outcomes = 380

Probability of 2nd ball being black can not be directly found without considering the outcome of the first-draw,

which has two possible outcomes :

(a) 1st ball is black. It can be drawn in 4 ways. Number of ways of drawing 2nd black is 3.

\ Number of favourable cases = 4 × 3 = 12
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(b) 1st ball is not red. It can be drawn in 16 ways. 2nd ball is black.

It can be drawn in 4 ways.

\ Number of favourable cases = 16 × 4 = 64

Thus total number of favourable cases = 64 + 12 = 76

\ The required probability =
76

380
 = 

1

5

Illustration 12 : In a single throw with two uniform dice, find the probability of throwing (i) Five, and (ii)

Eight.

Solution : Possible ways in a single throw with the uniform dice = 6 × 6 = 36

(i) Number of ways of getting the sum of 5 on throwing two uniform dice at a time is 4, i.e.

[(1, 4), (4, 1), (2, 3), (3, 2)]

Required probability =
4

36

1

9
ï

(ii) Number of ways of getting the sum of 8 on two dice is 5, i.e. (2, 6), (3, 5), (4, 4), (5, 3), (6, 2).

Required probability =
5

36

Illustration 13 : ifjokj esa de ls de ,d iq=k gksus dh izkf;drk crk, ;fn vkSlr :i ls ,d ifjokj esa nks cPps gksaA

Find the probability of having at least one son in a family if there are two children in a family on an

average.

Solution : Two children in a family may be either :

or (1) Both sons

or (2) Son and daughter

or (3) Daughter and Son

or (4) Both daughters

Thus, total number of equally likely

cases = n = 4

At least one son implies that a family may have one son or two sons.

Thus, favourable number of cases = m = 3 (i.e. option Nos. 1, 2 and 3)

P (A) =
m

n
 = 

Number of favourable cases

Total Number of equally likely cases
 = 

3

4

Illustration 14 : In a single toss of your coins find the probability of getting :-

(i) Two heads (ii) Three tails (iii) Not more than three heads.

Solution : In a toss of 4 coins total number of possible outcomes = 16

(HHHH, HHHT, HHTH, HHTT, HTHH, HTHT, HTTH, HTTT, THHH, THHT, THTH, THTT, TTHH, TTHT,

TTTH, TTTT)

(i) No. of favourable cases = 6

\ Required probability =
6

16
ï

3

8

(ii) No. of favourable cases = 4

\ Required probability =
4

16

1

4
ï
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(iii) No. of favourable cases = 16

No. of cases where there are 4 heads = 16 – 1 = 15

\ Required probability =
15

16

fxurh dk fu;e (Rule of Counting) : lEHkkouk fl)kUr dks le>us esa fxurh ds fu;e dk cM+k ;ksxnku gSA fdlh
?kVuk dh lEHkkouk tkuus ds fy, vuqdwy ?kfVr ?kVukvksa o dqy leku :i ls ?kfVr ?kVukvksa dk tkuuk vko';d
gS, ftlds fy, fxurh dk fu;e tkuuk vfuok;Z gSA bl fu;e ds vuqlkj ;fn dksbZ dk;Z ‘m’ izdkj ls fd;k tk ldrk
gS rFkk nwljk dk;Z ‘n’ izdkj ls iw.kZ fd;k tk ldrk gS rks nksuksa dk;ks± dks ,d lkFk iwjk djus esa dqy (m × n) rjhdsa
gks ldrs gSaA

gy % ekuk igyk dk;Z (a) gS o nwljk dk;Z (b) gSA nksuksa dk;ks± dks ,d lkFk iw.kZ djsaxsA

vr% nksuksa dk;ks± dks ,d lkFk iwjk djus ds lEHko rjhds m × n gkasaxsA

mnkgj.kkFkZ — nks flDdksa ds ,d lkFk 2 × 2 = 4 rjhds ls mNky ldrs gSaA

vFkkZr HH, HT, TH, TT, where H = Head and T = Tail.

Illustration 15 : Three dice are rolled simultaneously. Find the probability of getting a total of

(i)  not more than 5, (ii) atleast 15, and (iii) exactly 8.

rhu ik¡lsa ,d lkFk Qasd x;s gksa rks (i) 5 ls vfèkd ds ;ksx ugha (ii) de ls de 15 dk ;ksx (iii) 8 ds ;ksx dh laHkkouk
crk;saA
Solution : First dice can be tossed in = 6 ways

Second dice can be tossed in = 6 ways

Third dice can be tossed in = 6 ways

\ All the three dice can be tossed in = 6 × 6 × 6 = 216 ways

(By using rule of counting)

Thus, total number of ways of throwing 3 dice= n = 216 ways.

With 3 dice, we can get a minimum total of 3 (i.e. 1 + 1 + 1) and maximum total of 18 (i.e. 6 + 6 + 6)

(i) Sum of not more than 5 with 3 dice means getting a sum of 3 or 4 or 5.

Sum of 3 with 3 dice can come in = 1 way

(1 + 1 + 1)

Sum of 4 with 3 dice can come in = 3 ways

(1 + 1 + 2, 1 + 2 + 1, 2 + 1 + 1)

Sum of 5 with 3 dice can come in = 6 ways

(1 + 1 + 3, 1 + 2 + 2, 1 + 3 + 1,

2 + 1 + 2, 3 + 1 + 1, 2 + 2 + 1)

Total number of favourable ways = m  = 10 ways

We know that,

P (A) =
m

n
 = 

No.  of favourable cases

Total no.  of equally likely cases
 = 

10

216
 = 

5

108
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(ii) Sum of at least 15 with 3 dice means getting a sum of either 15 or 16 or 17 or 18.

Sum of 15 with 3 dice can come in = 10 ways

6 + 3 + 6, 3 + 6 + 6, 6 + 6 + 3, 4 + 5 + 6,

4 + 6 + 5, 5 + 6 + 4, 5 + 4 + 6, 6 + 4 + 5

Sum of 16 with 3 dice can come in = 6 ways

6 + 6 + 4, 6 + 5 + 5, 6 + 4 + 6, 5 + 5 + 6, 5 + 6 + 5, 4 + 6 + 6

Sum of 17 with 3 dice can come in = 3 ways

6 + 5 + 6, 6 + 6 + 5, 5 + 6 + 6

Sum of 18 with 3 dice can come in = 1 way

Total number of favourable cases = 20 ways

\ P(A) =
20

216
ï

5

54

;ksx-izes;
(Addition Theorem)

nks ;k nks ls vfèkd ijLij viothZ ?kVukvksa (Mutually Exclusive Events) esa ls fdlh ,d ?kVuk (Either A or B) ds
?kVus dh izkf;drk mu ?kVukvksa ds vyx-vyx ?kfVr gksus dh izkf;drkvksa dk ;ksx gSA

lw=k ds :i essa

nks ?kVuk,¡ %

P (A or B) = P (A) + P (B)

nks ls vfèkd ?kVuk,¡

P (A or B or C ....) = P (A) + P (B) + P (C) + ........

;ksx-izes; dk izek.k (Proof of Addition Theorem) : ;fn ?kVuk A ‘a1’ rjhdkas rFkk ?kVuk A ‘a2’ rjhdksa ls ?kfVr
gks ldrh gS rks ?kVuk A ;k B, ‘a1+ a2’ rjhdksa ls ?kfVr gks ldrh gSA ;fn ?kVuk ds ?kfVr gksus dh dqy lEHkkouk,¡
‘n’ ds cjkcj gSa rks %

a a

n

1 2ï
 =

a

n

1

 + 
a

n

2

ijUrq 
a

n

1
 = P (A) rFkk 

a

n

2
 = P (B)

vFkkZr~ P (A or B) = P (A) + (B)

;ksx-izes; mlh n'kk esa lR; gksxk tcfd %

(i) ?kVuk,¡ ijLij viothZ (mutually exclusive) gksa, rFkk

(ii) ?kVuk,¡ ,d gh izdkj dh gksaA

Illustration 16 : One card is drawn from a standard pack of 52. What is the probability that it it either a

king or knave ?

Solution  : There are 4 kings and 4 knaves in a pack of 52 cards.

\ The probability that the card drawn is a king is P (A) = 
4

52
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and the probability that the card drawn of Jack is P (B) = 
4

52

Since the events are mutually exclusive, the probability that the drawn card is either king or knave is

P (A or B) = P (A) + P (B)

=
4

52

4

52

8

52

2

13
ï ï ï

Illustration 17 : A perfect dice is thrown. What is the probability of throwing 3 or 6 ?

Solution : The probability of throwing 3 is P (A) = 
1

6

The probability of throwing 6 is P (B) =
1

6

\ The probability of throwing 3 or 6 is

P (A or B) = P (A) + P (B)

=
1

6

1

6

2

6

1

3
ï ï ï

Illustration 18 : One card is drawn from a standard packis 52. What is the chance that it is either a

document or a heart ?

Solution : There are 13 diamond cards and 13 hearts cards in a pack of 52 cards.

\ The probability of drawing a diamond is P (A) = 
4

12

      The probability of drawing a heart is P (B)  = 
3

12

Since the events are mutually exclusive, the chance the card being a diamond or a heart is

P (A or B) = P (A) or P (B)

=
13

52

13

52

26

52

1

2
ï ï ï

Illustration 19 : A box contans 4 red, 2 white, 3 black and 3 yellow balls. What is the probability of getting

a red or yellow ball at random in single draw of one ball.

Solution : The probability of getting one red ball P (A) =
4

12

The probability of getting one yellow ball P (B) =
3

12

Since the events are mutually exclusive, the probability of the drawn bell being red or yellow is

P (A or B) = P (A) + P (B)

=
4

12

3

12

7

12
ï ï

Illustration 20 : Find out the probability of getting a total of either 7 or 11 in a single roll of two dice.

Solution :  A total of 7 come in the following 6 ways.

1 2 3 4 5 6

6 5 4 3 2 1

L
NM

O
QP
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A total of 11 can be in 2 different ways 
5 6

6 5

L
NM
O
QP

The probability of getting a total of 7 is P (A) =
6

36

The probability of getting a total of 1 is P (B) =
2

36

Since the events are mutually exclusive, the probability of getting either 7 or 11 is

P (A or B) = P (A) + P (B)

=
6

36

2

36

8

36

2

9
ï ï ï

Example 21. Among 3 events A, B and C only one event can take place. The odds against A are 3 : 2,

against B are 4 : 3. Find the odds agains event C.

rhu ?kVukvksa v, c, l esa ls dsoy ,d ?kVuk ?kV ldrh gSA ^v* ?kVuk ds izfrdwy gksus dh vk'kk 3 % 2 gS rFkk
^c* ?kVuk ds izfrdwy gksus dh lEHkkouk 4 % 3 gS rks l ?kVuk ls izfrdwy gksus dh izkf;drk Kkr dhft,A

Solution : Probability of happenning A event is P (A) =
2

5
[3 foijhr o 2 vuqdwy gS]

Probability of happening B event is P (B) =
3

7
[4 foijhr o 3 vuqdwy gS]

(Since events are mutually exclusive so by using addition rule)

P (A or B or C) = P (A) + P (B) + P (C)

By substituting values, 1 =
2

5

3

7
ï  + P (C) [Q Total prob. is = 1]

1 – 

2

5

3

7
ï
F
H
I
K

= P (C)

or P (C) =
6

5

6

5
 probability implies 6 in favour out of 35 chances, thus odds against events are 35 – 6 = 29

Thus, odds against even C are = 29 : 6

Example 22 : A bag contains 25 balls, numbered from 1 to 25, one is to be drawn at random. Find the

probability that the number of the drawn ball will be a multiple of 5 or of 7.

Solution : The probability of the number being multiple of 5 (5, 10, 15, 20, 25) = 
5

25

The probability of the number being multiple of 7 (7, 14, 21) = 
3

25

Thus the probability of the number being a multiple of 5 or 7 will be

5

25

3

25

8

25
ï ï
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(c) ;ksx dk fu;e ;fn ?kVuk,¡ iw.kZ :i ls ikjLifjd viothZ u gksa (Addition Rule if events are not mutually

exclusive) ;fn nks ?kVuk,¡ iw.kZ :i ls ikjLifjd viothZ ugha gSa rks ,slh ns'kk esa leku :i ls ?kVus okyh
?kVukvksa dks tkuus ds fy, ;ksx ds fu;e esa la'kksèku djuk vfuok;Z gks tkrk gSA mnkgj.kkFkZ - ,d rk'k dh xM~Mh
ls ,d iÙkk fudkyus ij ckn'kkg vFkok gqdqe ds iÙks vkus dh lEHkkouk tkuus ds fy, ;ksx ds fl)kUr esa la'kksèku
vfuok;Z gS, D;kasfd gqde ds 13 iÙkksa esa gqdqe dk ckn'kkg Hkh gS vkSj 4 ckn'kkgksa esas Hkh gqdqe dk ckn'kkg lfEefyr
gSA vr% gqde dk ckn'kkg nks ckj lfEefyr gks x;k vr% ,d ckj gqdqe dk ckn'kkg de djuk iM+sxkA vFkkZr~

4 ckn'kkg + 13 gqde ds iÙks – 1 gqde dk ckn'kkg = 16 iÙksa vuqdwy gSaaA vr% izkf;drk ;gk¡ 
16

52
 gksxhA

Not Mutually exclusive events or overlapping Events

lw=k dh vfHkO;fDr fuEu izdkj djasxs %

P (A or B) = P (A) + P (B) – P (A and B)

bl la'kksèku ds djus ls ?kVuk,¡ Lor% gh iw.kZ:i ls iqu% ikjLifjd viothZ gks tk,axhA fuEu mnkgj.kksa ls bl
fofèk dks le>k tk ldrk gSA

Illustration 23 : 1 FkSys esa 30 xsansa gSa ftu ij 1 ls 30 rd uEcj fy[ks gSaA ,d xsan ;kǹfPNd :i ls pquh xbZA
crkvksa fd ml xasn ds ¼v½ 5 ;k 9 rFkk ¼c½ 5 ;k 6 ds xq.kd eaas gksus dh D;k izkf;drk gS \

(a)  5 or 9 and (b) 5 or 6

Solution : (a) The probability of the number being multiple of 5

5 (5, 10, 15, 20, 25, 30) =
6

30

The probability of the number being multiple of 9

9 (9, 18, 27) =
3

30

Since the events are mutually exclusive the probability of the number being a mutiple of 5 or 9 will be

=
6

30

3

30

9

30

3

10
ï ï ï

(b) The probability of the number being a multiple of 5

5 (5, 10, 15, 20, 25, 30) =
6

30

The probability of the number being a multiple of 6

6 (6, 12, 18, 24, 30) =
5

30

Hence the probability of getting a number either a multiple of 5 or 6 is

=
6

30

5

30

11

30
ï ï
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But this is not correct because item No. 30 is a multiple of both 5 and 6.

Hence the correct probability will be =
11

30

1

30

10

30

1

3
ï ï ï

In the case of three events

P (A or B or C) = P (A) + P (B) + P (C) – P (AB) – P (AC) – P (BC) + P (ABC)

;g fp=k ls Li"V fd;k x;k gS

?kVukvksa dk ikjLifjd viothZ (Mutually Exclusive) gksus ds lkFk-lkFk mudk gh ,d izdkj (Belong to Same Set)

dk gksuk Hkh vko';d gSA okWu felsl (Von. Mises) ds fuEu mnkgj.k ls bldh vko';drk Li"V gks tkrh gS %

^^;fn ;g dYiuk dh tk; fd ,d euq"; ds 40-41 osa o"kZ esa ejus dh lEHkkouk 0.011 rFkk 41-42 osa o"kZ esa fookg djus
dh lEHkkouk 0.009 gSA ;s nksuksa ?kVuk,¡ ikjLifjd viothz gSa, ijUrq ;g ugha dgk tk ldrk fd euq"; ds 40-41osa o"kZ
esa ej tkus rFkk 41-42osa o"kZ esa fookg djus dh lEHkkouk .011 + .009 = .02 gS, D;kasfd ;s nksukssa ?kVuk,¡ ,d gh izdkj
dh ugha gSaA**

mijksDr fp=k 8 Hkkxkas esa ckaVk x;k gS tks fuEu izdkj ls gS %-

(1) dsoy A (ABC )

(2) dsoy A (A BC)

(3) dsoy A (ABC)

(4) dsoy A vkSj B (ABC)

(5) dsoy A vkSj C (ABC)

(6) dsoy B vkSj C (A BC)

(7) A, B rFkk C rhuksa (ABC)

(8) A, B, C esa ls dksbZ Hkh ugha (ABC)

U - Universal set or total number of observations.

bl fp=k ls ge ;s fu"d"kZ fudky ldrs gSa fd A dk dqy ;ksx

n (A) = n (ABC ) + n (ABC) + n (ABC) + n (ABC)

rFkk n (AB) = n (ABC) + n (ABC)

blh rjg ge vkSj Hkh lEcUèk fudky ldrs gSaA

Illustration 24 : A library has 1000 members out of which 525 read magazine A, 475 read magazine B and

325 read magazine C. 200 read A and B, 150 read B and C, 100 read A and C and 40 read all the three

magazines. One member is chosen at random. Find the probability that he/she reads none of the three

magazines.

Solution : n (u) = 1000
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n (A) = 525 P (A) =
n

n u

Ab g
b g  = 0.525

n (B) = 475 P (B) = 0.475

n (C) = 325 P (C) = 0.325

n (AB) = 200 P (AB) = 0.200

n (BC) = 150 P (BC) = 0.150

n (CA) = 100 P (CA) = 0.100

n (ABC) = 40 P (ABC) = 0.040

Now, P (A or B or C) = P (A) + P(B) + P (C) – P (AB) – P (BC) – P (CA) + P (ABC)

= 0.525 + 0.475 + 0.325 – 0.200 – 0.150 – 0.100 + 0.040

= 1.365 – 0.450

= 0.915

P (reader reads none of three magazines)

P (ABC) = 1 – P (A or B or C)

= 1 – 0.915 = 0.085

Alternative Method — (Using Vendiagram)

ge n (ABC) ls 'kq: djrs gSaA

(1) n (ABC ) = n (A) – [n (ABC) + n (ABC) + n (ABC)]

= 525 – [160 + 60 + 40] = 265

(2) n (A BC) = n (B) – [n (ABC) + n (A BC) + n (ABC)]

= 475 – [160 + 110 + 40] = 165

(3) n (ABC) = n (C) – [n (ABC) + n (A BC) + n (ABC)]

= 325 – [60 + 110 + 40] = 115

(4) n (ABC) = n (B) – n (ABC)

= 200 – 40 = 160

(5) n (ABC) = n (AC) – n (ABC)

= 200 – 40 = 160

(6) n (A BC) = n (BC) – n (ABC)

= 150 – 40 = 110

dqy ikBdksa dh la[;k =  (1) + (2) + (3) + (4) + (5) + (6) + (7)

= 265 + 165 + 115 + 160 + 60 + 110 + 40 = 915
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(8) mu lnL;ksa dh la[;k tks dksbZ Hkh eSxthu ugha i<+rs = 1000 – 915 = 85

Probabilty that a reader does not read any of the three magazines = 
85

1000
 = 0.085

(2) xqq.ku-izes; (Multiplication Theorem) : ^^;fn nks ?kVuk,a ikjLifjd :i ls Lora=k (Mutually Independent)

gkas rFkk ,d ?kVuk ds ?kVus dh lEHkkouk P1 rFkk nwljh ?kVuk ds ?kVus dh lEHkkouk P2 gks rks nksuksa ?kVukvksa ds
,d lkFk ?kVus dh lEHkkouk P1 × P2 gksxhA** mnkgj.kkFkZ, ,d flDdk mNkyus esa mlds fpÙk fxjus dh lEHkkouk

1

2
 gS, ,d iklk Qasdus eas 4 la[;k vkus dh lEHkkouk 

1

6
 gSA ;fn flDds rFkk ikls nksuksa dks ,d lkFk mNkyk rFkk

Qasdk tk; rks flDds ds fpÙk fxjus rFkk ikls esa 4 la[;k vkus dh lEHkkouk

1

2

1

6
ï =

1

12
 gksxhA

Illustration 25 : What is probability of throwing two ‘fours’ in two throws of a dice.

Solution : The probability of a ‘four’ in first throw =
1

6

The probability of a ‘four’ in second throw =
1

6

The probability of two ‘four’ =
1

6
 × 

1

6
 = 

1

36

Illustration 26 : What is the probability of getting all the heads in four throws of a coin.

Solution : The chance of getting head in the 1st throw =
1

2

The chance of getting head in the 2nd throw =
1

2

The chance of getting head in the 3rd throw =
1

2

The chance of getting head in the 4th throw =
1

2

Illustration 27 : A problem in statistics is given to three students A, B, C whose chances of solving it are

1

2

1

3

1

4
, ,  respectively. What is the probability that the problem will be solved.

Solution :Probability that student A will fail to solve the problem = 1 – 
1

2
 = 

1

2

Probability that student B will fail to solve the problem = 1 –  
1

3
 = 

2

3

Probability that student C will fail to solve the problem = 1 – 
1

4
 = 

3

4
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Since the events are independent, the probability that all the three students A, B, C will fail to solve the problem.

=
1

2

2

3

3

4

1

4
ï ï ï

\ The probability that the problem will be solved = 1 – 
1

4

3

4
ï

lEHkkouk ds xq.ku izes; ds iz;ksx esa Hkh ;g vko';d gS fd lHkh ?kVuk,¡ ,d gh izdkj (same set) dh gksuh pkfg,aA bl
vko';drk dk egRo djus ds fy, eksjksus (Moroney) us viuh iqLrd ‘Facts from figures’ eas ,d cM+k gh jkspd
mnkgj.k fn;k gS tks bl izdkj gS %

^^ml O;fDr ds ckjs esa lksfp, tks viuh Hkkoh iRuh esa vusdksa vlEcfUèkr izÑfr ds xq.kksa dh ek¡x djrk gSA dYiuk dhft,
og pkgrk gS fd mldh Hkkoh iRuh dh xzhdokfl;ksa tSlh ukd gks, lqugys cky gksa, vk¡[kksa ds jax vyx-vyx gksa — ,d
vk¡[k uhyh rFkk ,d vk¡[k cknkeh gks rFkk mls lkaf[;dh foKku dks mPpLrjh; Kku gksA ,slh L=kh feyus dh D;k
lEHkkouk gksxh\**

bl mnkgj.k esa lEHkkouk dk xq.ku izes; iz;ksx ugha fd;k tk ldrk D;ksafd lHkh ?kVuk,¡ vyx-vyx izdkj dh gSaA

(B) udkjkRed (Negative Probability)

;fn dbZ Lora=k :i ls ?kfVr gksus okyh ?kVukvksa dh lEHkkouk nh gqbZ gks vkSj muesa ls de ls de ,d ?kVuk ds ?kVus
dh lEHkkouk fudkyuh gks rks ,slh lEHkkouk udkjkRed lEHkkouk ds }kjk fudkyh tkrh gSA lw=k dh vfHkO;fDr bl
izdkj gksxh %

Probability of happening at least one of events = 1 – P (happenning of none of the events)

or = 1 – P (A  and C)

bls fuEu mnkgj.k }kjk Li"V fd;k tk ldrk gS %

Illustration 28 : lkaf[;dh esa ,d iz'u pkj fo|k£Fk;ksa A, B, C rFkk D dks fn;k x;k ftudh iz'u gy djus dh
izkf;drk Øe'k% 1/2, 1/3, 1/4 rFkk 1/4 gSA iz'u ds gy gksus dh izkf;drk crk,¡A

A problem is statistics is given to four students A, B, C and D. Their chances of solving if are 1/2, 1/3, 1/4

and 1/4. What is the probability that the problem will be solved ?

gy (Solution) : Probability that student ‘A’ fails to solve the problem = 1 – 1/2 = 1/2

Probability that student ‘A’ fails to solve the problem = 1 – 1/3 = 2/3

Probability that student ‘A’ fails to solve the problem = 1 – 1/4 = 3/4

Probability that student ‘A’ fails to solve the problem = 1 – 1/4 = 3/4

Since the events are independent the probability that all the four students fail to solve the problem is

=
1

2

2

3

3

4

3

4

13

16
ï ï ï ï

\ The probability that the problem will be solved = 1 – 
3

16

13

16
ï

Illustration 29 : Let A and B be the two possible outcomes of an experiment and suppose :-

P (A) = 0.4, P(A or B) = 0.8 and P (B) = P

(i) For which choice of P are A and B mutually exclusive ?

(ii) For what choice of P are A and B independent ?

Solution : (i) We have

P (A or B) = P (A) + P (B) – P (AB)

P (AB) = P (A) + P (B) – P (A or B)
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= 0.4 + P – 0.8

= P + 0.4 – 0.8

P (AB) = P – 0.4

If A and B are mutually exclusive

P (AB) = 0

0 = P – 0.4

P = 0.47

(ii) A and B are independent if

P (AB) = P (A) P (B)

P – 0.4 = 0.4 × P

(1 – 0.4) P = 0.4

0.6 P = 0.4

P =
0 4

0 6

.

.
 = 0.67

Illustration 30 : Three coins are tossed simultaneously. What is the probability that they will fall 2 heads

and 1 tail ?

rhu flDdkas dks ,d lkFk mNkyus ij 2 iV o 1 fpÙk vkus dh D;k izkf;drk gS \

Solution : Let prob. of getting head in a throw of a coin is,

P (H) =
1

2

Prob. of getting tail is,

P (T) =
1

2

Two heads and one tail can come in either of the 3 ways,

(1) HHT \ P (H and H and T) =
1

2

1

2

1

2

1

8
ï ï ï

(2) HTH \ P (H and T and H) =
1

2

1

2

1

2

1

8
ï ï ï

(3) THH \ P (H and H and H) =
1

2

1

2

1

2

1

8
ï ï ï

(By applying Multiplication rule as throwing of coin is an independent event)

But all the 3 options are mutually exclusive so by applying addition rule :-

P (I or II or III) option = P (I) + P (II) + P (III) option

=
1

8

1

8

1

8

3

8
ï ï ï

Illustration 31 : A bag contains 10 red and 5 white balls. Four balls are drawn one by one without replac-

ing the previous one. Find the probability that they are alternativley of different colour.

,d FkSys esa 10 yky rFkk 5 lQsn xasnsa gSaA pkj xsansa ,d-,d djds fudkyh, fiNyh xasn dk okfil ugha j[kk x;kA
pkjksa xsanksa ds ,d ds ckn ,d vyx jax gksus dh izkf;drk D;k gS \
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Solution : 4 balls of alternative colours can be either-red, white, red, white or white, red, white, red

Ist option — If first ball is red

Total number of balls are = 10 red + 5 white = 15

Since events are dependent as drawing of ball is without replacement.

Prob. of drawing first red ball = P (A) = 
10

15

Prob. of drawing second white ball = P (B/A) = 
5

14

Prob. of drawing third red ball = P (C/AB) =  
9

13

Prob. of drawing fourth white ball = P (D/ABC) = 
4

12

(By using Rule of multiplication as all the 4 events are depdendent)

Prob. of (red and white and red and white) is :-

P (A and B and C and D) = P (A) × P (B/A) × P (C/AB) × (D/ABC)

=
10

15

5

14

9

13

4

12

5

91
ï ï ï ï

IInd option — If first drawn ball is white.

Prob. of drawing first white ball = P (A) = 
5

15

Prob. of drawing II red ball = P (B/A) = 
10

14

Prob. of drawing III white ball = P (C/AB) = 
10

14

Prob. of drawing IV red ball = P (D/ABC) = 
9

12

Since events are dependents so by using multiplication rule.

Prob. of (white and red and white and red) is :-

P (A and B and C and D) = P (A) × P (B/A) × P (C/AB) × P (D/ABC)

=
5

15

10

14

4

13

9

12

5

91
ï ï ï ï

Since both options are mutually exclusive so by applying rule of addition :-

P (I or II) options = P (I) + P (II) option

=
5

91

5

91

10

91
ï ï

Illustration 32 : An University has to appoint examiners to evaluate papers in statistics. Outof panel of 40

examiners, 10 are women; 30 out of them know Hindi and 5 of them are Ph.D. Find the probability of

selecting a Hindi knowing Ph.D. women teacher to evaluate the papers.

,d fo'ofo|ky; dks lkaf[;dh fo"k; ds isij t¡pokus ds fy, tk¡pdÙkkZ pkfg,A 40 tk¡pdÙkkZvksa dh lwph esa ls 10

fL=k;k¡ gSa, 30 fgUnh fo"k; tkurs gSa o 5 ih. ,p. Mh. gSaA ,d fgUnh tkuus okyh ih. ,p. Mh. L=kh ds pqu tkus dh
izkf;drk crk,¡A
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Solution : Total number of examiners are = 40

Prob. of selecting a woman examiner = P (A) = 
10

40

and, Prob. of selecting a Hindi knowing person = P (B) = 
30

40

and, Prob. of selecting a Ph.D examiner = P (C) = 
5

40

Since all attributes are independent so required probability can be obtained by applying multiplication rule —

Prob. of selecting a Hindi knowing, Ph.D., women is —

P (A and B and C) = P (A) × P (B) × P (C)

=
10

40

30

40

5

40

3

128
ï ï ï

Illustration 33 : A husband and wife appear in an interview for two vacancies in the same post. The

probability of husband’s selection is 1/7 and that of wife’s selection is 1/5. What is the probability that

(i) both of them will be selected.

(ii) both of them will be rejected.

(iii) only one of them will be selected.

Solution : Let ‘A’ denotes husband’s selection and ‘B’ denotes wife’s selection.

(i) Both of them will be selected.

Probability that both of them will be selected shows that the events are independent.

\ P (A and B) = P (A) × P (B)

=
1

7

1

5

1

35
ï ï

(ii) None of them will be selected.

Probability of wife not being selected.

q = 1 – p

A = 1 – 
1

7
 = 

6

7

Probability of wife not being selected is

B = 1 – 
1

5
 = 

4

5

Probability that none of them will be selected.

P (A ) × (B) =
6

7

4

5

24

35
ï ï

(iii) Only of them is selected.

It means if ‘A’ is selected then B is rejected or if B is selected then A is rejected.

\ Probability that only of them will be selected.

= P [(A and B) or (B and A )]

= P (A and B) + P (B and A )
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= P (A) . P (B) + P (B) . P (A )

= P (A). [(1 – P (B)] + P (B) [1 – P (A)]

=
1

7

4

5

1

5

6

7
ï ï ï

=
4

35

6

35

10

35

2

7
ï ï ï

Illustration 34 : ‘A’ speaks truth in 60 per cent cases and ‘B’ in 70 per cent cases. In what percentage of

cases are they likely to contradict each other in standing the same fact ?

Solution : It is a case of independent events because both will contradict each other only if one speaks the truth

and the other speaks a lie.

Now given A speaks the truth =
60

100

A speaks a lie = 1 – 
60

100
 = 

40

100

Similary ‘B’ speaks a lie = 1 – 
70

100
 = 

30

100

The probability that ‘A’ speaks the truth and ‘B’ a lie

=
60

100

30

100

9

50
ï ï

Again, the probability that ‘B’ speaks the truth and ‘A’ a lie

=
70

100

40

100

14

50
ï ï

The total probability =
9

50

140

50

23

50
ï ï

The percentage of cases in which they contradict each other.

=
23

50
 × 100 = 45%

Illustration 35 : A bag contains 5 red and 4 green balls. Another bas contains 4 red and 6 green balls. A

ball is drawn from first bag and is placed in second. A ball is then drawn from second bag. What is the

probability that it is red ?

,d FkSys esa 5 yky o 4 gjh xsansa gSaA nwljs FkSys esa 4 yky o 6 gjh xsansa gSaA ,d xasn izFke FkSys ls fudky dj nwljs
FkSys esa Mky nh vkSj rc nwljs FkSys ls ,d xsan fudkyhA bl xsan ds yky jax ds gksus dh D;k izkf;drk gS \

Solution : The ball drawn from first bag and put in another bag may be either red or green.

(i) If first ball drawn happens to be red.

Probability of drawing a red ball from first bag is —

P (R1) =
5

5 4ï
 = 

5

9
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Now, second bag possesses 5 red (4 + 1) and 6 green balls, so the probability of drawing red ball from

second bag.

= P (R2) = 
5

11

Since both the events are dependent so probability of drawing first red and drawing again red after transfering

first one is —

P (I red and II red) =
5

9

5

11

25

99
ï ï

(ii) If first ball drawn happens to be green

Prob. of drawing green ball from 1st bag = P (G1) = 
4

9

Now, second bag possesses 4 red and 7 green (6 + 1) balls, so the probability of drawing second red ball

is —

= P (R2) = 
4

11

Since events are dependent so probability of drawing first green and second red after transfering first balls

is—

P (I green and II red) =
4

9

4

11

16

99
ï ï

Since both options are mutually exclusive so by applying addition rule —

P (I or II option) = P (I) + P (II) option

=
25

99

16

99

41

99
ï ï

Illustration 36 : Four students A, B, C and D are given a problem to solve. Their chances of solving the

problem are 
1

2

1

3

1

4
, ,  and 

1

5
 respectively. Find the probability that :-

(i) at least one will solve the problem.

(ii) only one will solve the problem.

(iii) only two will solve the problem.

Solution : Let

P (A) ® A’s probability of solving problem

P (A ) ® A’s probability of not solving problem

P (B) ® B’s probability of solving problem

P (B) ® B’s probability of not solving problem

P (C) ® C’s probability of solving problem

P (C) ® C’s probability of not solving problem

P (D) ® D’s probability of solving problem

P (D) ® D’s probability of not solving problem

Now P (A) =
1

2
 so P (A ) = 1 – 

1

2
 = 

1

2

P (B) =
1

3
 so P (B) = 1 – 

1

3
 = 

2

3
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P (C) =
1

4
 so P (C) = 1 – 

1

4
 = 

1

2

P (D) =
1

5
 so P (D ) = 1 – 

1

5
 = 

2

3

(i) (at least one will solve the problem)

= 1 – None will solve the problem.

= 1 – P (A ) × P (B) × P (C) × P (D)

= 1 – 
1

2ï
 × 

ï

ï

2

3
 × 

ï

ï

3

4
 × 

ï4

5

= 1 – 
1

5
 = 

4

5

(ii) (only one solved the problem)

This probability can be found out by considering all the cases in which only one will solve the problem

and other three can’t solve the problem.

So required probability = P (A) × P (B) × P (C) × P (D)

+ P (A) × P (B) × P (C) × P (D)

+ P (A) × P (B) × P (C) × P (D)

+ P (A) × P (B) × P (C) × P (D)

=
1

2ï
 × 

ï

ï

2

3
 × 

ï

ï

3

4
 × 

ï4

5
 + 

1

2
ï ï ï

1

3

3

4

4

5

=
1

5

1

10

1

15

1

20
ï ï ï

=
12 6 4 3

60

ï ï ï

=

25

60

 = 
5

12

(d) vkfJr ?kVuk,¡ (Dependent Events)

;fn ,d ?kVuk ds ?kV tkus dk izHkko, nwljh ?kVuk ds ?kVus ij izHkko iM+rk gS rks mu ?kVukvksa dks vkfJr ?kVuk,¡

(Dependent Events) dgk tkrk gSA mnkgj.kkFkZ, rk'k dh ,d xM~Mh esa ls ckn'kkg fudkyus dh lEHkkouk 
4

52
 ;k 

1

13

gS, ;fn igyh ckj rk'k fudkyus esa ckn'kkg fudy vkrk gS rks nwljh ckj ckn'kkg fudyus dh lEHkkouk 
3

51
 gksxhA vr%

igys okyh ?kVuk dk izHkko nwljh ?kVuk ij iM+k, ;s vkfJr ?kVuk,¡ gSaA

tc ?kVuk,¡ vkfJr (Dependent gksa, rks xq.ku-izes; dk iz;ksx ugha fd;k tk ldrkA vkfJr ?kVukvksa esa ,d ?kVuk ds
?kVus dk izHkko nwljh ?kVuk ij iM+rk gSA ‘B’ ?kVuk ds ?kV tkus ij ?kVuk ‘A’ ds ?kVus dh izkf;drk dks 'krZ;qDr
izkf;drk (Conditional Probability) dgrs gSaaA
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;fn ‘A’ rFkk ‘B’ nks vkfJr ?kVuk,¡ gSa rks ‘B’ ds ?kVus dh 'krZ;qDr izkf;drk fuEu izdkj ls Kkr dh tk,xh %

P (B/A) =
P (AB)

P (A)
 ;k P (A) × P (B/A)

rFkk ‘A’ ds ?kVus dh 'krZ;qDr izkf;drk %

P (B/A) =
P (AB)

P (A)
 ;k P (AB) = P (B) × P (A/B)

vkfJr ?kVuk,¡ : P (ABC) = P (A) ×  P (B/A) × P (C/AB)

Illustration 37 : The manufacturer of ‘Rajdoot’ scooter give choice to their customers to have either a

double seated scooter or a single seated scooter. On analysis of the booked orders for those scooter, they

find that 75% of their customers are men and 25% women. 80% of the men customer prefer double

seated scooters and rest one seated. 90% of their women customer prefer one seated scooters and rest two

seated scooters. In what proportion the manufacturers should manufacture these two scooters ?

Solution : Probability-Table

(b) Happy Not Happy Total

Request accepted .24 .04 .28

Request not accepted .36 .36 .72

Total .6 .4 1

(p) of being happy and accepting the request = .6 × .4 = .24

(p) of not being happy and not accepting the request = .1 × .4 = .04

The chances of his accepting the request = .28

and the chances of his accepting the request when he is happy = .24

Hence the probability by his being happy having accepted the request =
.24

.28
 = 

6

7
 = 0.857

(c) Men customers preferring two-seater = .78 × .8 = .600

Women customer preferring two-seater = .25 × .1 = .025

Total =    .625

Men customers preferring one-seater = .75 × .2 = .150

Women customer preferring one-seater = .25 × .9 = .225

Total =    .625

Ratio .625 : .375 or 5 : 3

Illustration 38 :  52 iÙkksa dh ,d xM~Mh esa ls pkj iÙks ,d-,d djds fudkys x, vkSj fudkys x;s iÙks okfil ugha
j[ks x;s rks izkf;drk crk,¡ fd

(i) os lHkh iÙks bDds gSa rFkk (i)  os lHkh iÙks vyx-vyx lwV dsa gSaA

Four cards are drawn from a pack of 52 cards without replacement. What is the probability that

(i) they all are aces ?  and (ii)  they all are of different suits ?

Solution.

(i) Since the events are dependent the required probability is

=
4

52
ï ï ï

3

51

2

50

1

49
 = 

1

2 70 725, ,
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(ii) Since the events are dependent the required probability is

=
52

52

39

51

26

50

13

49

2 197

20 825
ï ï ï ï

,

,

lEHkkouk fl)kUr esa Øep; rFkk la;ksx
(Permutations and Combinations in the Theory of Probability)

Øep; (Permutations)

dHkh-dHkh ;g tkuus dh vko';drk ugha iM+rh gS fd inksa dks fdrus izdkj ls foU;flr (Arrange) fd;k tk ldrk
gS tcfd dksbZ Hkh nks foU;kl ,d ls u gksus ik;saA bl izdkj ds vuqfoU;kl dks Øep; (Permutation) dgrs gSaA
mnkgj.kkFkZ, lkr v{kjksa — A, B, C, D, E, F, G, H ds nks-nks v{kjksa ds tksM+s ls vuqfoU;flr djuk gks tcfd fdlh Hkh
tksM+s esa nksuksa ,d gh v{kj ugha gksus pkfg, ¼tSls AA, BB vkfn½ rks fuEufyf[kr Øep; lEHko gkasxs %-

AB AC AD AE AF AG

BA BC BD BE BF BG

CA CB CD CE CF CG

DA DB DC DE DF DG

EA EB EC ED EF EG

FA FB FC FD FE FG

GA GB GC GD GE GF

lw=k ds :i esa %-

"P
r

=
n

n r

!

!ïb g
Where,

"P = Permutation

n = number of items

r = number of items taken at a time

! = factorial i.e. n (n – 1) (n – 2) ......

mijksDr mnkgj.k esa Øep; gkasxsA

7P2 =
7

7 2

!

!ïb g  = 
7

5

!

!

Illustration 39 : (a) There are six doors in a room. Four persons have to enter it. In how many ways they

can enter from different doors ?

Perm. = n (n – 1) (n – 2) (n – 3) n = 6, r = 4 6p4 =
n

n r

!

!ïb g
= 6 (6 – 1) (6 – 2) (6 – 3)

n

n r

!

!ïb g =
6

6 4

!

!ïb g =
6 5 4 3 2 1

2 1

ï ï ï ï ï

ï
= 6 × 5× 4 × 3 = 360 = 6 × 5 × 4× 3 = 360

(b) In how many ways first, second and third prizes can be distributed to three of ten competitors ?

n = 10, r = 3

10p3 =
10

10 3

!

!ïb g

U

V

|
|
|
|

W

|
|
|
|
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=
10 9 8 7 6 5 4 3 2 1

7 6 5 4 3 2 1

ï ï ï ï ï ï ï ï ï

ï ï ï ï ï ï

= 10 × 9 × 8 = 207 ways

(c) Four strangers broad a bus in which there are 6 empty seats. In how many different ways can they

be seated ?

n = 6, r = 4 6p4 =
n

n r

!

!ïb g = 
6

6 4

!

!ïb g

=
6 5 4 3 2 1

2 1

ï ï ï ï ï

ï
= 6 × 5 × 4 × 3

= 360 ways

(d) In how many ways can 12 seats be occupied by 6 students ?

n = 12, r = 6 12p6 =
n

n r

!

!ïb g = 
12

12 6

!

!ïb g

=
12 11 10 9 8 7 6 5 4 3 2 1

6 5 4 3 2 1

ï ï ï ï ï ï ï ï ï ï ï

ï ï ï ï ï

= 12 × 11 × 10 × 9 × 8 × 7 = 665280

(2) ;fn fdlh izfØ;k ‘n’ esa ,d le; esa ‘p’ dk izdkj dk ‘q’ nwljh izdkj dk Fkk ‘r’ rhljh izdkj ds dk;Z gSa rks

Øep;ksa dh la[;k = 
n

p q r

!

! ! !
 gksxhA

Illustration 40 : In how many ways can the word ‘ERROR’ be arranged ?

'kCn ERROR ds fdrus foU;kl gks ldrs gSa \

Solution : The word ‘ERROR’ has 5 words and ‘r’ come 3 times, ‘e’ is coming once and ‘o’ is also coming

once.

"p
r

=
n

n n n

!

! ! ! .......1 1 2ï ï ï
 = 

5

3 1 1

!

! ! !ï ï

=
5 4 3 2 1

3 2 1

× × × ×

× ×
 = 20 ways

la;ksx
(Combination)

Øep; (Permutations) : esa o£xr inksa ds vuqfoU;kl dk egÙo gksrk gS( la;ksx esa vuqfoU;kl egÙoghu gksrk gSA
^^la;ksx esa inksa dk vuqfoU;kl egÙoghu gksrk gS ijUrq inksa dh iqujkòfÙk ugha gksuh pkfg,A**

;fn A B C D E v{kjksa dks nks-nks v{kjkas ds tksM+s ls j[kk tk; rks Øep; 20 gkasxs D;ksafd

Perm = n (n – 1) = 5 (5 – 1) = 20 ijUrq la;ksx dsoy 10 gh gkaasxs %

AB AC AD AE

BA BC BD BE

CA CB CD CE Øep;

DA DB DC DE

EA EB EC ED

U

V
||

W
|
|
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AB AC AD AE

BA BD BE

CD CE la;ksx

DE

la;ksx dk lw=k gS — nCr =
n

r n r

!

! !ïb g  n = 5, r = 2

=
5

2 5 2

!

! !ïb g  = 
5 4 3 2 1

2 1 3 2 1

ï ï ï ï

ï ï ï ï
 = 10

nC
r

=
n

rp

r ! ×
ï ï

20

2 1
10

bl lw=k esa "Cr = number of combination with r things at a time

"p
r

=  number of permutations with r things at a time

r! = factorial 'r' or number of permutations within a combination

Illustration 41 : A shopkeeper decides that he has surplus stocks of 9 different kind of goods. He decided

to make up gifts parcels, each to contain four different goods, which he will sell at a special price. How

many different kinds of parcels may be produce ?

Solution :  n = 9, r = 4

C =
n

r n r

!

! !ïb g  = 
9

4 9 4

!

! !ïb g

=
9 8 7 6 5 4 3 2 1

4 3 2 1 5 4 3 2 1

ï ï ï ï ï ï ï ï

ï ï ï ï ï ï ï ï
 = 126

Illustration 42 : A vkSj B ,d [ksy [ksyrs gSaA A dks loZizFke iklk Qasduk gS vkSj uEcj 6 vad vkus ij thrsxkA A ds
gkjus ij B ikl Qsadsxk vkSj uEcj 6 ;k 5 vad vkus ij thrsxkA B ds gkjus ij iqu% A iklk Qsadsxk vkSj uEcj 6 ;k 5

;k 4 vkus ij og thrsxkA blh izdkj ;g Øe pysxkA A vkSj B ds buke thrus dh Øe'k% izkf;drk Kkr dhft,A

A and B play for a prize of Rs. 2,000. A is to throw a dice first and is to win it he throws 6. If he fails B is

to throw and he is to win if he throws 6 or 5. If he fails A to throw again and to win if he throws. 6, 5 or 4

and so on. What are their respective probabilities of winning ?

Solution :

Probability of A’s winning in the first throw =
1

6

Probability of B’s winning in the second throw =
5

6

2

6

10

36

5

18
ï ï ï

Probability of A’s winning in the third throw =
5

6

4

6

3

6

60

216

5

18
ï ï ï ï

Probability of B’s winning in the fourth  throw =
5

6

4

6

3

6

4

6

240

1296

5

27
ï ï ï ï ï

Probability of A’s winning in the fifth throw =
5

6

4

6

3

6

2

6

5

6

600

7776

25

324
ï ï ï ï ï ï

Probability of B’s winning in the sixth throw =
5

6

4

6

3

6

2

6

1

6

6

6
ï ï ï ï ï

U

V
||

W
|
|
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720

46656
=

5

324

A’s total chances of success =
1

6

5

18

25

324

169

324
ï ï ï

B’s total chances of success =
5

18

5

27

5

324

155

324
ï ï ï

Illustration 44 : A bag contains 10 red, 6 white and 4 black balls. 4 balls are drawn. What is the probabil-

ity of (i)All are white  (ii) only two red balls(iii) 2 black and 1 red ball.

Solution :Number of ways in whcih 4 balls can be drawn out of 20 balls = 20C4

= 
20

4 6

!

! !
 = 

20 19 18 17 16

4 3 2 16

ï ï ï ï

ï ï ï

!

!
 = 4845

(i) Number of ways in which 4 white balls can be drawn out of 6 white balls = 6C4

=
6

2 4

!

! !
 = 

6 5 4

2 4

ï ï

ï

!

!
 = 15

\ Required probability =
15

4845

1

325
ï

(ii) Probability of getting two red balls =

10
2 2C C

C

ï 10

20
4

=
5 5 310 9

2

10 9

2

10 9

2

1

4845
969
323

135

323

ï ï ï

ï
ï

ï ï ï ï

ï
ï

ï
ï

ï ï ï ï
ï ï ï

ï

(iii) Probability of getting 2 black and 1 red ball =

4
1 2 1

20
4

C C C

C

ï ï10 6

=

4 10 9 63

2 4845
1615
223

72

223

ï ï ï ï ï ï ï

ï ï ï ï ï
ï ï ï ï

ï

izfrykse izkf;drk@cs;t izes;
(Inverse Probability/Bayes Theorem)

izfrykse izkf;drk eas ge foijhr izdkj dh leL;kvksa dk o.kZu djsaxsA ge ;g tkurs gSa fd veqd ?kVuk vusd dkj.kksa
esa ls fdlh ,d fuf'pr dkj.k dk izHkko gSA ;g Kkr djuk fd ?kVuk ds ml fuf'pr dkj.k dk izHkko gksus dh D;k
izkf;drk gS - izfrykse izkf;drk dgykrh gSA mnkgj.k ds fy, ;fn fdlh FkSys esa 12 dkyh ,oa 7 gjh xsansa gSa rFkk nwljs
FkSys esa 9 dkyh ,oa 6 gjh xsansa gSa rFkk fdlh ,d FkSys esa ls 1 dkyh xsan fudkyh tk;s rks ;g Kkr djuk fd ml xasn
ds igys FkSys esa ls fudkys tkus dh D;k izkf;drk gksxh, ;g izfryke izkf;drk ls lEcfUèkr iz'u gSA

cs;t izes; (Bayes’s Theorem)

cs;t izes; dk uke vaxzst xf.krK FkkWel cs;t (Thomas Bayes) ds uke ij iM+kA bl izes; dk izpyu 1763 esa muds
'kksèk cs;ft;u fu.kZ; izes; (Bayesian Decision Theory) ds vkus ds ckn gh gqvkA bl izes; dks vkSj Hkh dbZ vU; ukeksa
ls tkuk tkrk gSA tSls — ubZ iz;ksxkRed laHkkouk (Posterior Probability) vkfnA ;fn gesa ikjLifjd viothZ
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(Mutually Exclusive) o loZxzkgh ?kVuk (Exhaustive Events) ‘A’ nh gks rFkk ,d nwljs fun'kZ (Sample) ls ?kVuk ‘B’

nh gks rks izFke ?kVuk ‘A’ dks bl izdkj dkVrh gS tSlk fd fuEu fp=k esa n'kkZ;k x;k gS %

mijksDr fp=k esa Hkkx (B) tks fd A1 dk gh Hkkx gS (A1 o B) dks izn£'kr dj jgk gS vkSj blh izdkj Hkkx (B) tks fd
A2 dk gh Hkkx gS, (A2 o B) dks izn£'kr dj jgk gSA

\ Probability of event A1 given event B, is

P (A1/B) =
P (A  and B)

P (B)
1

Similarly, probability of event A2 and B, is

P (A2/B) =
P (A  and B)

P (B)
2

Where P (B) = P (A1 and B) + P (A2 and B)

P (A1 and B) = P (A1) × P (B/A1) and

P (A2 and B) = P (A2) × P (B/A2)

tc gesa ?kVuk (A) dh laHkkouk nh gqbZ gks rFkk ,d gh laHkkouk tks ;k rks iz;ksx ij vkèkkfjr gks vFkok Hkwrdkyhu vuqHko
ij vkèkkfjr gks, ftls gesa ?kVuk (B/A) dgrs gSa, bUgsa rdZ laxr laHkkouk (Priori Probability) dgrs gSaA tc mijksDr
laHkkoukvkas dk cs;t izes; }kjk ifjo£rr (Revised) dj fn;k tkrk gS rks bls ubZ iz;ksxkRed laHkkouk (Posterior) dgrs
gSa D;kasfd ,slk djrs le; ubZ lwpukvksa dks Hkh è;ku esa j[kk tkrk gSA bls ifjo£rr laHkkouk (Revised Probability)

blfy, dgk tkrk gS D;ksafd bls rdZ laxr laHkkouk (Priori Probability) dks ubZ lwpuk ds vkèkkj ij ifjo£rr djds
gh Kkr fd;k tkrk gSA bls foijhr laHkkouk (Inverse Probability) blfy, dgk tkrk gS D;ksafd bleas ge laHkkouk dh
gh laHkkouk Kkr djrs gSaA

cs;t izes; dk mi;ksx m|ksx, O;kikj o okf.kT; esa vfuf'prrk gksrs gq, Hkh fu.kZ; ysus ds fy, fd;k tkrk gSA bl izes;
ds }kjk [kjkc oLrq vFkok mPp fdLe dh oLrq dh laHkkouk ds ckjs esa tkuk tk ldrk gSA

rdZ laxr o ifjo£rr laHkkouk (Priori and Posterior Probability)

tc gesa fdlh ?kVuk (A) dh laHkkouk rFkk fdlh vU; ?kVuk (B/A) dh laHkkouk tks fd okLrfod iz;ksx ij vkèkkfjr
gks vFkok Hkwrdkyhu vuqHko ij vkèkkfjr gks rks ,slh laHkkoukvksa dks rdZ laxr laHkkouk (Priori Probability) dgrs gSaA
D;ksafd bu laHkkoukvksa dks cs;t izes; }kjk ifjo£rr ugha fd;k tkrkA vr% bu laHkkoukvksa dks vifjo£rr (pre-revised)

vFkok rdZlaxr laHkkouk (priori probability) dgk tkrk gSA

tcfd vifjo£rr vFkok rdZlaxr laHkkouk dks tc cs;t izes; (Baye’s Theorem) }kjk la'kksfèkr dj fn;k tkrk gS rks
bls ifjo£rr vFkok foijhr laHkkouk (Inverse Probability) dgrs gSaA ifjo£rr laHkkouk lnSo gh 'krZ;qDr laHkkouk
(Conditional Probability) gksrh gS D;ksafd fun'kZu lwpuk dqN 'krks± ij vkèkkfjr gksrh gSA vr% rdZlaxr laHkkouk lnSo
gh vFkrZ;qDr (Unconditional) vFkok vifjo£rr (Unrevised) gksrh gS tcfd ifjo£rr laHkkouk lnSo gh 'krZ;qDr gksrh
gS vkSj blh 'krZ ds vuq:i cs;t izes; }kjk bls ifjo£rr (Revised) fd;k tkrk gSA

fuEu mnkgj.k ls cs;t izes; dk iz;ksx ns[kk tk ldrk gS %
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Illustration 44 : An Insurance Company insured 2000 scooter drivers, 4000 car driver and 6000 truck

drivers. The probability of an accident involving a scooter driver, car driver and a truck driver is 0.01,

0.03, 0.15 respectively. One of the insured driver meets with an accident. What is the probability that he

is a car driver ?

,d chek dEiuh us 2000 LdwVj pkyd, 4000 dkj pkyd o 6000 Vªd pkydksa dk chek djk;kA LdwVj pkyd, dkj
pkyd o Vªd pkyd ds nq?kZVukxzLr gksus dh izkf;drk Øe'k% 0.01, 0.03 o 0.15 gSA ;fn ,d chfer pkyd nq?kZVukxzLr
gqvk rks  mlds dkj pkyd gksus dh D;k izkf;drk gS \

Solution : Let A, B and C be the events that the insured person is a scooter driver, a car driver and a trukc driver

respectively and let D be the event that the insured person meets an accident.

We are given the information :

P (A) =
2000

2000 + 4000 + 6000
 = 

2000

12000
 = 

1

6

P (B) =
4000

2000 + 4000 + 600
ï ï

4000

12000

1

3

P (C) =
6000

2000 4000 6000

6000

12000

1

2ï ï
ï ï

The conditional probabilities are :-

P (D/A) = 0.01 = 
1

100

P (D/B) = 0.03 = 
3

100

P (D/C) = 0.15 = 
15

100

Putting the information in the table given below :

Events Prior Probabilities Conditional Probablities Joint Probabilities

(1) (2) (3) (2 × 3)

A P (A) = 
1

6
P (D/A) = 

1

100

1

6

1

100

1

600
ï ï

B P (B) = 
1

3
P (D/B) = 

3

100

1

3

3

100

1

100
ï ï

C P (C) = 
1

2
P (D/C) = 

15

100

1

2

15

100

15

200
ï ï

We have to find P (B/D) i.e. the probability of a car driver given that he meets an accident.

By Bayes Theorem,

P (B/D) =
P (B)  P D / B

P A P D / A P (B) P (D / B) + P C P D / C

ï

ï ï ï ï

b g
b g b g b g b g

=

1

100
1

600

1

100

15

200
ï ï

 = 

1

100
1 6 45

600

ï ï
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=

1

100
52

600

 = 
1

100

600

52
ï

=
6

52
 = 0.115

Illustration 45 : The probability of selection of 3 persons for the post of a Principal in a newly started

college is 4 : 3 : 2. The probability that they will introduce co-education in the college is 0.2, 0.3 and 0.5

respectively. Find the probability of selection of second person as principal of the college if it is given that

co-education will be introduced in the college.

Solution : Let events

A1 ® 1st person is selected

A2 ® 2nd person is selected

A3 ® 3rd person is selected

B ® Co-education introduced in the college.

Now P (A1) =
4

9
 P (B/A1) = 0.2 P (A1B) = .8/9

P (A2) =
3

9
 P (B/A2) = 0.3 P (A2B) = .9/9

P (A3) =
2

9
 P (B/A3) = 0.5 P (A3B) = 1.0/9

          P (B) =
2 7

9

.
 = 0.3

3P (A1B) = P (A1) × P (B/A1) =

4

9

 × 0.2 = 0.8/9

P (A2B) = P (A2) × P (B/A2) =
3

9
 × 0.3 = 0.9/9

P (A3B) = P (A3) × P (B/A3) =
2

9
 × 0.5 = 1.0/9

Now P (A2/B) =
P A B

P B

2b g
b g  = 

.1

.3
 = 1

3

lkjka'k
(Summary)

l laHkkouk Hkfo"; esa ?kVus okyh fdlh ?kVuk ds ?kVus dh mEehn n'kkZrh gSA
l ;fn ge fdlh ?kVuk ;k u ?kVus ds ckjs esa 100% vk'oLr gSa rks lEHkkouk dk eku Øe'k% ,d o 'kwU; gksxkA

lEHkkouk dh ;s vfèkdre rFkk U;wure lhek,¡ gSaA

l lEHkkouk ds iz'uksa dks gy djus ls igys dqN vkèkkjHkwr èkkj.kkvksa dks le>kuk cgqr t:jh gSA
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l tc Hkh dksbZ iz;ksx ;k ijh{k.k fd;k tkrk gS rks mlds gesa dqN ifj.kke feyrs gSaA bu ifj.kkeksa dks ge dbZ rjg
ls foHkkftr dj ldrs gSaA

(i) ljy ?kVuk ¼,d le; esa ,d ?kVuk ?kfVr gksuk½ rFkk (ii) la;qDr ?kVuk ¼,d le; esa ,d ls T;knk
?kVukvksa dk ?kfVr gksuk½ mnkgj.k ds fy, ,d flDds dks mNkyus ij fpÙk ;k iV ikuk ,d ljy ?kVuk
gSA ysfdu nks flDdksa dk ,d lkFk mNkyuk la;qDr ?kVuk gSA

l nwljh oxhZdj.k leku :i ls ?kVus okyh ?kVuk;as gSaA ;fn iz;ksx nSo gS rks ifj.kke leku :i ls ?kVus okyh
?kVuk,a gSa tSls ,d flDdk mNkyus ij fpÙk ;k iV feyukA ysfdu ;fn iz;ksx nSo ugha gSa rks ?kVuk,a vleku
:i ls ?kVus okyh ?kVuk,a gSaA ;fn ,d dk;kZy; esa 10 fjfDr;ksa ds fy, 100 mEehnokj vkosnu djrs gSa rks mudk
p;u leku :i ls ?kVus okyh ?kVuk,a ugha gSaA

l rhljh rjg dk oxhZdj.k ikjLifjd viothZ ?kVuk,a gSaA ;s os ?kVuk,¡ gSa ftuds ?kVus ij vU; ?kVukvksa ds ?kVus
dh lEHkkouk,a lekIr gks tkrh gSaA tSls flDds ds mNky esa ;fn gesa fpÙk feyrk gS rks iV feyus dh lEHkkouk
[kRe gks tkrh gSaA ysfdu ;fn ,d ?kVuk ds ?kVus ls nwljh ?kVuk ds ?kVus dh lEHkkouk [kRe ugha gksrh gS rks
;s oxhZdj.k ikjLifjd viothZ ?kVuk,¡ ugha gSaA tSls rk'k dh xM~Mh esa ls vxj ge ,d iÙkk fudkyrs gSa rks oks
ckn'kkg gks rFkk dkys jax dk Hkh gks rks ;ks ?kVuk,a vikjLifjd viothZ ?kVuk gSa D;ksafd nksuksa bdV~Bh ?kV ldrh
gSa, tSls fpM+h rFkk gqde dk ckn'kkgA

l pkSFkk oxhZdj.k Lora=k rFkk vkfJr ?kVuk,a gSaA ;fn ,d iz;ksx ds ifj.kkeksa dk nwljs iz;ksx ds ifj.kkeksa ij dksbZ
vlj ugha iM+rk gS rks bUgsa ge Lora=k ?kVuk,a dgrs gSaA tSls ,d ikls ds Qasdus ls tks ifj.kke feysxk oks nwljk
iklk Qsadus dk ifj.kke bl ifj.kke ij fuHkZj ugha gSA nwljh rjQ ;fn izFke ifj.kke nwljs iz;ksx dh laHkkfor
?kVukvksa ds ?kVus dh laHkkouk ij vlj Mkyrk gS rks mUgsa vkfJr ?kVuk,a dgrs gSaA tSls ,d cSx eas 6 lQsn rFkk
4 yky xsansa gSaA ge nks xasns fudkyrs gSaaA nwljh xasn ds yky gksus dh laHkkouk dk eku izFke xasn ds jax ij fuHkZj
djrk gSA ;fn izFke xsan yky gS rks ;s laHkkouk 3/9 gS vkSj ;fn izFke xsan lQsn gS rks ;g laHkkouk 4/9 gSA bl
rjg nwljh xsan dk yky gksuk vkfJr ?kVuk gSA vkfJr ?kVukvkas ds fy, ge 'krZ;qDr lEHkkouk fudkyrs gSaA

l ikjLifjd viothZ ?kVukvksa ds ?kVus dh laHkkouk fudkyus ds fy, ge ;ksx dk fu;e iz;ksx djrs gSa rFkk Lora=k
?kVukvksa ds fy, ge xq.kk dk fu;e iz;ksx djrs gSaA dqN fo'ks"k iz'uksa dks gy djus ds fy, cs;t izes; dk iz;ksx
djrs gSaaA

l dfBu iz'uksa dks gy djus esa Øep; o la;ksx dk Hkh iz;ksx djrs gSaA

iz'ukoyh

(Exercise)

(1) izkf;drk dh ifjHkk"kk crk,¡ vkSj lkaf[;dh esa bldk egÙo crkb,A

Define probability and explain the importance of this concept in Statistics.

(2) laHkkO;rk esa DykWfldh rFkk vkuqHkkfod mikxeksa dh foLrkjiwoZd foospuk dhft,A

Discuss in details the Classical and Empirical approaches to probability.

(3) izkf;drk dh fofHkUu èkkj.kkvksa dh O;k[;k dhft,A D;k ;s ,d-nwljs dh fojksèkh gSa \

Explain the various approached to probability. Are they contradictory ?

(4) Explain the following :-
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fuEufyf[kr dh O;k[;k dhft, %-

(a) Mutually exclusve events. ¼d½ ijLij viothZ ?kVuk,a

(b) Equally likely events. ¼[k½ leku :i ls laHko ?kVuk,a

(c) Independent events. ¼x½ Lora=k ?kVuk,a

(d) Dependent events. ¼?k½ ijkJ;h ?kVuk,a

(5) Explain the examples the concept of independent and mutually exclusive events.

ikjLifjd viothZ ,oa Lora=k ?kVuk,a mnkgj.k nsdj le>kb,A

(6) (a) izkf;drk esa Lora=k ,oa vkfJr ?kVukvksa dh èkkj.kkvksa dh O;k[;k dhft,A

Explain the concepts of Independent and dependent events in probability.

(7) fuEufyf[kr dks mfpr mnkgj.k nsdj O;k[;k dhft, %

(i) leku :i ls ?kVus okyh ?kVuk,aA

(ii) izkf;drk fl)kUr esa Øep; rFkk la;ksxA

(iii) ;ksx rFkk xq.ku izes;A

Explain the following with suitable examples :-

(i) Equally likely events.

(ii) Permutation and combination in the theory of probability.

(iii) Addition and multiplication theorems of probability.

(8) Explain any two difference between the following concepts :

(i) Simple and Compound events.

(ii) Mutually exclusive and independent Events.

(iii) Permutation and combinations.

(9) 'krZ;qDr izkf;drk dks mnkgj.k lfgr le>kb,A

Explain conditional probability with example.

(10) vki ^izkf;drk* 'kCn ls D;k le>rs gSa \ le>kb,A ;ksx o xq.ku izes; le>kb, o fl) dhft,A

Explain what do you understand by the term ‘Probability’ ? State and prove the addition and multiplica-

tion theorems of probability.

(11) cs;t izes; crkvks o fl) djksA

State and prove Baye’s theorem.

(12) iwoZ ¼rdZ laxr½ o mÙkj ¼ifjo£rr½ laHkkouk ls vkidk D;k vfHkizk; gS \ crk;sa fd ifjo£rr laHkkouk;as cs;t izes;
ds iz;ksx ls dSls fudkyrs gSa \ cs;t izes; ds O;olk; esa D;k iz;ksx gS \

What do you understand by priori and posterior probabilities ? Show how do we calculate posterior

probabilities using Bayes’ Theorem. What are the business applications of Bayes’ Theorem ?

(13) 52 iÙkksa dh ,d rk'k dh xM~Mh ls ,d iÙkk fudkyus ij ckn'kkg vkus dh izkf;drk D;k gSa \

What is the probability of drawing a king in a draw from a pack of 52 cards ?

[Ans. 1/13]
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(14) ,d iklk ftl ij 1 ls 6 rd vad fy[ks x;s gSa, 1 ;k 2 izkIr gksus dh izkf;drk D;k gS \

If a dice having six sides and marked 1 to 6 is thrown, what is the probability of getting 1 or 22 ?

[Ans. 1/3]

(15) ,d FkSys esa 5 yky, 8 lQsn rFkk 10 dkyh xsansa gSaA ,d xsan fudkyh xbZA og lQsn ;k dkyh gksxh, bldh
izkf;drk D;k gS \

A bag contains 5 red balls, 8 white balls and 10 black balls. A ball is drawn. What is the probability that

the ball drawn will be either white or black ? [Ans. 18/23]

(16) ,d FkSys esa 20 xsansa gSa ftu ij 1 ls 20 rd uEcj fy[ks gSaA ,d xsan ;kǹfPNd :i ls pquh xbZA bl xsan ds
3 ;k 5 ds xq.kkad gksus dh izkf;drk D;k gS \

A bag contains 20 balls numbered from 1 to 20. One ball is drawn at random. Find the probability that a

ball drawn is a multiple of 3 or 5. [Ans. 9/20]

(17) ,d ijh{kk esa ¼v½ ds lQyrk ds volj 5/40, ¼c½ ds 7/50 rFkk ¼l½ ds 10/60 gSaA buesa ls ,d ds lQyrk ds
volj D;k gSA \

In an examination the chance of A’s success is 
5

40
. B’s success 

7

50
 and C’s success 

10

60
. Find the chance

that one of them will succeed. [Ans. 259/600]

(18) ,d FkSys esa 25 xsansa gS ftu ij 1 ls 25 rd uEcj fy[ks gSaA ,d xsan ;kǹfPNd :i ls pquh xbZA bl xasn ds

(i)  5 ;k 6 (ii) 5 ;k 7 ds xq.kd gksus dh izkf;drk D;k gS \

A bag contains 25 balls numbered from 1 to 25. One ball is drawn at random. Find the probability that the

number is a multiple of

(i) 5 or 6 (ii) 5 or 7 [Ans. (i) 9/25, (ii) 8/25]

(19) vkdfLed izoj.k jhfr }kjk pqus ,d fcuk yhi o"kZ esa 53 jfookj gksus dh D;k izkf;drk gS \

What is the chance that a non-leap year selected at random should have 53 Sundays ?

[B.Com., K.U., 1992 Sept.] [Ans. 1/7]

(20) ,d vfufHkur ikls dks Qasdus ij fo"ke vad gksus dh D;k izkf;drk gS \

What is probability of getting an odd number in a throw of an unbiased die. [Ans. 1/2]

(21) What is the probability of getting a spade card in a draw from the pack of 52 cards ? [Ans. 1/4]

(22) When a soldier fires at a target, the probability that he hits the target is 
1

3
 for soldier A, 

1

6
 for soldier B, 

1

6

for soldier C and 
1

12
 for soldier D. If all the four soldiers A, B, C and D fire at the target simultaneously

calculate the probability that the target is hit by some one of more.

         bb g 378

648

L
NM

O
QP

(23) Estimate the probability of securing the total 5 from two dice thrown simultaneously.
1

9

L
NM
O
QP

(24) One bag contains 4 white balls and 2 black balls. Another contains 3 white balls and 5 black balls. If one

ball is drawn from each bag, find the probability that (a) both are white, (b) both are black, and (c) one is

white and one is black. [Delhi. M.A., 1964]

a b cb g b g b g1

4

5

24

13

24
, ,

L
NM

O
QP
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(25) Find the chance of drawing a king, a queen and a knave in that order from a pack of 52 cards in three

consecutive draws, the cards drawn not being replaced.

4 4 4

52 51 50

ï ï

ï ï

L
NM

O
QP

(26) ,d d{kk esa 100 fo|kFkhZ gSa ftuesa ls 55 fØdsV [ksyrs gSa] 40 gkWdh [ksyrs gSa o 35 QqVcky [ksyrs gSaA 20 fo|kFkhZ
fØdsV rFkk gkWdh [ksyrs gSaA 15 fo|kFkhZ gkWdh rFkk QqVcky [ksyrs gSa o 10 cPps QqVcky rFkk fØdsV [ksyrs gSaA
3 fo|kFkhZ rhuksa [ksy [ksyrs gSaA ,sls fdrus fo|kFkhZ gSa tks dksbZ Hkh [ksy ugha [ksyrsA

In a class of 100 students, 55 play cricket, 40 plays hockey, and 35 play football. 20 students play cricket

and hockey, 15 play hockey and football, 10 play football and cricket while three players play all the three

games. Find the number of students who do not play any game.

(27) If there are 2 children on an average in a family, find the probability of :-

(i) having one son (ii) atleast 1 daughter [Ans. (i) 1/2, (ii) 3/4]

;fn izR;sd ifjokj esa vkSlru 2 cPps gksa rks

(i) ,d yM+dk (ii) de ls de ,d yM+dh gksus dh izkf;drk crk;saA

(28) The data concerning lecturers and their academic qualification is given as under :-

M.A. Ph.D. Total

Promoted 50 10 60

Not Promted 25 15 40

Total 75 25 100

,d izoDrk dks izoj.k jhfr }kjk pquk gks rks izkf;drk crk;sa fd &

(i) og ih-,p-Mh- gSA

(ii) og inksUur gSA

(iii) og izoDrk tks ih-,p-Mh- gS dks inksUur fd;kA

(iv) ,d inksUur izoDrk ih-,p-Mh- gSA

(v) ,d izoDrk tks inksUur ugha gSA

          A lecturer is selected at random, find the probability that —

(i) He is Ph.D.

(ii) He is promoted

(iii) A lecturer who is Ph.D. is promoted.

(iv) A promoted lectuter is Ph.D.

(v) A lecturer is not promoted.

[Ans. (i) 1/4, (ii) 3/5, (iii) 2/5, (iv) 1/6, (v) 2/5]

(29) ,d cSx esa 12 lQsn] 8 yky] 6 uhyh rFkk 4 gjh xasnsa gSaA ,d ds ckn pkj xsans fudkyh tkrh gSaA izkf;drk crk;sa
fd &

(a) 2 xsansa lQsn gSaA

(b) pkjksa jaxksa dh ,d&,d xsan gS (i) Åij okys Øe esa rFkk (ii) fdlh Hkh Øe esa

(c) 2 yky rFkk ,d uhyh xasn gSA

(d) ,d Hkh lQsn xsan ugha gSA
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(30) fdlh LFkku dh 50% tula[;k fgUnh dk lekpkj i=k i<+rh gS o 20% vaxzsth dk vkSj 10% nksuksa gh izdkj ds
lekpkj i=k i<+rh gSA ;fn ,d ikBd fun'kZu ls pqus rks mlds fgUnh vFkok vaxzsth lekpkj i=k i<+us dh
izkf;drk crkvksA

Fifty per cent population of an area read Hindi newspaper while 20% population reads English newspaper

and 10% population read both newspapers. Find the probability that a resident selected at random reads

either of the newspaper. [Ans. 3/5]

(31) ,d yM+ds ds iz'u gy djus dh lEHkkouk 
3

4
 gS tcfd ,d yM+dh }kjk gy fd, tkus dh lEHkkouk 

4

5
 gks rks

fuEu izkf;drk,a Kkr dhft, %

¼v½ nksuksa gh iz'u gy dj yasxsA

¼c½ dksbZ Hkh iz'u gy ugha djsxkA

¼l½ dsoy yM+dk iz'u gy djsxkA

¼n½ nksuksa esa de-ls-de ,d iz'u gy dj ysxkA

The probability that a boy will solve a problme is 3/4 and that a girl will solve the same problem is 4/5.

Find the probability that :-

(a) both will solve the problem.

(b) none will solve the problem.

(c) only boy will solve the problem.

(d) at least one of them will solve the problem.

[Ans. (a) 3/5, (b) 1/20, (c) 3/20, (d) 19/20]

(32) ,d crZu esa 4 yky o 5 lQsn xasnsa gSaA nwljs crZu esa 2 yky o 3 lQns xasnas gSaA izFke crZu ls ,d xsan fudkyh
vkSj nwljs crZu esa Mky nhA fQj nwljs crZu ls ,d xasn fudkyhA fudkyh gqbZ xsan ds yky jax dh gksus dh D;k
lEHkkouk gS \

An urn contains 4 red and 5 white balls. Another urn contains 2 red and 3 white balls. A ball is drawn from

first urn and is placed in second urn. A ball is then drawn from second urn. What is the probability that the

drawn ball is red in colour ? [Ans. 11/27]

(33) ,d dkj[kkus esa fdlh izdkj dh oLrq 3 e'khuksa ls curh gSA e'khu v] c] l dk nSfud mRiknu Øe'k% 3000, 2500

o 4500 bdkbZ gSA Hkwrdkyhu vuqHko ds vk/kkj ij e'khu ^v* 1% e'khu ^c* 1.2% rFkk e'khu ^l* 2% [kjkc
mRiknu djrh gSA ,d oLrq iwjs fnu ds mRiknu ls yh xbZ vkSj [kjkc ikbZ gks rks mlds (i) e'khu ^v* ls cuus
dh (ii) e'khu ^l* ls cuus dh izkf;drk D;k gS \

A factory produced certain type of output by 3 machines.

The respective daily production figures are — machine A — 3,000 units, machine B — 2,500 units and

machine C — 45,00 units. Past experience shows that `% of output produced by machine A is defective.

The corresponding fraction of defectives for the other two machines are 1.2 and 2.0 percent respectively.

An item is drawn from the day’s production and is found to be defective. What is the probability that it

comes from outputs of

(i) machine A (ii) machine C ?

[Ans. (i) 1/5, (ii) 3/5]

qq
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lS)kfUrd vkòfÙk forj.k
(Theoretical Frequency Distribution)

vkòfÙk -forj.kksa dks fuEu nks 'kh"kZdksa esa foHkkftr fd;k tk ldrk gS %

(1) okLrfod voyksduksa ij vkèkkfjr vkòfÙk -forj.k (Observed or Empirical Frequency Distribution)

(2) izR;kf'kr ;k lS)kfUrd vkòfÙk -forj.k (Expected or Theoretical Frequency Distribution)

okLrfod voyksduksa ij vkèkkfjr vkòfÙk -forj.kksa eas ge leadksa ;k lkexzh dks okLrfod voyksduksa (Obervations)

rFkk iz;ksxksa (Experiments) }kjk izkIr djrs gSaA mnkgj.k ds fy,, Å¡pkbZ-ekiu ls lEcfUèkr Js.kh ;k fo|k£Fk;ksa ds
izkIrkad ;k etnwjksa dh etnwjh, bR;kfn ls lEcfUèkr Jsf.k;k¡ leadksa ds ekiu ;k voyksdu }kjk izkIr dh tkrh gSA tSls
,d d{kk ds 60 fo|k£Fk;ksa dh Å¡pkbZ dk eki djds rFkk ijh{kk esa muds izkIrkad Kkr djds fuEu nks voyksfdr vkòfÙk -

forj.kksa dh jpuk dh tk ldrh gS %

(1) (2)

Å¡pkbZ ¼lsa.eh. esa½ fo|k£Fk;ksa dh la[;k izkIrkad fo|k£Fk;ksa dh la[;k

(Height in cm) (No. of students) (Marks Obtained) (No. of students)

150-155 4 0-10 5

155-160 8 10-20 10

160-165 30 20-30 29

165-170 12 30-40 11

170-175 4 40-50 3

175-180 2 50-60 2

60 ;ksx 60

mi;ZqDr mnkgj.k okLrfod voyksdu ij vkèkkfjr vkòfÙk -forj.k dk gSA

^^fdlh rF; ds eki dks oxkZUrjksa (Class Interval) esa foHkkftr djds mlds vkèkkj ij vkòfÙk Js.kh ds :i esa fy[kus
ij tks forj.k izkIr gksrk gS mls okLrfod voyksduksa ij vkèkkfjr vkòfÙk -forj.k dgrs gSaaA**

mi;ZqDr vkòfÙk -forj.k dk lkaf[;dh; fofèk;ksa tSls lekUrj ekè; (Arithmetic Average), izeki fopyu (Standard

Deviation), fo"kerk (Skewness) vkfn }kjk foLr̀r foospu fd;k tk ldrk gS rFkk egRoiw.kZ fu"d"kZ fudkys tk ldrs
gSaA

blds foijhr, ;fn forj.k dh vkòfÙk;k¡ okLrfod fujh{k.kksa ;k iz;ksxksa }kjk izkIr u djds dqN fuf'pr ekU;rkvksa ds
vkèkkj ^^xf.krh; fofèk;ksa** }kjk izkIr dh tkrh gS rks mls lS)kfUrd forj.k ;k izkf;drk forj.k (Theoretical

Distributions of Probability Distribution) dgrs gSaA mnkgj.k ds fy,, ;fn ,d flDds dks 100 ckj mNkyk tk, rks
;g vk'kk dh tk ldrh gS fd 50% ifjfLFkfr;ksa esa vFkkZr~ 50 ckj fpÙk (Head) vk,xk rFkk 50% ifjfLFkfr;ksa esa vFkkZr~
50 ckj iV (Tail) A O;ogkj esa ;g lEHko gS fd Bhd 50% ifjfLFkfr;ksa esa fpÙk ;k iV u vk, vFkkZr~ flDds dks 1000
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ckj mNkys tkus ij 560 ckj fpÙk rFkk 440 ckj iV vk ldrk gSA lS)kfUrd :i ls tks vkòfÙk;k¡ fdlh ifjfLFkfr
esa vkuh pkfg,¡ vkSj okLrfod :i ls tks vkòfÙk;k¡ izkIr gksrh gSa muds vUrj dk lkaf[;dh; fofèk;ksa }kjk vè;;u djds
egRoiw.kZ fu"d"kZ fudkys tk ldrs gSaA mi;qZDr ifjfLFkfr esa ;g Kkr fd;k tk ldrk gS fd dgha flDdk mNkyus okyk
Ny rks ugha dj jgk gS D;kasfd okLrfodrk vkSj ekU;rk eas dkQh vUrj gSA

lS)kfUrd vkòfÙk forj.k dh mi;ksfxrk
(Uses of Theoretical Distribution)

izkf;drk ;k lEHkkouk ;k lS)kfUrd vkòfÙk forj.k lkaf[;dh ds vkèkkj LrEHk gSaA bu forj.kksa dh mi;ksfxrk fuEu rF;ksa
ls Li"V gksrh gS %-

(1) lEHkkfor leadksa dh lgk;rk ls foosdiw.kZ fu.kZ; (Wise Decision) ysus esa lgk;rk feyrh gSA

(2) ,slh fLFkfr eas tgk¡ okLrfod voyksdu èku ds vHkko vFkok Å¡ph ykxr ds dkj.k lEHko ugha gksrs, lEHkkouk
vkòfÙk forj.k ds vkèkkj ij fu.kZ; fy, tk ldrs gSaA

(3) okLrfod vkòfÙk forj.k o izR;kf'kr vkòfÙk ds rqyukRed vè;;u ls nksuksa forj.kksa ds vUrj dk dkj.k tkuk
tk ldrk gSA vFkkZr~ nksuksa forj.kksa esa vUrj U;kn'kZ ds mPpkopuksa (Sampling Fluctuations) ds dkj.k gS vFkok
fdUgha vU; dkj.kksa ls gSA

(4) izkf;drk vkòfÙk forj.k dh lgk;rk ls O;olk;h Hkfo"; eas oLrq dh vuqekfur ek¡x tku ldrs gSaA

(5) okLrfod vuqlaèkku djus ls iwoZ lS)kfUrd vkòfÙk dh lgk;rk ls okLrfod forj.k dh izÑfr dk vuqeku yxk;k
tk ldrk gSA

(6) xq.k fu;U=kd (Quality Controller) bu forj.kksa dh lgk;rk ls ;g tku ldrs gSa fd ,d fo'ks"k mRiknu fofèk
Bhd izdkj ls py jgh gS vU;Fkk ughaA

(7) bu forj.kksa dh lgk;rk ls tksf[ke (Risk) o vfuf'prrk (Uncertainty) ds ckjs esa tkudkjh izkIr dh tk ldrh
gSA

lS)kfUrd vkòfÙk forj.k ds izdkj
(Types of Theoretical Frequency Distribution)

okLro esa lS)kfUrd vkòfÙk forj.k dbZ izdkj ds gksrs gSa , fdUrq ;gk¡ ge dsoy izeq[k rhu izdkj ds forj.kksa dk gh
vè;;u djasxs tks vfèkd mi;ksxh o O;ogkfjd gSA ;gh rhu fooj.k bl izdkj gSa %-

(A) f}in forj.k (Binomial Distribution)

(B) ikW;lu forj.k (Poisson Distribution)

(C) lkekU; forj.k (Normal Distribution)

(A) f}in forj.k
(Bionomial Distribution)

f}in forj.k ds lkFk tsEl cuksZyh (James Bernoulli) (1654-1705) dk uke tqM+k gqvk gS rFkk bls cuksZyh forj.k
(Bernoulli Distribution) Hkh dgrs gSaA bl lS)kfUrd forj.k dk izfriknu cuksZyh us fd;k Fkk, vkSj bldk izdk'ku
mudh èR;q ds 8 o"kZ i'pkr lu~ 1713 esa gqvk FkkA f}in (Binomial) dk vFkZ ^nks uke* (Two Names) gS, vr% vkòfÙk
forj.k nks oxks± ds vUrxZr vkrk gSA f}inh; lexz (Binomial Population) ds lHkh voyksduksa (Observations) dks ,d
fo'ks"krk j[kus okys rFkk nwljs fo'ks"krk u j[kus okys nks oxks± esa foHkDr fd;k tkrk gSA ;g f}in-forj.k ,d lEHkkfor
forj.k gksrk gS tks }Un-fodYiukvksa tSls lQyrk rFkk vlQyrk ds ,d ;qXe dh lEHkkoukvksa dks O;Dr djrk gSA
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;fn A rFkk B nks flDds mNkys tk,¡ rks lEHkkfor ifj.kke fuEu izdkj gksasxs %-

A B

H H

H T

T H

T T

(H stands for head and T stands for tail)

nksuksa flDdksa ds mNyus ij muds fpÙk fxjus (H) dh lEHkkouk 
1

4
 gS rFkk iV fxjus (T) dh lEHkkouk Hkh 

1

4
 gSA lEHkkouk

izes; ls Hkh ;gh ifj.kke Kkr gksrk gS %

izFke mNky esa fpÙk (H) fxjus dh lEHkkouk =
1

2

f}rh; mNky esa fpÙk (H) fxjus dh lEHkkouk =
1

2

nksuksa flDdksa dh ,d mNky esa nksuksa ds fpÙk (H) fxjus dh lEHkkouk = 
1

2
 × 

1

2
 = 

1

4
 gSA iV fxjus (T) dh lEHkkouk Hkh

1

4
 gSA

;fn fpÙk fxjus dks ?kVuk dh lQyrk ekuk tk;s rks mldh lEHkkouk dk ladsr ‘p’ j[kk tk;s rFkk iV fxjus dks ?kVuk
dh vlQyrk ekuk tk;s vkSj mldh lEHkkouk dk ladsr ‘q’ j[kk tk;s rks mi;qZDr ifj.kkeksa dks fuEu izdkj O;Dr fd;k
tk ldrk gS %

HH HT TH TT

p2 + 2 pq + q2, (p + q)2 dk foLrkj gSA vr% nks Lora=k ?kVukvksa dh lkewfgd lEHkkouk dk ljy f}i{kh lw=k (p + q)2

gSA

D;ksafd p =
1

2
 vkSj pq 

1

2

vr% (p + q)2 = p2 + 2pq + q2 =
1

4
 + 2 + 

1

2
 + 

1

2
 + 

1

4
 = T

blh izdkj rhu flDds A, B, C mNkyus ij 8 lEHkkfor ifj.kke gks ldrs gSa %-

A B C

H H H = p3

H H T = p2q

H T H = p2q

H T T = p2q

T H H = pq2

T H T = pq2

T T H = pq2

T T T = q3
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;fn p = 
1

2
, q = 

1

2
 :

(p + q)3 =
1

2

1

2

3

ï
F
H
I
K  = p3 + 3p2q + 3pq2 + q3 = 

1

8

3

8

3

8

1

8
ï ï ï

;g foLrkj chtxf.kr ds fuEu lw=kksa ij vkèkkfjr gSa %-

(a + b)2 = a2 + b2 + 2ab

(a + b)3 = a3 + 3a2b + 3ab2 + b2

bl foLrkj-lw=k dks (p + q)n ds :i esa O;Dr fd;k tk ldrk gSA ;fn fofHkUu ifj.kkeksa dh lEHkkfor vkòfÙk;k¡ Kkr
djuk pkgrs gSaa rks N (p + q)n lw=k dh lgk;rk ls mUgas Kkr fd;k tk ldrk gSA bl lw=k esa N ;ksx (number of trials)

o n Lora=k ?kVukvksa dh la[;k dk izfrfufèkRo djrk gSA ;fn vkòfÙk;kas dk dqy ;ksx 100 gks rFkk Lora=k ?kVuk;sa nks gksa
rks laHkkfor vkòfÙk forj.k bl izdkj gksxk % -

N (p + q)n or 100 (p + q)2

100 (p2 + 2pq + q2)       ir p =
1

2
, q = 

1

2

Then 100
1

4

1

2

1

4
ï ï
F
H

I
K

= 100 
1

4

F
H
I
K  + 100

1

2
100

1

4

F
H
I
K ï
F
H
I
K

= 25 + 50 + 25 = 100

vU; :i esa 25   — for two successes

50   — for one success and one failure

25   — for no successes.

blh izdkj ls vxj ge 4 o 5 flDdksa dks mNkysa rks gesa fuEufyf[kr fooj.k feysasxs %-

(p + q)4 = p p q p q pq q4 3 2 2 3 44 6 4ï ï ï ï

(p + q)4 = p p q p q p q pq q5 4 3 2 2 3 4 55 10 10 5ï ï ï ï ï

;fn n ?kVuk,a gksa rks ;s foLrkj fuEu izdkj fn;k tk,xk %

(p + q)n = q q p q p q p pn n n n n n
r

n r r nï ï ï ï ï ïï ï ïC C C21
1 2 2 ..... .....

bl foLrkj dk gj in gesa lQyrk ds ,d fuf'pr eku dh lEHkkouk crkrk gSA mnkgj.k ds fy, nC2qn–2p2 dk tc
ge ewY; fudkysaxs rks ;s 2 lQyrkvkas dh izkf;drk gSA lkekU; :i esa

Probability of r success = nC2.qn–rp

;gk¡ ij p lQyrk dh izkf;drk o q vlQyrk dh izkf;drk dks fn[kkrh gSA fuEu mnkgj.k ls ;s Li"V gks tk,xkA

Illustration 1 : A coin is tossed 8 times. Find the probability of getting 4 heads.

Solution : As we know, getting head is success and since probability of getting head in one toss is 
1

2
.
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So, p =
1

2
, q = 1 – p = 

1

2

n = 8,   r = 4

So applying the formula

P (r successes) = nC
r
.qn-r pr

\ P (4 successes) = 8C4
 

1

2

F
H
I
K
F
H
I
K

ï8 4 4
1

2

=
8

4 4

1

2

1

2

4 4
!

! !
ï
F
H
I
K
F
H
I
K

=
8 7 6 5 4

4 3 2 4

1

2

8
ï ï ï ï

ï ï ï
ï
F
H
I
K

= 70 × 
1

256

35

128
ï

cjukSyh forj.k dh ekU;rk,¡
(Assumptions of Bernoulli Distribution)

bl forj.k dks Hkyh izdkj ls le>us ds fy, bl izes; dh ekU;rkvksa dks tkuuk vko';d gSA bldh ekU;rk,¡
fuEufyf[kr gSa %-

(1) izR;sd iz;ksx essa dsoy nks ikjLifjd viothZ ?kVuk,¡ (Mutually Exclusive Events) gks ldrh gSa ftuds ifj.kke
lQyrk (Success) o vlQyrk (Failure) ds :i esa O;Dr djrs gSaA

(2) lQyrk dh vfHkO;fDr ‘p’ ls o vlQyrk dh vfHkO;fDr ‘q’ ls djrs gSa o (p + q = 1) lQyrk o vlQyrk
dk ;ksx lnSo ,d gSA

(3) bl izes; esa U;kn'kZ dh la[;k (Size of Sample) fuf'pr gksrh gS o bls (n) ds :i esa O;Dr djrs gSaaA

(4) ?kVuk Lora=k :i ls ?kVrh gS vFkkZr~ igys iz;ksx (trail) dk izHkko nwljs iz;ksx ij ugha iM+rkA lQyrk o
vlQyrk dk ifj.kke izR;sd iz;ksx ij leku gh jgrk gSA

tSls — flDds dks ckj-ckj mNkyus ij iV ;k fpÙk dh lEHkkouk Øe'k% 
1

2
 o 

1

2
 jgsxhA blh izdkj rk'k dh xM~Mh

ls izFke iÙkk ;fn okfil j[k fn;k tk;s rks nwljs iÙks ds fudkyus ij izFke iÙks dk nwljh ?kVuk ij dksbZ izHkko
ugha iM+sxkA

(5) f}in forj.k ds iz;ksx ls ,d fuf'pr lQyrk (r) ckj gksus dh lEHkkouk dks Hkh tkuk tk ldrk gSA mnkgj.kkFkZ,
5 flDdksa dks mNkyus ij 2 (head) vkus dh lEHkkouk dks Hkh ekuk tk ldrk gSA

f}in forj.k ds vpy (Constants of Binomial Distribution)

f}in foLrkj ds fofHkUu (Constants) bl izdkj gSa %-

(1) lekUrj ekè; vFkok X  = np

(2) izeki fopyu vFkkZr~ s = npq  vFkok ekikad (Variance) ;k f}rh; ifj?kkr (Second Moment – m2) = npq
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(3) r̀rh; ifj?kkr (Third Moment – m
3
) = npq (q – p)

(4) prqFkZ ifj?kkr (Third Moment – m4) = 3n2p2q2 + npq (1 – 6pq)

(5) fo"kerk dk eki (Measure of Skewness – b1)

=
ï

ï
3
2

2
3
 = 

q p

npq

ïb g2

(6) ìFkq'kh"kZRo dk eki (Measure of Kurtosis – b2)

=

ï

ï
4

3
2

 = 3 + 
1 6ï pq

npq

mi;qZDe f}in-izeki ls fuEu lkekU; lacaèkksa (General Relationship) dks è;ku esa j[kuk pkfg,%

(1) inksa dh la[;k (Number of Terms) : f}in foLrkj esa (n + 1) in gksrs gSa vFkkZr~ ?kkr (power) ls ,d vfèkdA
tSls (p + q)4 esa 5, (p + q)7 esa 8 in gksaxsA

(2) ?kkrkas dk ;ksx (Sum of Powers) : izR;sd in esa p o q ?kkrksa dk ;ksx n gksxkA (p + q)5 ds foLrkj in esa p dk
?kkr 5 rFkk p dk 0 gS, nksuksa ?kkrksa dk 5 + 0 = 5, nwljs in esa 4 + 1, rhljs in eas 3 + 2, pkSFks in esa 2 + 3, ik¡posa
in esa 1 + 4 rFkk NBs in esa 0 + 5 gSA bl izdkj izR;sd in esa ?kkrksa dk ;ksx 5 vFkkZr n gh gSA

(3) ?kkrksa dk Øe (Order of Power) : (p + q) ds foLrkj esa ?kkr Øe'k% n, (n – 1), (n – 2) ..... 2, 1, 0 gksrs gSa vFkkZr~
n ls ysdj ,d-,d c<+rs tkrs gSa, vafre in eas p0 jg tkrk gSA blds foijhr q ds ?kkr 0 ls ,d-,d c<+rs tkrs
gSa rFkk vfUre in esa n ?kkr gksrk gS vFkkZr~ 0, 1, 2, .... (n – 1), n 1 (p + q)5 esa p ds ?kkr 5, 4, 3, 2, 1, 0 rFkk q

ds ?kkr Øe'k% 0, 1, 2, 3, 4, 5 gSaA

(4) la[;kRed xq.kkad (Numerical Coefficients) : fofHkUu inksa ds xq.kkdksa ds lEcUèk eas fuEu ckrsa mYys[kuh; gSa %-

(i) lEiw.kZ f}in foLrkj ds fofHkUu xq.kkad ges'kk lafer (Symmetrical) gksrs gSa, tSlk ikldy f=kHkqt (Pascal’s

Triangle) ls Li"V gSA n = 4 ds fy, 1, 5, 10, 10, 5, 1 o n = 6 ds fy, 1, 6, 15, 20, 15, 6, 1 rFkk blh izdkjA

(ii) xq.kkad, lw=k ds vuqlkj, lap; (Combination) }kjk ;k ikldy f=kHkqt dh lgk;rk ls izkIr dj ldrs gSaA

(iii) fdlh f}in forj.k ds lHkh inksa (Terms) ds xq.kkadksa dk ;ksx 2" gksrk gS ftlls ml fLFkfr dh dqy
lEHkkoukvksa dh la[;kvksa dk irk pyrk gSA izR;sd Øfed ?kkr ds fy;s ;g ;ksx nks xquk gksrk pyk tkrk
gSA mnkgj.k ds fy,, ;fn n = 2 rks xq.kkad (1, 2, 1) dk ;ksx 22 = 4 gksxk, ;fn n = 3 gks rks xq.kkadksa (1, 3,

3, 1) dk ;ksx 23 = 8 gksxk tks fiNys ;ksx dk nks xquk gSA blh izdkj vU; xq.kkadksa dks Kkr fd;k tk ldrk
gSA

(5) p rFkk q Øe (Order of p and q) : f}in forj.k dk lkekU; :i (p + q)n dk foLrkj gSA ijUrq bl Lo:i ds
iz;ksx esa ;g dfBukbZ gksrh gS fd lQyrkvksa dh la[;k vojksgh Øe (Descending Order) esa fy[kh tkrh gS vFkkZr~
igys lcls vfèkd fQj de rFkk vUr esa 0, lQyrkvksa dh la[;k dks vkjksgh Øe (Ascending Order) esa j[kdj
izkf;drk Kkr djus ds fy, (q + p)n dk foLrkj fy[kk tk ldrk gSA (q + p)n dk f}in foLrkj mlh izdkj fy[kk
tkrk gS ftl izdkj (p + q)n dkA vUrj dsoy bruk gS fd p ds LFkku ij q rFkk q ds LFkku ij p fy[k fn;k
tkrk gSA

(q + p)n dk foLrkj djus ij x = 0, 1, 2, 3, ..... n ds fofHkUu ekuksa dks izkf;drk izkIr gksrh gSA

(q + p)n = qn + nC1qn–1 p + nC2qn–2 p2 + ...... + nCrq
n–r pr + ...... pn

nC0, nC1, nC2  vkfn dks f}in xq.kkad dgrs gSaA
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lQyrkvksa dh laHkkfor vkòfÙk fudkyuk
(Computation of Expectation of Various Successes)

blh izdkj ;fn ge mijksDr f}in forj.k dk iz;ksx Lora=k :i ls (N) ckj djas rks ge (N) ifj.kkeksa dh lEHkkfor vkòfÙk
Hkh tku ldrs gSaA ,slh fLFkfr esa lw=k dks fuEu izdkj O;Dr djsaxs %-

N (q + p)n p = Probability of Success

where, q = Probability of failure

n = Size of Sample

N = Number of Trials

fuEu mnkgj.kksa dks le>us ij ge f}in forj.k dks Hkyh izdkj le> ldasxs %-

Illustration 1 : Find the probability of all the values of ‘X’ for the binomial distribution with parameters

n = 6 and p = 1/3.

f}in forj.k esa pj (X) ds lHkh ewY; Kkr djsa ;fn x = 6 o p = 1/3 gksaA

gy (Solution) : Success = p = 
1

3
 (given)

\ Failure = q = 1– p = 1 – 
1

3
 = 

2

3
[Q q + q = 1]

Size of sample = n = 6

Various probabilities can be known by using the bionomial expansion of (q + p)6

(q + p)6 = q6 + 6q5p1 + 15q4p2 + 20q3p3 + 15q2p4 + 6q1p5 + p6

By substituting the values of p and q we have :
2

3

1

3

6

ï
F
H
I
K

=
2

3
6

2

3

1

3
15

2

3

1

3
20

2

3

1

3
15

2

3

1

4
6

2

3

1

3

1

3

6 5 1 4 2 3 3 2 4 1 6F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K

ï

=

64

729

192

729

240

729

160

729

60

729

12

729

1

729
ï ï ï ï ï ï

L
NM

O
QP

This information can be written as :-

No. of Success (p) Probability

X

0 64/729

1 192/729

2 240/729

3 160/729

4 60/729

5 12/729

6 1/729

Illustration 2 : Six dice were thrown 128 times. Each 4, 5, or 6 spot appearing was considered to be success

and each 1, 2 or 3 spot a failure. The results were :

No. of successes 0 1 2 3 4 5 6

0 10 26 44 34 14 0
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Solution :-

Expected Frequency = N p qïb g6  = 128 6 15 20 15 56 5 4 2 3 3 2 4 5 6p p q p q p q p q pq qï ï ï ï ï ïe j
=

128 1 64 128 6 64 128 15 64 128 15 64b g b g b g b gï ï ïï ï ï ï128 20 64 128 15 64 128 6 64 128 1 64b g b g b g b g

= 2, 12, 30, 40, 30, 12, 2

No. of Successes Actual Frequencies Expected Frequencies

 0 0 2

1 10 12

2 26 30

3 44 40

4 34 30

5 14 12

6 0 2

128 128

 mijksDr mnkgj.k esa lQyrk dh izkf;drk (Probability of Success) 

p ï ï
3

6

1

2

 and so q = 1 – p = 
1

2

Illustration 3 : A bowl contains 4 red balls and 6 green balls. Five balls are to be drawn. Find probabilities

for different events.

Solution :

The probability of drawing a red ball =
4

10
 = .4 (p)

The probability of drawing a green ball =
6

10
 = .6 (q)

Number of balls to be drawn Probability (p)

Red Green

5 0 p ï
ï

5

5 5 5
4 6

5 0!

! !
. .b g b g b g = .01024

4 1

p ï
ï

5

4 5 4
4 6

4 1!

! !
. .b g b g b g

= 0.7680

3 2

p ï
ï

5

3 5 3
4 6

3 2!

! !
. .b g b g b g

= .23040

2 3

p ï
ï

5

2 5 2
4 6

2 3!

! !
. .b g b g b g

= .34560

1 4

p ï
ï

5

1 5 1
4 6

1 4!

! !
. .b g b g b g

= .25920

0 5

p ï
ï

5

0 5 0
4 6

0 5!

! !
. .b g b g b g

= .07776

1.00000
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Illustration 4 : A coin is tossed four times. What is the probability to getting two or more heads ?

Solution :

When a coin is tossed

the probability of head q = 1/2

and the probability of tail q = (1 – p)

= 1 – 1/2

= 1/2

The various possibilities for all the events are the terms of the binomial expansion (q + p)4

(q + p)4 = q4 + 4q3 p + 6q2 p2 + 4q p3 + p4

\ The probability of drawing 2 heads is

6q2p2 = 6 × 

1

2

1

2

2 2F
H
I
K
F
H
I
K

= 6 × 
1

4
 × 

1

4

=
3

8

The probability of getting 3 heads is

4qp3 = 4 × 
1

2

1

2

3F
H
I
K
F
H
I
K

= 6 × 
1

2

1

8
ï

=
1

4

The probability of getting 4 heads is

p4 =
1

2

4F
H
I
K

=
1

16

\ The probability of getting 2 or more heads is

3

8

1

4

1

16
ï ï =

11

16

Illustration 5 : Assuming that half the population are consumers of wheat in the Northern India, so that

the chance of an individual being a consumer of wheat is 1/2 and assuming that 100 investigators each

take 10 individual to see whether they are consumers of wheat, how many investigators would you expect

to report that three or less were consumers of wheat ?

Solution : We are given :

Probability of an individual being a consumer of wheat p = 1/2
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q = 1 – p

= 1 – 1/2

= 1/2

N = 100, n = 10

Using the bionomial distribution, we have

P (r) = nCrq
n–r pr

Substituting various values we get

P (r) = 10C
r 

1

2

1

2

10F
H
I
K
F
H
I
K

ï r r

= 10Cr 

1

2

10F
H
I
K

 = 
1

1024
 10Cr

The probability that in a sample of 10, three or less people are consumers of wheat is given by

p0 + p1 + p2 + p3

=
1

1024
 [10C0 + 10C1 + 10C2 + 10C3]

=
1

1024
 [1 + 10 + 45 + 120] = 

176

1024

11

64
ï

Thus out of 100 investigators, the number of investigators who will report 3 or less consumers of wheat in a

sample of 10 is 100 × 
11

64
 = 17.2

Illustration 6 : The mean of a binomial distribution is 20 and standard deviation is 4. Calculate n, p, q.

Solution : Mean = 20, i.e. np = 20

s = 4 i.e. npq  = 4

Now npq = 16

i.e., 20q = 16

\ q =
16

20

4

5
ï

p = 1 – q = 1 – 
4

5

1

5
ï

Now np = 20

or n × p = 20

or n × 
1

5
= 20

\ n = 5 × 20 = 100

Hence n = 100, p = 
1

5
 and q = 

4

5
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Illustration 7 : fdlh m|ksx esa 25% deZpkfj;ksa esa dk;Z ds dkj.k chekj gksus dk izHkko gks rks 6 deZpkfj;ksa ds
U;kn'kZ esa ls 4 ;k vfèkd ds chekj gksus dh izkf;drk D;k gS \

The incidence of occupational disease in an industry is such that the workmen have a 25% chance of

suffering from it. What is the probability that out of six workmen 4 or more will contact the disease ?

gy (Solution) :

Let q denotes the chance of suffering and p denotes the chance of not suffering.

\ q = 25% = 
1

4
, p = 1 – 

1

4
 = 

3

4

The binomial expansion is

(q + q)n =
3

4

1

4

6

ï
F
H
I
K

= p6 + 6p5q + 15p4q2 + 20p3q3 + 15p2q4 + 6p1q5 + q6

The probability of 4 or more (i.e., 4, 5, and 6 successes is) who will contact the disesase

= 15p2q4 + 6pq5 + q6

= 15 
3

4

1

4
6

3

4

1

4

1

4

2 4 5 6F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K

=
135

4096

18

4096

1

4096
ï ï

=
135 18 1

4096

ï ï
 = 

154

4096

  = 0.376.

Illustration 8 : ;fn ,d cksYV ds [kjkc gksus dh izkf;drk 0.1 gS rks Kkr dhft, (a) lekUrj ekè; (b) dqy 900

cksYVksa esa ls [kjkc cksYVksa dk izeki fopyuA fo"kerk vkSj ìFkq'kh"kZRo Hkh Kkr dhft,A

If the probability of a defective bolt is 0.1, find (a) the mean and (b) the standard deviation of defective

bolts in a total of 900. Also calculate skewness and kurtosis.

gy (Solution) : The probability of a defective bolt is 0.1.

\ p = 0.1 and q = (1 – 0.1) = 0.9

(a) Mean = np = 900 (0.1) = 90, i.e., we can expect 90 bolts to be defective.

(b) Standard Deviation = npq  = 900 0 1 0 9. .b g b g
=

81

 = 9

Skewness (b1) =
q p

npq

ï
ï

ï
ï

b g b g2 2
0 9 0 1

81

0 64

81

. . .
 = 0.0079

Kurtosis (b1) = 3 + 
1 6ï pq

npq

= 3 + 
1 6 0 1 0 9

81

ï . .b g b g
 = 3 + 0.006 = 3.006

By putting the value of p and q, we can find n

n × 0.6 × 0.4 = 16, 0.24 n = 16

n =

16

0 24.

 = 66.67 or 67.
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f}in forj.k dk vUok;kstu (Fitting a Binomial Distribution) : tc voyksfdr leadksa (Observed Data) ds fy,
f}in forj.k dk vUok;kstu (Fitting) fd;k tkrk gS rks fuEu fofèk viukbZ tkrh gS %

(1) p rFkk q dk ewY; Kkr dhft,A ;fn bu nksuksa ewY;ksa (ekuksa-values) esa ls ,d gh fn;k gqvk gks rks nwljs dks ,d
ljy lEcUèk }kjk Kkr fd;k tk ldrk gS] p = (1 – q) rFkk q = (1 – p) tc p o q nksukas leku gksrs gSa rks forj.k
lafer (Symmetrical) gksrk gSA ;fn p o q vleku gksrs gSa rks forj.k fo"ke (Skewed) gksrk gSA ;fn p dk ewY;

1

2
 ls de gS rks forj.k èkukRed fo"ke (Positively Skewed) gS vkSj tc p dk ewY; 

1

2
 ls vfèkd gS rks forj.k

_.kkRed fo"ke (Negatively Skewed) gksrk gSA

(2) f}in (p + q)n dk foLrkj dhft,A f}in foLrkj esa ?kkr n (power n) inksa dh la[;k ls ,d de ds cjkcj gksrh
gSA tc nks flDds mNkys tkrs gSa rc f}in (Binomial) esa rhu in (Terms) gksaxsA blh izdkj, tc pkj flDds
(n = 4) mNkys tkrs gSa rc ik¡p in gksaxs vkSj vkxs blh izdkjA

(3) izÙk;kf'kr vkòfÙk;k¡ (Expected Frequencies) Kkr djus ds fy, f}in foLrkj ds izR;sd in dks N (the Total

Frequency) ls xq.kk dhft,A

mi;qZDr mnkgj.k ls ;g fofèk (Procedure) iw.kZr;k Li"V gks tk,xhA
Illustration 9 : Five coins are tossed 3,200 times, find the frequency of the distribution of heads and tails

and tabulate the results. Calculate mean number of successes and standard deviation.

ik¡p flDdkssa dks 3200 ckj mNkyus ij flDdksa ds fofHkUu iV o fpÙk vkus dk vuqekfur vkòfÙk forj.k cukvksA bl
forj.k dk ekè; o izeki fopyu Hkh Kkr djsaA
Solution :Let Probability of getting head = p = 1/2

Prob. (tail) = q = 1 – p = 1/2

Size of sample of = n  = 5 (given)

Number of trials = N = 3,200 (given)

Various possibilities of getting, 0, 1, 2, 3, 4 and 5 heads can be obtained by applying formula of bionomial

distribution N (q + p)n

\ 3200 [q + p]5 = 3200 [q5 + 5q4p1 + 10q3p2 + 10q2p3 + 5q1p4 + q5]

3200 
1

2

1

2

5

ï
L
NM
O
QP = 3200 

1

2
5

1

2

1

2
10

1

2

1

2
10

1

2

1

2
5

1

2

1

2

1

2

5 4 1 3 2 2 3 1 4 5F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K
F
H
I
K ï
F
H
I
K

L
N
M
M

O
Q
P
P

Q p = q, so product of pq with any power will give (1/2)5 in every case

= 3200 

1

32

5

32

10

32

10

32

5

32

1

32
ï ï ï ï ï

L
NM

O
QP

= 100 + 500 + 1,000 + 1,000 + 500 + 100

This information can be tabulated as under :-

Number of Possibilities

No. of Heads Frequencies

0 heads 100

1 500

2 1,000

3 1,000

4 500

5 100
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(ii) X  of success = np =  5 × 
1

2
 = 2.5

S.D (s) of success = n p q. . .

= 5
1

2

1

2
ï ï

= 1.118

Illustration 10 : The following data shows the number of seeds germinating out of 10 on damp filter for

80 sets of seeds. Fit a binomial distribution to this data :-

x : 0 1 2 3 4 5 6 7 8 9 10

f : 6 20 28 12 8 6 0 0 0 0 0

gy (Solution) :

Fitting Binomial Distribution

x f fx

0 6 0

1 20 20

2 28 56

3 12 36

4 8 32

5 6 30

6 0 0

7 0 0

8 0 0

9 0 0

10 0 0

n = 80 Sfx = 174

X  = 
ï fx

N
 = 

174

80
 = 2.175 But mean =  np =

174

80
 = 10 p = 

174

80
 (n = 10)

p =
174

800
 = 0.2175      \    q = 1 – 0.2175 = 0.7825

Hence the bionomial distribution to be fitted to the data is

80 (0.7825 + 0.2175)10

The theoretical frequencies are the succcessive terms in the expansion 80 (0.7825 + 0.2175)10 and a tabulated

below :-

x Theoretical Frequencies fe

N × nCr q
n–1pr

0 80 × (0.7825)10 = 6.9

1 80 × 10 (0.7825)9 (0.2175)1 = 19.1

2 80 × 45 (0.7825)8 (0.2175)2 = 24.0

3 80 × 120 (0.7825)7 (0.2175)3 = 17.8
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4 80 × 210 (0.7825)6 (0.2175)4 = 8.6

5 80 × 252 (0.7825)5 (0.2175)5 = 2.8

6 80 × 210 (0.7825)4 (0.2175)6 = 0.7

7 80 × 120 (0.7825)3 (0.2175)7 = 0.1

8 80 × 45 (0.7825)2 (0.2175)8 = 0.0

9 80 × 10 (0.7825)1 (0.2175)9 = 0.0

10 80 × (0.2175)10 = 0.0

Total = 80.0

mnkgj.k (Illustration) 11 : 6 ikals 729 ckj mNkys tkrs gSaA de-ls-de 3 ikals 5 ;k 6 dk vad fdruh ckj
fn[kkus dh lEHkkouk gks ldrh gS \

Six dice are thrown 729 times. How many times do you expect at least three dice to show a five or six ?

gy (Solution) : The probability of getting 5 or 6 with one dice.

p =
2

6

1

3
ï ;   p = (1 – p) = 1 – 

1

3
 = 

2

3

Since the dice are in sets of 6 and there are 729 times, the binomial distribution is :

N (p + q)n = 729 
1

3

2

3

6

ï
F
H
I
K

\ The expected number of times at least three dice showing 5 or 6 would be

= 729 
6

3

3 3
6

4

4 2
6

5

5 1
6

6

6

C
1

3

2

3
C

1

3

2

3
C

1

3

2

3
C

1

3

F
H
I
K
F
H
I
K ï

F
H
I
K
F
H
I
K ï

F
H
I
K
F
H
I
K ï

F
H
I
K

L
N
M
M

O
Q
P
P

= 729 
960

6

120

2

12

1
1ï ï ï

L
NM

O
QP

= 160 + 60 + 12 + 1 = 233

ikW;lu forj.k
(Poisson Distribution)

ikW;lu forj.k dk iz;ksx lcls igys izfl) Ýkalhlh xf.krK lkbeu tsful ikW;lu (Simon Dennis Poisson —1781

- 1840) us 1873 esa fd;kA bls mUgha ds uke ij ikW;lu forj.k dgk tkrk gSA ikW;lu forj.k ,d [kafMr izkf;drk
forj.k (Discrete Probability Distribution) gSA

ikW;lu forj.k dk mi;ksx mu ifjfLFkfr;kas esa fd;k tkrk gS tgk¡ izkf;drk (p) dk eku (Value) cgqr dh de ¼yxHkx
'kwU; ds fudV½ vkSj n dk eku (value) vR;fèkd gksA ,slh ifjfLFkfr;ksa esa tgk¡ p dk eku cgqr gh de rFkk n dk eku
vR;fèkd gks rks f}in forj.k mi;qDr lS)kfUrd vkòfÙk;k¡ (Appropriate Theoretical Frequencies) iznku ugha djrk
vFkkZr~ lgh fLFkfr dk fu:i.k ugha dj ldrkA ,slh ifjfLFkfr;ksa eas ikW;lu forj.k gh vfèkd mi;qDr gSA ikW;lu
forj.k f}in forj.k dh lhekUr :i (Limiting Form) gSA tSls fd p dk eku 'kwU; dh vksj ¼cgqr de½ rFkk n dk eku
vuUr (Infinity)  dh vksj ¼cgqr vfèkd½ izòÙk gks rFkk np vFkkZr~ ekè; (Mean)  ,d èkukRed vpj (Constant)  la[;k gksA

ikW;lu forj.k mu ?kVukvksa ij ykxw gksrk gS tks vlkekU; rFkk nqyZHk ?kVuk,¡ (Rare Events) gksrh gSa rFkk muds ?kfVr
gksus dh izkf;drk (p) cgqr de gksrh gSA mnkgj.k ds fy,, ,d fnu esa lM+d nq?kZVuk esa ejus okys O;fDr;ksa dh la[;k
cgqr de gksrh gS, fdlh cM+s dkj[kkus dsa mRiknu esa [kjkc (Defective) gksus okys eky dh lEHkkouk cgqr de gksrh gS,
fdlh ì"B ij NikbZ esa gksus okyh v'kqf);ksa dh lEHkkouk de gksrh gS vkfnA
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f}in forj.k esa lekUrj ekè; (X) dks U;kn'kZ la[;k o lQyrk dh izkf;drk ds xq.kk djus ls izkIr fd;k tk ldrk

(X  = np) gS, tcfd ikW;lu forj.k esa lekUrj ekè; dks (m) ls O;Dr djrs gSa tks fiNys vuqHko ls izkIr gksrh gSA

mijksDr forj.k esa tSls-tSls ekè; (m) dk eku c<+sxk, oSls-oSls ikW;lu forj.k oØ nk;ha vkjs pyrk jgsxkA tSlk fd
mijksDr oØ ls Li"V gSA vr% ikW;lu forj.k dk ifj?kkr fo"kerk xq.kkad (Coefficient of Skewness) lnSo tek fpUg
(+ive) gh jgsxk vkSj ìFkq'kh"kZRo (Kurtosis) lnSo 3 ls vfèkd jgsxkA [i.e. b2 > 3].

ikW;lu forj.k dh ekU;rk,¡ o iz;ksx
(Assumptions and Applications of Poisson Distribution)

bl forj.k dh ekU;rk,¡ la{ksi esa bl izdkj gSa %-

(1) bl forj.k esa U;kn'kZ la[;k (Size of Sample) vuUr gksrh gS, vFkkZr~ -

[‘n’ approaches infinity (n ® ¥ )]

(2) ?kVuk ds ?kVus dh izkf;drk dks ‘p’ ls O;Dr djrs gSa o ?kVuk ds ?kVus dh izkf;drk 'kwU; ds lehi gksrh gS, vFkkZr~
[‘p’ approaches zero i.e,  p ® 0]

(3) ?kVuk ds u ?kVus dks ‘q’ ls O;Dr djrs gSa, ftldh izkf;drk cgqr vfèkd gksrh gS vkSj izk;% ,d ds lehi gh gksrh
gSA vFkkZr~

[‘q’ approaches zero i.e., q ® 1]

(4) ?kVuk ds ?kVus dk ekè; (m = np) vpj (Constant) gksrk gSA

dqN O;ogkfjd ifjfLFkfr;k¡, ftuesa ikW;lu forj.k dk mi;ksx fd;k tk ldrk gS, bl izdkj gSa %-

(1) xq.k-fu;U=k.k lkaf[;dh (Quality Control Statistics) esa fdlh ,d en (Item) dh [kjkfc;ksa (Defects) dh la[;k
dh x.kuk djus ds fy,A

(2) tho foKku (Biology) esa v.kqvksa (Bacteria) dh x.kuk djus ds fy,A

(3) chek ds {ks=k esa nq?kZVukvksa dh x.kuk djus ds fy,A

(4) Nis gq, ì"Bksa ij v'kqf);ksa dh fxurh djus ds fy,A

(5) fdlh uxj esa izfr feuV VsyhQksu dkWy (Telephone Calls) dh la[;k Kkr djus ds fy,A

(6) fdlh cM+s dkj[kkus esa fu£er CysMksa esa ls nks"kiw.kZ CysMksa dh la[;k dh x.kuk ds fy,A

(7) ,d QqVcky eSp esa ,d Vhe }kjk fd, x, xksyksa dh la[;k Kkr djus ds fy,A

(8) fdlh uxj ds cM+ pkSjkgs ij gksus okyh nq?kZVukvksa dh la[;kvksa dh x.kuk djus ds fy,A

(9) ,d o"kZ esa izfrf"Br O;fDr;ksa }kjk dh tkus okyh vkRegR;kvkas dh la[;k dh x.kuk djus ds fy,A
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ikW;lu ds forj.k dks fuEu izdkj ls O;Dr fd;k tk ldrk gS %

P (r) = e–m m

r

r

!

tgk¡ e = 2.7183 izkÑfrd y?kqx.kd dk vkèkkj (The base of Natural Logarithms)

m = ikW;lu forj.k dk lekUrj ekè; vFkkZr~ np vFkok fdlh ?kVuk ds ?kVus dh ekè; la[;k (the mean of the

Poisson Distribution i.e. np on the average number of occurence of an event)

r = og la[;k, ftlds fy, leHkkO; vkòfÙk Kkr djrh gS tSls 0, 1, 2 .... (the number for which expected

frequency is to be calculated.)

bl lw=k dks bl izdkj dh fy[kk tk ldrk gS %-

p (r) = e–m 1
1 2 3

2 3

ï ï ï ï
L
N
M

O
Q
Pm m m

! ! !
.....

ikW;lu forj.k dh fo'ks"krk,¡ ;k vpj
(Properties or Constants of Poisson Distribution)

bl forj.k ds eq[; vpj bl izdkj gSa %-

(1) lekUrj ekè; = X  = m = np.

(2) izeki fopyu = s = m

(3) izlkj.k = Variance = m

(4) ifj?kkr (Moments) :0

(1) m1 = 0

(2) m
2

= m

(3) m3 = m

(4) m4 = m + 3m2

(5) b1 =
ï

ï
3
2

2
3

2

3

1
ï ï

m

m m

(6) b2 =
ï

ï

4

2
2

3
1

ï ï
m

(7) g1 = ï 1
1

ï
m

(8) g2 = ï 2 3
1

ï ï
m

Illustration 12 : If the mean of a Poisson distribution is 4 find

(a)   Standard deviation (b) b1   (c) = b2     (d)  m3      (e) m4

Solution : m = 4

s = m  = 4  = 2
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b1 =
1 1

4
0 25

m
ï ï .

b2 = 3
1

ï
m

= 3 + 
1

4

= 3.25

m3 = m = 4

m4 = m + 3m2 = 4 + 3 × 42 = 52

Illustration 19 : It is given that 3% of fountain pens manufactured by a foreign based company are

defective. Using Poisson distribution, find the probability that a sample of 100 pens will contain (a) no

defective (b) exactly one defective.

Solution :

No. of defective pens in a sample of 100 = 3

\ m = 3

Probability of no defective pen in a sample of 100 is

P(0) = e–m =  e–3 = 0.05

P(1) = (P0) × m = 0.05 × 3 = 0.15

Illustration 13 : An average number of phone calls per minute into the switchboard of Reddy Company

Limited between the hours of 10 a.m. and 1 p.m. is 2.5. Find the probability that during one particular

minute there will be (i) no phone all at all (b) exactly 3 calls and (iii) at least 5 calls.

Solution : Let denote the number of a telephone calls per minute by X. The X follows Poisson distribution with

mean distribution, m = 2.5. The Poisson probability function is :

P (x = r) =
c mr

r

mï

!

=
c

rï 2 5 2 5

4

. .

!

b g

(i) Probability of no call at all is :

p (x = 0) = c–25 (2.5) × 0

= c–25 = c–20 × c–0.5

= 0.13534 × 0.6065 = 0.08208

(ii) Probability of exactly 2 calls is :

p (x = 2) =

c ï 2 5 3
2 5

3

. .

!

b g

=

0 08208 15625

6

. ï

= 0.21375

(iii) Probability of at least 5 calls is :

p (x > 5) = 1– p (x < 4)
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= 1 = 0.08208 

1 2 5
2 5

2

2 5

4

2 5

4

2 4 4

ï ï ï ï
L
N
M
M

O
Q
P
P

.
.

!

.

!

.

!

b g b g b g

= 1 – 0.08208 [1 + 2.5 + 3.125 + 2.6042 + 0.6144]

= 1 – 0.8208 × 9.8436

= 1 – 0.80796 = 0.19204

= 0.192

Illustration 14 : The probability that a particular injection will have reaction to an individual is 0.002.

Find the probability that out of 1000 individuals (i) exactly 2 individual (ii) at least 1 individual will have

reaction from injection.

,d O;fDr dh ,d fo'ks"k Vhds }kjk izHkkfor gksus dh izkf;drk 0.002 gks rks 1000 O;fDr;ksa esa ls ¼1½ nks O;fDr;ksa
dks ¼2½ de ls de 1 O;fDr dh Vhds ls izHkkfor gksus dh izkf;drk crkvksA

Solution :

Let Probability of reaction success = p = 0.002

or p =

2

1000

n = 1000 (given)

X = m = np = 1000 × 
2

1000
 = 2

(i) We know that P (r) success = 
e m

r

m rï .

!

\ P (2) individual will have reaction =
e ï ï2 22

2!

=
2 2 7183

2 1

2 2ï

ï

ï.
  (as e = 2.7183)

=
4 1

2 2 71832

ï

ï .
 = 

2

7 389.
 = .2706

(ii) Probablity of at least 1 individual will have reaction can be known by applying negative probability, i.e.

1 – P (non reaction).

Þ 1 – P (0) individual is reacted

P (0) reaction = e–m = 2.7183–2

1

2 71832.
=

1

7 389.
 = 0.1353

\ P (at least 1 reaction) = 1 – 0.1353 = .6847

Illustration 15 : The probability that a worker working in a mine will be met with an accident is 1/2000

during a year. Find the probability that a miner employing 3000 workers, there will be (1) no accident (2)

at least 1 accident (3) at the most 1 accident in a year.

,d [kfud ds 1 o"kZ esa nq?kZVuk ds f'kdkj gksus dh izkf;drk 1/2000 gSA rks ,d [kku esa 3000 [kfudksa esa ¼1½ dksbZ
nq?kZVuk u gksus ¼2½ de ls deA nq?kZVuk gksus ¼3½ vfèkdre ,d nq?kZVuk o"kZ Hkj esa gksus dh izkf;drk crkvksA
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Solution : Let probability of meeting with an accident is success —

p =
1

2000

Size of sample = n = 3000

\ X = m = np = 3000 × 
1

2000
 = 1.5

We know that —

P (r) success =
e m

r

m rï .

!

(i) Probability of no accident is –

P (0) accident = e–m – e–1.5 = e–1 × e–.5

= .3677 × .6065 = .2230

(Note : e–1.5 can be written as e–1 × e–.5)

This have been done because value of e–m is given in the table for a whole number and for a decimal

number.

(ii) Probability of at least 1 accident —

This is same as = 1 – P (0) accident

= 1 – .2230 = 0.7770

(Note : For P (0) [See solution of part (i)])

(iii) Probability of at the most 1 accident —

This is same as probability of either (0 or 1) accidents.

P (r) =
e m

r

m rï .

!

P (1) =
e ï 1 5 115

1

. .

!

=
. .

!

2330 1 5

1

ï
 = .3345

Hence Probability of at the most 1 accident.

= P (0) + P (1) accidents

= .2230 + .3345 = .5575

ikW;lu forj.k dk vUok;kstu (Fitting a Poisson Distribution) : voyksfdr leadksa (observed data) ds fy,
ikW;lu forj.k dk vUok;kstu (Fitting) fuEu izdkj fd;k tk ldrk gSA

(1) lcls igys ge voyksfdr leadksa }kjk lekUrj ekè; (Arithmetic Mean, 

X

) dh x.kuk djrs gSa vkSj blh ekè;

dks ikW;lu forj.k ds vpy (Constant) ds :i esa iz;ksx djrs gSa vFkkZr~ X  = m A

(2) blds ckn izR;sd r lQyrkvksa ds fy, lEHkkokvksa dh x.kuk ikW;lu forj.k P (r) = 
e m

r

m rï .

!
 dk iz;ksx djds Kkr

djrs gSaA

(3) mi;qZDr lEHkkoukvksa dks dqy vkòfÙk;ksa (Total Frequencies) N ls xq.kk djus ij izR;kf'kr ;k lS)kfUrd vkòfÙk;k¡
(Expected or Theoretical Frequencies) izkIr gksrh gSa, tks rkfydk ls Li"V gS %-
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lQyrkvksa dh la[;k izR;kf'kr vkòfÙk;k¡

(No. of Successes) (Expected Frequencies)

(r)

0 N × p (0) = N × e–m

1 N × p (1) = N × e–m × m = N (p0) × m

2 N × p (2) =
Ne mmï ï 2

2!
 = N (p0) × 

m2

2!

: :

: :

: :

: :

: :

r N × p (r) = 
N

N
e m

r
p

m

r

m r

o

rï

ï
!

.
!

b g
: :

: :

: :

: :

: :

                                                 ;ksx (Total) N

Illustration 16 : Fit a Poisson distribution to the following data and calculate the theoretical frequencies:

X : 0 1 2 3 4

Y : 123 59 14 3 1

Solution :

X f fx

0 123 0

1 59 59

2 14 28

3 3 9

4 1 4

N = 200 Sfx  = 100

X =
ï fx

N
 = 

100

200
 = .5

Thus, X  or mean m = .5

(P0) = e–m = e–.5 = .6065 (From the table)

N (P0) 200 × .6065 = 121.3
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N (P1) = N (P0) × m = 121.3 × 0.5 = 60.65

N (P2) = N (P1) × 
m

2
 = 60.65 × 

0 5

2

.
 = 15.31

N (P3) = N (P2) × 

m

3

 = 15.31 × 
0 5

3

.
 = 2.55

N (P4) = N (P3) × 

m

4

 = 2.55 × 
0 5

4

.
 = 0.32

The theoretical frequencies nearest to the unit are :

X : 0 1 2 3 4

Y : 121 61 15 3 0

Illustration 17 : The probability that a man aged 50 years will die within a year is 0.01125. What is the

probability that of 12 such men at least 11 will reach their fifty first birthday ?

Solution : Since the probability of death is very small, we use the Poisson Distribution.

Given p = 0.01125

n = 12

\ m = np

= 12 × 0.01125

= 0.135

\ Probability that no body will die, i.e., all the 12 persons will survive

(P0) = e–m = e–.135 = 0.8737

The probability that 1 person will die, i.e., 11 persons will survive

(P1) = P0 × m = .8737 × .135 = 0.1179

\ Probability that 11 persons will survive

= (P0) + P1

= 0.8737 + 0.1179

= 0.9916

Illustration 18 : Letters were received in a college office on each of 100 days. Assuming the following data

to form a random sample from a Poisson Distribution, find the expected frequencies taking e–4 = .0183

Number of letters : 0 1 2 3 4 5 6 7 8 9 10

Frequency : 1 4 15 22 21 20 8 6 2 0 1

Solution :

Given e–4 = 0.183

\ P (0) = e–m = e–4 = .0183

N (P0) = 100 × .183 = 1.83

N (P1) = N (P0) × m = 1.83 × 4 = 7.32

N (P2) = N (P1) × 

m

2

 = 7.32 × 
4

2
 = 14.64

N (P3) = N (P2) × 
m

3
 = 14.64 × 

4

3
 = 19.52

N (P4) = N (P3) × 
m

4
 =19.52 × 

4

4
 = 19.52
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N (P5) = N (P4) × 
m

5
 = 19.52 × 

4

5
 = 15.62

N (P6) = N (P5) × 
m

6
 = 15.62 × 

4

6
 = 10.41

N (P7) = N (P6) × 
m

7
 = 10.41 × 

4

7
 = 5.95

N (P8) = N (P7) × 
m

8
 = 5.95 × 

4

8
= 2.97

N (P9) = N (P8) × 
m

9
 = 2.97 × 

4

9
 = 1.32

N (P10) = N (P9) × 
m

10
 = 1.32 × 

4

10
 = 0.53

The expected frequencies to the nearest unit are :-

No. of letters 0 1 2 3 4 5 6 7 8 9 10

Frequency 2 7 15 20 20 16 10 6 3 1 1

Illustration 19 : A person has 2 cars for hire purpose. The demand of car for hire follows Poisson Distri-

bution with mean 1.5. Compute the proportion of days on which (i) no car is used (ii) some demand of car

is refused.

,d O;fDr ds ikl 2 dkjsa fdjk;s ds fy, gSasA dkj dh ek¡x ikW;lu forj.k ij vkèkkfjr gS vkSj lekUrj ekè; 1.5

gSA mu fnuksa dk vuqikr crkkvksa tc (i) dksbZ dkj iz;ksx ugha dh x;h (ii) dkj dh dqN ek¡x vLohdkj dh x;hA

Solution : We known that

P (r) success =
e m

r

mï . 2

m = X  = 1. 5 (given)

(i) Probability of no car is used means — P (0) success

P (0) success = e–m = e–1.5 =  e–1 × e–.5

= .36788 × 0.6065

= 0.2231

(ii) Probability that some demand is refused

If implies that at the most we can give (0), (1) or (2) cars on hire.

If demand comes for 3 or more cars on a particular day, the owner will have to refuse the customers.

P (0) success = e–m = e–1.5 =  .2231

P (1) success =
e ï 15 11 5

1

. . .
 = .2231 × 1.5 = .3346

P (2) success =
e ï 1 5 21 5

2

. . .
 = 

. .2231 2 25

2 2

ï

ï
 = 0.2510

We can accept the demand of cars on hire for 0, 1 and 2 cars and will have to refuse the demand of excess

cars.

\ Required probability = 1 – [P (0) + P (1) + P (2) cars]

= 1 – [0.2231 + 0.3346 + 0.2510]

= 1 – .8087 = 0.1913 = 0.1913.
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Illustration 20 : If X is a Poisson variate, compute the value of mean of distribution whose P (r = 1) = P (r

= 2) success.

;fn (X) pj ikW;lu forj.k gS rks forj.k dk lekUrj ekè; Kkr dhft, ;fn P (r = 1) = P (r = 2) gksA

Solution : In Poisson Distribution, we know that —

P (r) success =
e m

r

mï . 2

P (1) success =
e mmï . 1

1

P (2) success =
e mmï . 2

2

P (r  = 1) = P (r = 2) success

e mmï . 1

1
=

e mmï . 2

2

m1

1
=

m2

2 1ï
[ Q e–m is common]

m

1

=
m2

2

By cross multiplication, we have —

2m = m2

or 2 =
m

m
m

2

ï

Hence m = 2

So mean of distribution = X  = m = 2

Illustration 21 : In a Poisson distribution, probability of 3 successes is 2/3rd of probability of 1 success.

Find the mean of the distribution.

Solution.

P (r) =
e m

r

m rï .

!

P (1) =
e mmï .

!

1

1
 = e–m . m

P (3) =
e mmï .

!

3

3
 = e–m . 

m3

6

Now P3 =
2

3
1P

or e–m.
m3

6
=

2

3
 e–m.m or 

m

m

3

 = 

2

3

 × 6

m2 = 4    \    m = 2
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f}in o ikW;lu forj.k esa vUrj
(Difference Between Binomial and Poisson Distribution)

f}in o ikW;lu forj.k nksuksa gh [kf.Mr (Discrete) forj.k gSa, fdUrq nksuksa dh forj.kksa esa vusd fHkUukrk,¡ gSa, tks fuEu
izdkj gSa —

(1) f}in forj.k esa U;kn'kZ dk vkdkj (n) fuf'pr gksrk gS tcfd ikW;lu forj.k esa U;kn'kZ dk vkdkj (Size of

Sample i.e. n) cgqr vfèkd gksrk gS vkSj ;g vkdkj vuUrrk (Infinity) dh vksj vxzflr gksrk gSA

(2) f}in forj.k eas nks ikjLifjd viothZ ?kVuk,a bl izdkj ls ?kVrh gSa fd lQyrk dh izkf;drk (p) ekywe gksus
ij vlQyrk dh izkf;drk dks (q = 1 – p) }kjk tkuk tk ldrk gSA ikW;lu forj.k esa izk;% fdlh ?kVuk ds ?kVus
dh lEHkkouk izk;% 'kwU; (Zero) gh gksrh gS vkSj ?kVuk ds u ?kVus dh laHkkouk izk;% ,d (One) ds cgqr lehi gksrh gSA

(3) f}in forj.k esa lQyrk o vlQyrk ds ckjs esa tkudkjh gksrh gS, tcfd ikW;lu forj.k esa ?kVuk dh lEHkkouk
rks izk;% fiNys vuqHko ls ekywe gksrh gS fdUrq ?kVuk ds u ?kVus ds ckjs eas irk ugha gksrkA

(4) f}in forj.k esa forj.k cukrs le; lQyrk o vlQyrk nksuksa dh gh izkf;drk dh vko';drk gksrh gSA tcfd
ikW;lu forj.k esa ;fn dsoy lekUrj ekè; (Mean) fn;k x;k gks rks ikW;lu forj.k cuk;k tk ldrk gS vkSj
lQyrk o vlQyrk dh izkf;drk dk irk gksuk vfuok;Z ugha gSA

(5) f}in forj.k ds fofHkUu vpj (Constants) dks tkuus ds fy, lQyrk (p), vlQyrk (q) o U;kn'kZ la[;k (n)

dk ekywe gksuk vfuok;Z gSA tcfd ikW;lu forj.k ds fofHkUu vpjksa dks dsoy ekè; (mean i.e., m) ls irk pyrs
gh fudkyk tk ldrk gSA

(6) ikW;lu forj.k esa lQyrk dh izkf;drk cgqr de gksrh gS ¼tSls .01, .003, .04 bR;kfn½A

f}in forj.k mu ifjfLFkfr;ksa esa iz;qDr fd;k tkrk gS tc bl izkf;drk dk eku 0.10, 0.18 ;k blls T;knk gksrk gSA
e–a dk eku Kkr gks tkus ij x.kuk djuk vklku gks tkrk gSA fuEu lkj.kh esa e–a dk eku fn;k x;k gS, ftldks lUn£Hkr
fd;k tk ldrk gSA

TABLE OF VALUES OF e–a

(a lying between 0 and +1)

a 0 1 2 3 4 5 6 7 8 9

0.0 1.000 .9900 .9802 .9704 .9608 .9512 .9418 .9324 .9231 .9139

0.1 .9048 .8958 .8869 .8781 .8694 .8607 .8521 .8437 .8353 .8207

0.2 .8237 .8106 .8025 .7945 .7866 .7788 .7711 .7634 .7558 .7483

0.3 .7408 .7334 .7261 .7189 .7118 .7047 .6977 .6907 .6839 .6771

0.4 .6703 .6636 .6570 .6505 .6440 .6376 .6313 .6250 .6188 .6126

0.5 .6065 .6005 .5945 .5886 .5827 .5770 .5712 .5655 .5599 .5543

0.6 .5488 .5434 .5379 .5326 .5276 .5220 .5196 .5117 .5066 .5016

0.7 .4933 .4916 .4868 .4819 .4771 .4724 .4677 .4630 .4584 .4538

0.8 .4493 .4449 .4404 .4360 .4317 .4274 .4232 .4190 .4148 .4107

0.9 .4066 .4025 .3985 .3946 .3906 .3867 .3829 .3791 .3753 .3716

lkekU; forj.k
(Normal Distribution)

v¡xzst xf.krK Mh. ekW;j (D. Moivre) (1667- 1754) us loZizFke ^lkekU; forj.k* Kkr fd;k FkkA Ýsap xf.krK ySIysl
(Laplace) (1749-1827) us bl fl)kUr dh iqu% [kkst dh rFkk bldk iz;ksx izkÑfrd rFkk lkekftd foKkuksa rFkk
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O;kogkfjd ekeyksa esa fd;kA teZu xf.krK, HkkSfrd'kkL=kh rFkk [kxksy'kkL=kh xkWl (Gauss) (1777-1855) us bl fl)kUr
dk fodkl, foLrkj rFkk O;kogkfjd mi;ksx fd;kA csfYt;u la[;k'kkL=kh rFkk [kxksy'kkL=kh D;wVysV (Quetelet) u
lcls igys lkekU; forj.k dk iz;ksx lkekftd leadksa esa O;kid :i ls fd;kA tho-foKku (Biology) esa bl forj.k
dk iz;ksx dk Js; izfl) v¡xzst la[;k'kkL=k ij ÝkfUll xkYVu (Sir Francis Galton) (1822-1911) dks gS tks pkYlZ
Mk£ou ds ppsjs HkkbZ FksA

lkaf[;dh fl)kUr esa lkekU; forj.k lcls egÙoiw.kZ lEHkkouk-forj.k (Probability Distribution) gSA vfèkdka'k U;kn'kZ
leadksa dks lEHkkouk-forj.k ls gh Kkr fd;k tkrk gS rFkk nksuksa esa ?kfu"B lEcUèk gksrk gSa lkaf[;dh foKku esa lkekU;
forj.k dk egRo blfy, vfèkd gS fd ekSfyd leadksa dk lkekU; forj.k u gksus ij Hkh, U;kn'kZ ls Kkr fofHkUu ekiksa
ds forj.k dh izòfÙk lkekU; forj.k dh vksj ik;h tkrh gSA lkekU; forj.k oØ dks ^lkekU; oØ* (Normal Curve)

lkekU; lEHkkouk oØ (Normal Probability Curve) vFkok lkekU; =kqfV oØ (Normal Curve or Error) Hkh dgrs gSaA
vkèkqfud la[;k'kkL=kh MCY;q. ts. ;wMu (W.J. Youden) us bl oØ dh iz'kalk djrs gq, fy[kk gS, ̂ ^lkekU; oØ ekuo tkfr
ds vuqHko esa izkÑfrd n'kZu dk lcls O;kid fl)kUr gSA HkkSfrd rFkk lkekftd foKkuksa rFkk fpfdRlk, Ñf"k o
bUthfu;fjax esa ;g ,d funsZ'kd midj.k dk dk;Z djrk gSA voyksdu rFkk iz;ksx ls izkIr vkèkkjHkwr leadksa ds fo'ys"k.k
rFkk fuoZpu esa ;g ,d vko';d ;U=k gSA lj ÝkfUll xkYVu ds 'kCnksa esa, ^^vrdZ dk ;g loksZPp fu;e gSA tc Hkh
feys-tqys rÙoksa dk ,d cM+k U;kn'kZ pquk tkrk gS rFkk muds ekikuqlkj mUgsa vuqfoU;flr fd;k tkrk gS rks fcuk lansg
ds ,d loZlqUnj fu;ferrk fl) gksrh gSA**

izlkekU; oØ fuEu lehdj.k (Equation) }kjk O;Dr fd;k tkrk gS —

y =
1

2

2 2 2

ï ï

ï
e

xï /

tgk¡ y = ekè; x dh nwjh ij ,d dksfV dh ifjdfyr Å¡pkbZ (the computed height of an

ordinate at a distance of x from the mean)

s = izlkekU; forj.k dk izeki forj.k (standard deviation of the normal distribution)

p = (the constant = 22/7 = 3.1417; 2 ï  = 25066)

e = (the constant = 2.7183, the base of the system of natural logarithms)

x = (X – X)

lkekU; oØ dk dqy {ks=kQy ,d (1) gksrk gSA ;fn blh lehdj.k dks ‘N’ ls xq.kk djsa rks leLr forj.k dh fofHkUu
vkòfÙk;ksa dks tkuk tk ldrk gSA ,slh fLFkfr esa lw=k bl izdkj ls O;Dr djsaxs % -

y =
N

ï ï
ï

.2

1

2

2

e

x
ï FH
I
K

vfèkdre dksfV v{k (Maximum Ordinate) dks y0 dgrs gSa vkSj y0 = 
N

ï ï.2
 gksrk gSA vr% mijksDr lw=k dks fuEu lw=k

ls Hkh fy[k ldrs gSa %

y = y0 
ï x2

22. ï
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lkekU; oØ dh fo'ks"krk,¡
(Properties of Normal Curve)

(1) ;g ?kaVkdkj vkÑfr (Bell-shaped) dh laferh; oØ gksrh gSA

(2) lkekU; oØ esa ,d gh Hkwf;"Bd (Monomodal) gksrk gS rFkk og 'kh"kZ (Peak) fcUnq ls nksuksa vksj laferh; gksrh
gSA ;g oØ nksuksa vksj vuUr rd QSyh gksrh gS, vFkkZr~ oØ Hkqtk{k ds fudV vkrh tkrh gS, ijUrq mldks dHkh
Hkh Li'kZ ugha djrh gSA

(3) dsUnzh; izòfÙk dh lHkh ekisa leku gksrh gSa rFkk os mPpre dksfV v{k (Ordinate) ij fLFkr gksrh gSaaA

(4) forj.k ds lHkh voyksdu oØ ds vUnj Hkqtk{k ds Åij gh gksrs gSaA

(5) ekè; dksfV v{k (Mean Ordinate) oØ dks nks leku Hkkxksa esa foHkDr djrk gSA vkòfÙk;ksa dk forj.k oØ ds ,d
vksj ftruk gksrk gS, Bhd mruk dh oØ ds nwljh vksj Hkh gksrk gSA

(6) ekè; ewY; ds fudV oØ vory (Concave) gksrk gS rFkk ± 3s ds fudV lery vkèkkj ds mÙky (Convex) ds
:i esa gksrk gSA oØ ± 1s ds fcUnqvksa ij eqM+rk gSA

(7) ekè; ds nksuksa vksj .6745 s ds foLrkj ds vUrxZr 50% vkòfÙk;k¡ vk tkrh gSaA ;gh lEHkkO; foHkze gksrk gSA

(8) izFke rFkk r̀rh; prqFkk±'k eè;dk dss leku nwjh ij gksrs gSaA

(9) prqFkk±'k fopyu (Quartile Deviation) = lEHkkO; foHkze (Probable Error).

(10) ekè; fopyu (d) izeki fopyu (s) dk .7979 ;k 4/5 gksrk gSA ;fn ekè; fopyu dks izFke prqFkk±'k eas tksM+ fn;k
tk;s rks r̀rh; prqFkk±'k esa ls ?kVk fn;k tk;s rks ekè; = eè;dk = Hkwf;"Bdk dk eku Kkr gks ldrk gSA

(11) lkekU; oØ rFkk Hkqtk{k ds eè; dk {ks=k ^oØ ds varxZr {ks=k* dgykrk gS rFkk ml {ks=k esa vkòfÙk;ksa ds forj.k
dh la[;k Li"V djrk gSA

lkekU; oØ ds vUrxZr {ks=k dk ekè; (a) rFkk izeki fopyu ds vkèkkj ij forj.k bl izdkj gksrk gS %-

(i) X  ± 1s ds vUrxZr 68.27% vkòfÙk;k¡ gksrh gSaA ekè; ds izR;sd vksj 34.135% vkòfÙk;k¡ gksrh gSaA

(ii) X  ± 2s ds vUrxZr 95.45% vkòfÙk;k¡ gksrh gSaA ekè; ds izR;sd vksj 47.725% vkòfÙk;k¡ gksrh gSaA

(iii) X  ± 3s ds vUrxZr 99.73% vkòfÙk;k¡ gksrh gSaA ekè; ds izR;sd vksj 49.865% vkòfÙk;k¡ gksrh gSaA
;g fo'ks"krk fuEu fp=k }kjk Li"V tks tk,xh —

fp=k % izlkekU; oØ % {ks=kQy lEcUèk
(Normal-Curve : Area Relationship)

izlkekU; forj.k ds vpy (Constant of Normal Distribution)

izlkekU; forj.k ds vpy bl izdkj gSa %-

(1) lekUrj ekè; X (2) izeki fopyu = s

(3) izFke ifj?kkr vFkkZr m1 = 0 (4) f}rh; ifj?kkr vFkkZr~ m2 = s2
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(5) r̀rh; ifj?kkr vFkkZr~ m3 = 0 (4) prqFkZ ifj?kkr vFkkZr~ m4 = 3  ï 2
2  = 3s4

(7) b1 = 
ï

ï
3
2

2
3

 = 0 (4) b2 = 
ï

ï
4

2
2

 = 
3 2

2

2
2

ï

ï
 = 

3 4

4

ï

ï
 = 3

izlkekU; forj.k ds fy, b2 dk ewY; 3 gksuk pkfg,A ;fn b2 dk ewY; ‘3’ gS rks oØ ^lkekU;* ;k ^eè; 'kh"kZ okyk*
(Mesokurtic) oØ gksrk gSA ;fn b2 dk ‘3’ ewY; ls vfèkd gS rks oØ ^yEcs 'kh"kZ okyk* (Leptokurtic) oØ gksrk gS vkSj
;fn b2 dk ewY; ‘3’ ls de gS rks oØ ^piVs 'kh"kZ okyk* (Platykurtic) oØ gksrk gSA

izlkekU; oØ ds vUrxZr {ks=kQy (Area Under the Normal Curve)

izlkekU; oØ lekUrj ekè; (X) rFkk izeki fopyu (s) ds ekuksa ij fuHkZj djrk gSA X  = 0 rFkk = 1 ds fy, izekfir

izlkekU; oØ (Standard Normal Curve) dk fuekZ.k fd;k tkrk gSA ,sls izlkekU; forj.k dks ftlesa X  = 0 rFkk
s = 1 izekfir izlkekU; forj.k (Standard Normal Distribution) ;k bdkbZ izlkekU; forj.k (Unit Normal Distribu-

tion) dgrs gSaA

lekUrj ekè; (X) rFkk izeki fopj.k (s) okys izlkekU; forj.k dks X  = 0, s = 1 okys izekfir izlkekU; forj.k ds :i
esa fuEu lw=kkuqlkj ifj.kr fd;k tk ldrk gS %

Z =
X Xï

ï
 or 

x

6
Q x ï ïX X

lkekU; forj.k dk egÙo
(Importance of Normal Distribution)

lS)kfUrd forj.kksa eas lkekU; forj.k dk cgqr egÙo gSA ;gk¡ rd fd ;fn f}in forj.k esa p = q = 
1

2
 gksa rks js[kkfp=k

}kjk vkòfÙk;ksa dks fpf=kr djds lafer oØ (Symmetrical Curve) izkIr gksxkA fdUrq U;kn'kZ la[;k (Size of Sample)

ds c<+us ij f}in forj.k ds ctk; lkekU; forj.k vfèkd mi;ksxh fl) gksxkA v[kf.Mr forj.k gksus ds dkj.k lkekU;
forj.k dk egÙo vkSj Hkh c<+ tkrk gSA fuEu ckrksa ls bl oØ ds egÙo dk vkHkkl gksrk gS %-

(1) O;ogkj eas f}in forj.k o ikW;lu forj.k nksuksa dks dh lkekU; forj.k ds vkèkkj ij ekik tk ldrk gSA

(2) tc U;kn'kZ dk vkdkj cgqr c<+ tkrk gS rks lkekU; forj.k gh vfèkd mi;ksxh fl) gksrk gSA

(3) lkekU; forj.k ds vusd xf.krh; lEcUèk gSa, ftuls bl forj.k dh O;kogkfjd mi;ksfxrk vkSj Hkh c<+ tkrh gSA
xf.krh; lEcUèk tSls %

X  ± 1s = 68.27% area

(4) ,ssls forj.k tks vlkekU; gksrs gSa, mUgsa la'kksfèkr djds lkekU; forj.k dk vkdkj fn;k tk ldrk gSA

(5) lkekU; oØ dk lkaf[;dh xq.koÙkk fu;U=k.k (Quality Control) o vkS|ksfxd iz;ksxksa esa cgqr egRo gSA

(6) lkekU; forj.k U;kn'kZ fl)kUr (Theory of Sampling) dk vkèkkj gSA blh vkèkkj ds ekè;e ls ;g tkuk tk
ldrk gS fdl fo'kky lexz (Universe of Census) esa ls fy, x, U;kn'kZ iw.kZ lexz dk izfrfufèkRo djrs gSa vFkok ughaA

lkekU; forj.k dh ekU;rk,a
(Assumptions of Normal Distribution)

lkekU; forj.k fuEu ekU;rkvksa ij vkèkkfjr gSa %-

(1) fofHkUu ?kVukvksa dks izHkkfor djus okys dkj.k Lora=k gksrs gSaA

(2) ?kVukvksa dks izHkkfor djus okys dkj.k vusdksa gSa o leku egRo ds gSaA
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(3) fofHkUu dkj.kksa dk izHkko bl izdkj gks fd vfèkdre vkòfÙk;k¡ lekUrj ekè; (X) ds nksuksa vksj gksa o lekUrj ekè;

ls fopyu (Deviation from X) vkil esa lUrqfyr gksdj 'kwU; (Zero) gks tkrs gSaA
(4) lkekU; oØ dh lHkh dkj.k jkf'k;k¡ leLr lexz (Universe) o fy, x, U;kn'kZ (Samples) ij leku gksa, ;|fi

mudk izHkko ?kVuk ij vyx-vyx gh gksA

Illustration 22 : Find the area under the normal curve for z = 1.2.

Solution : In the table, the entry corresponding to z = 1.2 is 0.3849 which measures the shaded area in the

following figure between z = 0 and z = 1.2.

Illustration 23 : Find the area between z = – 0.68 and z = 0

Solution : The table given at the end of the book does not contain entries relating to negative values of z. But

since the curve is symmetrical, we can find the area between z = 0 and z = – 0.68 by looking the area relating to

z = 0.68. Therefore, the entry corresponding to z = 0.68 is 0.2157 and its measures the shaded area in the

following figure between = 0 and z = – 0.68.

Illustration 24 : Find the area between z = – 0.46 and z = 2.21

Solution : Required area = (area between z = 0.46 and z = 0)

+ (area between z = 0 and z = 2.21)

= (area between 0 and z = 0.46) + (area between z = 0, and z = 2.21)

= 0.1772 + 0.4864 = 0.6636 which shows the shaded area in the following figure.
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Illustration 25 : Determine the value of z in each of the following cases where area refers to that under the

normal curve :-

(i) Area between 0 and z is 0.3770

(ii) Area to the left of z is 0.8621

Solution :

(i) Area between 0 and z is 0.3770

In the table at the end of the book the entry 0.3770 is located to the right of the row marked 1.1 and under

the column marked 6. Then the required z = 1.16.

By Symmetry, z = 1.16 is another value of z

Thus z = ± 1.16

The required value of z = 1.16 is shown in the following shaded figure.

(ii) Area to the left of z is 0.8621

Since the area is greater than 0.5000, z must be positive area between and z = 0.8621 – 0.5000 = 0.3621

which is located to right of the row marked and under the column marked 9 in the table at the end of the

book. Then z = 1.0.

The shaded area in the following figure shows area to the left of z is 0.8621.

Illustration 26 : A normal curve has mean 70 and standard deviation 20. (i) Find the area under normal

distribution between 60 and 120. (ii) What is the area under normal distribution between 50 and 100 ?

Solution : We are given

X = 70 and q = 20

Applying formula of noraml curve, we get

Z = X – X  ÷ q

(i) ZX = 60

= 60 – 70 ÷ 20 = – 10 ÷ 20 = – 0.5

ZX = 120, 120 – 70 ÷ 20 = 50 ÷ 20 = 2.5.

Referreing to Z-table we find the area corresponding to the Z = (–) 0.5 and Z = 2.5 are 0.1915 and 0.4938.

The desired area between 80 and 120 is 0.1915 + 0.49387 = 0.6853.

(iii) ZX = 50, 50 – 70 ÷ 20 = – 20 ÷ 20 = – 1.00

ZX = 100, 100 – 70 ÷ 20 = 30 ÷ 20 = 1.50.

The corresponding to Z = – 1.00 and Z = 1.50 are 0.3413 and 0.4332. Thus, the total area under normal curve is

0.3413 + 0.4332 = 0.7745. In other words, 7745 per cent of area lies between 50 and 100.

Illustration 27 : The customer accounts at a certain department store have an average balance of Rs. 120

and standard deviation of Rs. 40. Assuming that the account balances are normally distributed.
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(i) What proportion of the accounts is over Rs. 150 ?

(ii) What proportion of the accounts is between Rs. 100 and Rs. 150 ?

(iii) What proportion of the accounts is between Rs. 60 and Rs. 90 ?

Solution : We are given,

X = 120 and q = 40

Formula, Z = X – X  ÷ q

(i) Proportion of the accounts is over Rs. 150

ZX = 150 = 150 – 120 ÷ 40 = 0.75

Referring to Z-table the area under Z = 0.2734.

We have to find probability of items falling to the right of Z = 0.75 i.e., over Rs. 150, deduct the value of

0.2734 from the total probability to the right origin, 0.5 – 0.2734 = 0.2266. Hence, 22.66 per cent of the

accounts have a balance in excess of Rs. 150.

(ii) Propotion of the accounts between Rs. 100 and Rs. 150

ZX = 100 = 100 – 120 ÷ 40 = – 0.50

ZX = 150 = 150 – 120 ÷ 40 = 0.75

Referring to Z-table, area between

Z = – 0.50 and Z = 0.75

= 0.1915 + 0.2734 = 0.4649

Therefore, 46.49 per cent of the accounts have an average between Rs. 100 and 150.

(iii) Proportion of the accounts betweenRs. 60 and Rs. 90

ZX = 60 = 60 – 120 ÷ 40 = – 1.5

ZX = 90 = 90 – 120 ÷ 40 = – 0.75

Referring to Z-table

Area corresponding to Z = – 1.50 = 0.4332

Area corresponding to Z = – 0.75 = 0.2734

Area between Z  = – 1.50 and Z = – 0.75 is 0.4332 – 0.2734 = 0.1598

Thus, 15.98 per cent of the accounts is an average between Rs. 60 and Rs. 90.

Illustration 28 : If the height of 1000 students in a University Campus closely follows a normal distribu-

tion with a mean of 69 inches and a standard deviation of 2.5 inches, how many out of 1000 students

would you expect to be atleast 6 feet in height ?

Solution : Assuming the distribution of height to be normal

Standard normal variate, Z =
X Xï

ï

Here X = 72 inches

X = 69 inches

s = 2.5 inches

\ Z =
72 69

2 5

ï

.
 1.2
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Required Students

= area to the right of Z = 1.2

= (area to the right of Z = 0) – (area between Z = 0 and 1.2)

= 0.5000 – 0.3849 = 0.1151

Thus the number of students having at least 6 feet heights

= 0.115 × 1000 = 11.51 = 12 approximately

Illustration 29 : The Anantapur Municipal Corporation has installed 500 sodium lamps. The life of distri-

bution is normally distributed with mean 4400 hours and standard deviation 525 hours. Find the number

of bulbs that will burn out in (i) and (ii).

(i) in the first 3,300 hours of burning, (ii) between 3,000 and 5,4000 hours of burning, (iii) after what

period of time would you expect only 20 per cent of lamps to be still burning.

Solution. We are given

X = 4,400 hours and q = 525 hours.

Formula,

Z =
X Xï

ï

(i) Z = (3300 – 4400) ÷ 525 = (–) 2.10

Z-table value corresponding Z (–) 2.10=0.4772

Since we have to find the probability of lamps falling to the left of Z = 0.5, deduct 0.4772 from 0.5, then

remains 0.0228.

Number of lamps that would fail in 3,300 hours of burning, 0.0228 × 500 = 11

(ii) ZX = 3000 = 3000 – 4400 ÷ 525 = (–) 2.67

ZX = 5400 = 5400 – 4400 ÷ 525 = 190

Area between (Z) (–) 2.67 and Z 1.90 is 0.9675 (0.4962 + 0.4713).

Number of lamps that would fail between 3,000 adn 5,400 hours of burning is 0.9675 × 500 = 484.

(iii) 20 per cent of lamps = 500 × 
20

100
 = 100

Area under which 100 lamps fall =
100

500
 = 0.2

Area under which 400 lamps fall = 0.5 – 0.2 = 0.3

Z-value for Z-table value of 0.3 = 0.84

Now, ZX =
X 4400

525

ï
 = 0.8

= X – 4400 = 0.84 × 5.25

X = 4400 + 441

= 4,841 hours.

Illustration 30 : Monthly rent is normally distributed about a mean of 56.50 rupees. With a standard

deviation of 16.23 rupees. A random sample of 300 housed is taken. If the rents of these houses are

arranged as a frequency distribution with classed under 10 rupees, under 20 rupees, under 30 rupees and

so on, what frequency would you expect in each class according to Noraml Distribution.
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Solution :

Lower Limit Area Between Area Expected

Rent of the Lower limit and within Frequency

in Rs. class central ordinate classes col. 5 × 300

under 10 0

0 56 50

16 23

ï .

.

 = – 3.48 .5000 .0020 0.6

10-20 10 – 2.87 .4980 .0102 3.1

20-30 20 – 2.25 .4878 .0393 11.8

30-40 30 – 1.63 .4485 .1024 30.7

40-50 40 – 1.02 .3461 .1907 57.2

50-60 50 – 0.40 .1554 .2425 72.8

60-70 60 0.22 .0871 .2096 62.9

70-80 70 0.83 .2967 .1298 38.9

80-90 80 1.45 .4265 .0538 16.1

90-100 90 2.06 .4803 .0160 4.8

100-110 100 2.68 .4963 .0037 1.1

Total 1.0000 300.0

uksV % (i) dkWye 4 esa nh x;h la[;k,¡ Table-ordinates and Area of the normal curve ls Kkr dh xbZ gSaA

(ii) dkWye 5 dh la[;k,¡ dkWye 4 dh la[;kvkas ds Øekuqlkj ?kVkdj izkIr fd;k x;k gS, dsoy eè; okys oxZ
ds {ks=kksa dks tksM+k x;k gSA

Illustration 31 : The wages of 10,000 workers were found to be normally distributed with mean = Rs. 750

per month and standard deviation = Rs. 50. Show that out of the workers 95% had wages exceeding

Rs. 668 and only 5% had wages exceeding Rs. 832. What was the lowest wage among the richest 100 ?

Solution :  We know that Z =
X Xï

ï

=
X 750

50

ï

When X = 668 Z = 

668 750

50

ï

 = 1.64

Area of right of Z = – 1.64 is 0.4495 + 0.5000 = 0.9495

Hene the required proportion, who had wages above Rs. 668.

= 0.9495 × 100 = 95%

Similarly when X = 832

Z =

832 750

50

ï

 = 1.64

Area to the right of Z = 1.64 is 0.5000 – 0.4495 = 0.0505

Hence, the required proportion = 0.0505 × 100

= 5%

x xï

ï
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Probability of getting richest 100 =
100

10 000,
 = 0.01

Standard normal variate having 0.01 area to the right = 2.33

\ 2.33 =
X 750

50

ï

or 2.33 × 50 = X – 750

\ 116.50 + 750 = X

or X = 866.5

Thus the lowest wage of the richest 100 workers was Rs. 866.50

Illustration 32 : For a normal distribution in which N = 100 mean is 40 and standard deviation is 8. Find

(a) the first quartile (b) the thired quartile and (c) the inter-quartile range.

Solution. Q1 =

X

 – 
2

3
s

= 40 – 
2

3
 × 8

= 34.67

Q2 = X  + 
2

3
s

= 40 + 
2

3
 × 8

= 40 + 
16

3

= 45.33

Inter-quartile Range = Q3 – Q1

= 45.33 – 34.67

= 10.66

Illustration 33 : The height of 22-years old man can be considered for recruitment with mean 63" and

standard deviation 2.50". A person of this age group is eligible for recruitment if his height is between 62"

and 65". Find the expected number of persons ineligible because of excess height in a group of 180 ran-

domly selected men.

Solution : We are given

X = 63" q = 2.5"

Number of men whose height is more than 65" is :

ZX = 65 = 65 – 63 ÷ 2.5 = 0.08

The standard normal variate corresponding to 0.8 is 0.2881. Area to the right of ordinate at 0.8 is

0.5 – 0.2881 = 0.2119

Hence, number of men rejected because of excess height is 0.2199 × 180 = 38.142 or 38.

Illustration 34 : A student secures 63 marks in Accounting in M.Com. class of which his class average is

51 and the standard deviation 12. He secures 92 marks in Quantitative Methods for which his class

average is 62 and the standard deviation 20.
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What can we say about the performance of this student with reference to these two examiners.

Solution : Let marks of the students in Accounting and Quantitative Methods be denoted by X and Y respec-

tively. Then we are given

X = 63,  Y  = 51    qX = 12

Y = 92,  X  = 62    qY = 20

Standard score in Accounting is :

X –  X  ÷ qX = 63 – 51 ÷ 12 = 1.0

Standard score in Quantitative Methods is :

Y –  Y  ÷ qY = 92 – 62 ÷ 20 = 1.5

Since the standard score in Quantitative Methods is much greater than the standard score in Accounting, the

performance of the candidate is much better in Quantitative Methods as compared with his performance in

Accouting.

Illustration 35 : In a normal distribution 31% of the items are under 45 and 8% are over. Find the mean

and standard deviation.

Solution : The 31% items are under 45, i.e., the area lying left to the ordinate at X = 45 = .31, i.e.

The area lying between 45 – X = .5 – .31 = .19

The value of Z corresponding to this area = .5

Thus,
45 ï X

ï
= – .5

or 45 – X = – .5 s

or –  X  + .5 s = 45

8% of the items are above 64, i.e., the area to the right of the ordinate at 64 is .08. The area to the left of the

ordinate at X = 64 is equal to .5 – .08 = .42, the value of Z corresponding to that area is 1.4.

Thus,
64 ï X

ï
= 1.4

or 64 – X = 1.4 s

or – X  – 1.4 s = 64

– X  + .5 s = – 45

– X  – 1.4 s = – 64

+            + + (Deduct)

1.9s = 19

s = 10

X  – .5 s = 45 or X  – .5 × 10 =  45

X  – 5 = 45 or X =  45 + 5 = 50
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Illustration 36 : The mean and standard deviation of a graduation examination, following normal distri-

bution are 500 and 100 respectively. If 550 students are to be passed out of 746 students, what would be

the minimum passing marks ?

fdlh Lukrd ijh{kk esa izkIrkadksa dk caVu lkekU; gS ftldk ekè; 500 rFkk izeki fopyu 100 gSA ;fn ijh{kk esa
674 Nk=kksa dks ikl djuk gks rks U;wure ikl vad D;k gksus pkfg, \

Solution.

Total number of students = 674

Students to be passed = 550

Proportion of passed students =
550

674
 = .816 [.5 + .316]

Total students passed covers 0.816 area of a normal curve from right to left side of z = 0. The area of 0.316 on

left side of z = 0 will be at z = – 0.9

We know that —

Z =
X Xï

ï

or – 0.9 =
X 5ï 00

100

or – 90 = X – 500

500 – 90 = X

X = 410

Hence, the minimum passing marks are 410.

Illustration 37 : The mean inside the diameter of a sample of 500 washers produced by a machine 5.02

mm and the standard deviation is 0.05 mm. The purpose for which these washers are intended allows a

maximum tolerance in the diameter of 4.96 to 5.08 otherwise washers are considered defective. Deter-

mine the percentage of defective washers produced by the machine, assuming the diameters are normally

distributed.

Solution.

4.96 in standard units =
X Xï

ï
 = 

4 96 5 02

0 05

. .

.

ï
 = – 1.2

5.08 in standard units =

X Xï

ï

 = 
5 08 5 02

0 05

. .

.

ï
 = 1.2

The proportion of non-defective washers = area under the normal curve be x = – 1.2 and x = 1.2 or = twice the

area between x = 0 and x = 1.2

= 2 (0.3849) = 0.7698 or 77%
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It is shown in the following figure.

Illustration 38 : The following table give frequencies of occurence of a variable X between certain limits.

pj X vkòfÙk

(Variable X) (Frequency)

40 ls de (Less than 40) 30

40 ;k 50 ls vfèkd ijUrq 50 ls de (40 or more but less than 50) 33

50 ;k 50 ls vfèkd (50 and more) 37

;ksx Total 100

forj.k iw.kZr;k izlkekU; gSA X dk lekUrj ekè; rFkk izeki fopyu Kkr dhft,A

The distribution is exactly normal. Find the average and standard deviation.

Solution :

Since 30% of the items are less than 40%, 20% of the items are in between and the mean. Similarly the percent-

age of items between mean and 50 is 13% (the items are 50 or more). The following figure illustrates this

situation.

From the table the Z value corresponding to 0-2 (20% area)  = – 0.5244

Z ïL

N
M
M
M

O

Q
P
P
P

0 52.  for 0.1985

Z = 0.53 for 0.2019

Z = 0.5244 for 0.2000

\ Z1 =
40 ï X

ï
 = – 0.5244 or 40 – X  = – 0.5244 s ...(i)

From the table the Z value corresponding to 0.13 (13% area) = 0.3318.

Z2 =
50 ï X

ï
 = 0.3318 or 50 – X  = 0.3318 s ...(ii)
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From equations (i) and (ii), we get

40 – X = – 0.5244s

50 – X = – 0.3318s

–  + –

– 10 = – 0.8562 s

\ s =
10

0 8562.
 = 11.68

Substituting the value of s in equation (i), we get

40 – X = (– 0.5244 × 11.68)

40 – X = – 6.12

40 + 6.12 = X , X  = 46.12

\ The mean of the distribution is 46.12 and standard deviation is 11.68.

izlkekU; oØ vklatu@vUok;kstu (Fitting a Normal Curve) : izlkekU; oØ dk vklatu (Fitting) fuEu nks fofèk;ksa
}kjk fd;k tk ldrk gSA

(1) dksfV-v{k fofèk (Method of Ordinates)

(1) {ks=kQy fofèk (Method of Area)

(1) dksfV-v{k fofèk (Method or Ordinates) : ,d izlkekU; oØ esa ekè;-dksfV dh Å¡pkbZ dks fuEu lw=k }kjk Kkr
fd;k tk ldrk gSA

y0 =
Ni

ï ï2

tgk¡ y0 = ekè; dksfV dh Å¡pkbZ (the ordinate at the mean)

N = dqy vkòfÙk (total frequency)

i = oxkZUrj dk vUrj (magnitude of class-interval)

s = izeki fopyu (Standard Deviation)

p = ,d fLFkj gS ftldk eku 2.7183 gSA

(A constant with a value of 2.7183; 2 ï  = 2.5066)

nwljs 'kCnksa esa ekè; dksfV vFkkZr~

y0 =
Ni

2 5066. ï
 vFkok 0.3989 

Ni

ï

F
H
I
K

vklftr oØ (Fitted Curve) dk ;g vfèkdre ekè; dksfV ekè; ls 1s dh nwjh ij dksfV dh Å¡pkbZ (the height of the

ordinate at a distance 1s from the mean) fuEu izdkj ls x.kuk dh tk,xh %

y1 = 0.3989 
Ni

ï

F
H
I
K  e

ï 1 2 1
2

/ b g vFkok = 0.3989 

Ni

ï

F
H
I
K

 e
x1 2

2
/ / ïb g

blh izdkj ekè; dksfV ls s nwfj;ksa ij vU; dksfV;ksa (ordinates) dh Å¡pkbZ Kkr dh tk ldrh gSA


