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Remarks Unit – I 
MEASURES OF CENTRAL TENDENCY 

 
bdkbZ ds mn~ns”; %& 

 dsUnzh; izo`fr ds ekiksa dh tkudkjh izkIr djukA 
 ek/;] cgqyd o ekf/;dk dh x.kuk dh tkudkjh izkIr djukA 
 dsUnzh; izo`fr ds ekiksa dh tkudkjh izkIr djukA 

<k¡pk %& 

 dsUnzh; izo`fr ds eki (Measures of Central Tendency) 
 lekukUrj ek/;  (Arithmetic Mean) 
 ekf/;dk (Median) 
 cgqyd (Mode) 

dsUnzh; izo`fr ds eki ls vfHkizk; ml fcUnq ls gS ftlds vkl&ikl vU; fcUnqvksa dk teko gksus dh 
izo`fr ikbZ tkrh gSA ;g gesa forj.k ds ckjs esa lexz :i ls tkudkjh izkIr djrk gSA mnkgj.k ds 
rkSj ij vxj fdlh fo|kFkhZ }kjk izkIr vadksa dk vkSlr eku ;fn 70 gS rks bldk eryc gS fd 
fo|kFkhZ us vkSlr :i ls 70 izfr”kr vad izkIr fd, gSa cs”kd fo|kFkhZ us izR;sd fo’k;ksa esa vyx & 
vyx vad izkIr fd, gksaA vr% ge dg ldrs gSa fd dsUnzh; izo`fr ds eki gesa eksVs rkSj ij fdlh 
Hkh forj.k dh tkudkjh ,d ,dy eku ds :i esa iznku djrs gSaA  

dsUnzh; izo`fr ds ekiksa dk oxhZdj.k 

dsUnzh; izo`fr ds ekiksa dk oxhZdj.k fuEu izdkj ls gS %& 

dsUnzh; izo`fr ds eki (Measures of Central Tendency) 

 
 
 
vkSlr eku    LFkSfrdeku    cgqyd 
(Mean Value)    (Positional Average)   (Mode) 
 
 
1- lekUrj ek/;   1- prqFkZd 

    (Arithmetic Mean)      (Quartiles)  

2- gjkRed ek/;   2- n”ked 

    (Harmonic Mean)      (Deciles) 
3- xq.kksrj ek/;    3- “kred 

    (Geometric Mean)      (Percentiles) 
mDr ekiksa dks foLr`r :i ls bl izdkj of.kZr fd;k tk ldrk gS % 



2 Statistical Method 

Remarks vkSlr eku % fdlh Hkh forj.k dk vkSlr eku] dsUnzh; izo`fr dk og eki gS tks forj.k dh lHkh 
enksa dk izfrfuf/kRo djrk gS vFkkZr~ bldh x.kuk lHkh enksa ds vk/kkj ij dh tkrh gSA vkSlr eku 
dh x.kuk eq[;r% fuEu rhu izdkj ls gksrh gS % 

1- lekUrj ek/; (Arithmetic Mean) 

2- xq.kksrj ek/; (Geometric Mean) 

3- gjkRed ek/; (Harmonic Mean) 

lkekUrj ek/; nks izdkj ds gksrs gSa %& 

1- ljy lkekUrj ek/; (Simple Arithmetic Mean) 

2- Hkkfjr lkekUrj ek/; (Weighted Arithmetic Mean) 

1- ljy lekUrj ek/; dks T;knkrj iz;ksx djus dh otg ls bls lekUrj ek/; gh fy[kk 
tkrk gSA  

2- Hkkfjr lekUrj ek/; (Weighted Arithmetic Mean) 

ljy lekUrj ek/; dk ,d nks’k ;g gS fd ;g Js.kh (Series) ds lHkh ewY;ksa dks leku 
egŸo nsrh gS tcfd okLrfodrk ;g gS fd Js.kh ds fofHkUu ewY;ksa dk viuk vyx & vyx 
egŸo gksrk gS tSls foKku ds fo|kfFkZ;ksa ds fy, Physics, Chemistry, Mathematics and 
Biology dks fgUnh] vaxszth fo’k;ksa ls vf/kd egŸo fn;k tkrk gSA  

ekuk  Xw= Hkkfjr lekUrj ek/; 

 Σw = Hkkjksa dk tksM+ 

(W.X)X w
W

Σ
=

Σ
  

mnkgj.k % Calculate weighted mean from the following data 

Marks (X) 60 75 63 59 55 

Weights (W) 2 1 5 5 3 

Solution : -  

Marks (X) Weights (W) WX 

60 2 120 

75 1 75 

63 5 315 

59 5 295 

55 3 165 

 ∑W=16 ∑WX=970 

 

 
970
16
 60.63










W
WXX
W
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Remarks lekUrj ek/; %& bl ek/; dh x.kuk djus ds fy, igys lHkh enksa dks tksM+k tkrk gS rFkk bl 
tksM+ dks enksa dh dqy la[;k ls Hkkx fd;k tkrk gSA bl izdkj izkIr HkkxQy dks lekUrj ek/; 
dgrs gSaa  

mnkgj.k 

The Pocket allowances (in Rs.) of ten students are given below:  

15, 20, 30, 22, 25, 18, 40, 50, 55 and 65 

Calculate the arithmetic mean ¼lekUrj ek/;½ of pocket allowance. 

Solution  : 

 Let pocket allowance be denoted by X. Then Arithmetic Mean X  of N students is 
given by : -  

XX
N


   

 15 20 30 22 25 18 40 50 55 65
10

X         
  

340 34
10

X     

bl izdkj lekUrj ek/; ൌ 34 

mDr fof/k dks izR;{k fof/k (Direct Method) dgrs gSaA lekUrj ek/; Kkr djus dh nwljh fof/k dks 
y?kq fof/k (Shortcut Method) dgrs gSaA  

y?kq fof/k (Shortcut Method)%& 

tc enksa dh la[;k cgqr vf/kd gks] rks lekUrj ek/; dh x.kuk y?kq fof/k }kjk dh tkrh gSA 

ekuk 

X = fn, x, en 

N = enksa dh la[;k 

A = dfYir ek/; (Assumed Mean)  

∑d = ∑(X-A) 

X   lkekUrj ek/; 

dX A
N


   

fn, x, mnkgj.k esa vxj 40 dks Assumed Mean A eku fy;k tk, rks  



4 Statistical Method 

Remarks Students Pocket Allowances (X) A = 40 

d = X-A 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

30 

22 

25 

18 

40 

50 

55 

65 

15െ40 = െ	25 

20െ40 = െ	20 

30െ40 = െ	10 

22െ40 = െ	18 

25െ40 = െ	15 

18െ40 = െ	22 

40െ40 = 0	

50െ40 = 10	

55െ40 = 15	

65െ40 = 25 

N = 10  Σd=െ60 

 

( 60)40 40 6 34
10

dX A
N
 

         

Hence the average Pocket allowance is Rs. 34. 

vko`fr@ckjEckjrk (Frequency) : -fdlh en dk ckj & ckj vkuk] ckjEckjrk dgykrk gSA  

en nks rjg ls izLrqr fd, tk ldrs gSaA  

¼1½ [kafMr Js.kh (Discrete Series) 

¼2½ lr~r Js.kh (Continuous Series) 

¼1½ [kafMr Js.kh enksa ds lekUrj ek/; dks nks izdkj fof/k;ksa ls bl izdkj Kkr fd;k tk ldrk gS 

(a) izR;{k fof/k    (b) y?kq fof/k 

(a) izR;{k fof/k %& fXX
N


   

;gka f = vko`fr] X = pj] N = enksa dh dqy la[;k = Σf 

mnkgj.k %& Calculate the arithmetic mean from the following data :  

Marks (X) 10 20 30 40 50 

No. of Students  4 5 3 2 5 
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Remarks gy %& (a) Calculation of Arithmetic Mean by Direct Method .  

Marks (X) No. of Students  fX 

10 

20 

30 

40 

50 

4 

5 

3 

2 

5 

40 

100 

90 

80 

250 

 N = Σf= 19 ΣfX=560 

 
560 29.47
19

fXX
N


     

bl izdkj Average Marks are 29.47 

(b) Calculation of Arithmetic Mean by Shortcut Method : - 

Marks (X) No. of Students (f) A = 30 

d = x െ30 

f.d 

10 

20 

A = 30 

40 

 

4 

5 

3 

2 

5 

െ20 

െ10 

0 

+ 10 

+ 20 

െ80 

െ50 

0 

+ 20 

+ 100 

 Σf = N = 19  Σfd =െ10  

 

1030 30 0.53
19

 29.47

fdX A
N


     


  

(ii)   lr~r Js.kh (Continuous Series)  

     lr~r Js.kh esa lekUrj ek/; Kkr djus ds fy, fuEu esa ls dksbZ Hkh fof/k viukbZ tk ldrh 

gSA % 

(a) izr;{k fof/k (Direct Method) 

(b) y?kq fof/k (Shortcut Method) 

(c) in~ & fopyu fof/k (Step – Deviation Method) 
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Remarks (a)  izr;{k fof/k(Direct Method)%  .f mX
N


   

 ;gka m = fofHkUu oxksZa ds e/; fcUnq] f = izR;sd oxZ dh vko`fr] 

N  enksa dh dqy la[;k 

(b) y?kq fof/k (Shortcut Method) 

Arithmetic Mean by Shortcut Method 

Marks No. of Students 

(f) 

Mid- value (m) A = 25 

d = m –A 

fd 

0–10 20 5 –20 –400 

10–20 24 15 –10 –240 

20–30 40 25 = A 0 0 

30–40 36 35 + 10 + 360 

40–50 20 45 + 20 + 400 

 N = 140   Σfd = 120 

 

12025 25.85
140

fdX A
N


       

(c) in~ & fopyu fof/k (Step – Deviation Method) 
1fdX A xi

N


   

;gka 1 m Ad
i


 ] m = oxZ dk e/;] i = oxZ dk vkdkj] A = dfYir ek/; 

Marks Mid – Value  f  A = 25 

d = m – 25 
1

10
dd    fd1 

0െ10 5 20 െ20 െ 2 െ 40 

10െ20 15 24 െ10 െ 1 െ 24 

20െ30 A =25 40 0  0 0 

30െ40 35 36 + 10 + 1 + 36 

40െ50 45 20 + 20 + 2 + 40 

  N=140   Σfd1=12 
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Remarks 1 1225 10 25.85
140

fdX A xi
N


        

x.kuk izfØ;k (Steps for Calculation) 
(i) lcls igys izR;sd oxZ Mid value ‘m’ dh fudkyh tk,xh 

(ii) izR;sd mid value dks mldh corresponding frequency (f) ls xq.kk djds Σfm fudkyuk 
gSA 

(iii) Σfm dks Σf = N ls Hkkx nsdj gesa lekUrj ek/; izkIr gksxk 

mnkgj.k % Calculate the arithmetic mean from the following data : 

Marks 0 – 10 10 – 20 20 – 30 30 – 40 40 – 50 

No. of Students 20 24 40 36 20 

 
Solution : - 

Calculation of Arithmetic Mean by Direct Method 
Marks  f Mid- value (m) fm 
0െ10 20 0 10 5

2


   100 

10െ20 24 10 20 15
2


  360 

20െ30 40 20 30 25
2


  1000 

30െ40 36 30 40 35
2


  1260 

40െ50 20 40 50 45
2


  900 

 N = 140  Σfm = 3620 
 

3620 25.85
140

fmX
N


    

gjkRed ek/; (Harmonic Mean) 
;g ,d x.khrh; ek/; gSA vxj X1, X2, X3, ................., X12, ,d ,slh Js.kh (Series) gS ftlesa N 
en (items) gSA rks  

Harmonic Mean = H = 

1 2 3 1

1 1 1 1 1..........



    

N

N i i

N N

X X X X X

  

 N= enksa dh la[;k 
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Remarks mnkgj.k %& Calculate H.M. of the following series: 2, 4, 7, 12, 19 

Solution: - 
                        Calculation of H.M. 

Xi 
Reciprocal 1 

 
 iX

  

2 1 0.5
2
  

4 1 0.25
4
  

7 1 0.1429
7
  

12 1 0.083
12

  

19 1 0.0526
19

  

N=5 

1

1 1.0288
N

i ix

   

1

5. 4.86
1 1.0288



  


N

i i

NH M

X

  

xq.kksrj ek/; (Geometric Mean) 

;g ,d xf.krh; ek/; gSA vxj X1, X2, X3, ................., XN ,d ,slh Js.kh gS ftelsa N pj@en 
gSa rks  

3

1

1 2,  ,  ,  .................,  . . ( ) N
NX X X XG M    

mnkgj.k % vxj Js.kh esa rhu en (item) 3, 27, 243 gSa 
1
3. . (3 27 243) 27G M      

;g Individual Series ds dsl esa gSA  

vxj nh xbZ Series [kafMr Js.kh (Discrete Series) gS rks G.M. is given by 

 
1

1 2 3
1 2 3. . .X . .............f f f fn N

nG M X X X   

;gka  N = f1+f2+f3+f4+ ......... + fn gSA 

or 
1

n

i
N fi
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Remarks Note : tc x.kuk yEch djuh gks rks ge vklku cukus ds fy, Logarithm dk iz;ksx dj ldrs gSaA 

We can write .( ). log     
f LogXG M Anti

N
 

mnkgj.k % Calculate G.M. of the following series :-  

X 2 3 4 

F 2 3 5 

 

Solution :-  

X f xf 
2 2 22= 4 
3 3 33 = 27 
4 5 45 = 1024 
 N=∑f =10  

 

vr% 

 

1 1
2 3 5 10 10

1
10

. . (2 3 4 ) (110592)

1log  G.M log  (110592)  log (110592)
10

1 5.0437 0.50437
10

G M    

 

 

 

Taking Antilogarithm both side :  
 G.M. = Anti (0.50437) 
or G.M. = 3.195 
mnkgj.k % Calculate the geometric Mean of the data :  

Marks of Students (X) 6 7 8 9 10 11 12 

No.of Students (f) 8 12 18 26 16 12 8 
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Remarks Solution: -    
Calculation of Geometric Mean 

X f Log x f. log x 
6 8 0.7782 6.2256 
7 12 0.8451 10.1412 
8 18 0.9031 16.2558 
9 26 0.9542 24.8092 
10 16 1.0 16.0 
11 12 1.0414 12.4968 
12 8 1.0792 8.6336 
 n = 100  Σf.logx = 94.5622 

 

( .logx) 94.5622. . log log
100

fG M Anti Anti
N

          
  

= Antilog (0.945622) = 8.822 

So, G.M. = 8.822 

ek/;dk (Median) %& ek/;dk dsUnzh; izo`fr dk ,d vU; egŸoiw.kZ eki gSA ?kVrs vFkok c<+rs gq, 
Øe esa O;ofLFkr Js.kh ds e/; ewY; (Middle value) dks e/;dk dgk tkrk gSA e/;dk og ewY; gS 
tks iwjh Js.kh dks nks cjkcj Hkkxksa esa ckaVrk gSA bls ls O;Dr fd;k tkrk gSA  

ek/;dk dh x.kuk %& 

O;fdRkxr Js.kh (Individual Series)  %& 

1    item
2

NM size of th   
 

 

;gka] N = Js.kh esa enksa dh la[;k 

x.kuk izfØ;k (Steps for calculation): 

(i) vkadMksa dks c<+rs ;k ?kVrs Øe esa O;ofLFkr fd;k tkrk gSA 

(ii) 1
2

NM 
  dh x.kuk dh tkrh gSA 

(iii) e/;dk enks dk ewY; ;k vkdkj gh e/;dk gksrh gSA  

(iv) ;fn la[;k fo’ke (odd) gks rks] Js.kh dk e/; ewY; (Middle value) gh e/;dk gksxhA 

(v) ;fn la[;k le (even) gks rks nks e/; ewY;ksa dk lekUrj ek/; (Arithmetic Mean of the two 
middle values) e/;dk dgyk;sxhA 
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Remarks mnkgj.k %&  Calculate the Median of the data : 

  200, 217, 317, 264, 296, 282, 317, 299 

Solution : - lcls igys data dks c<+rs Øe (ascending order) esa fy[kk x;k %  

  

Sr. No.  Items (X) 

1 200 

2 217 

3 264 

4 282 

5 296 

6 299 

7 316 

8 317 

N = 8 

 

;gka  N = 8 le la[;k gS 

8 1 size of th  item
2

= size of 4.5th item
size of 4th item + size of 5th item=

2
282 296 578 M = 289

2 2
289

M

M

    
 


  

 

  

[kf.Mr Js.kh (Discrete Series):- 

Calculate the Median for the following data : 

Age 20 25 30 35 40 45 50 

No. of Employees 3 5 7 4 2 3 2 
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Remarks Solution :- 

Age (X) No. of Employees c.f. 
20 3 3 
25 5 8 
30 7 15 
35 4 19 
40 2 21 
45 3 24 
50 2 26 
 N = 26  

 

Now 1 26 1 13.5
2 2

N  
    

The relevant cummulative frequency (c.f.) which is just higher than 13.5 is 15. So the median 
is 30.  
v[kafMr Js.kh@lr~r Js.kh (Continuous Series):- 
bl Js.kh esa e/;dk dks Kkr djus dk lw= bl izdkj gS %& 

 1

. .
2M = 

N c f
i

f

æ ö
-ç ÷

ç ÷+ ´ç ÷
ç ÷ç ÷
è ø

   

;gka  M = e/;dk (Median) 

 ℓ1	= e/;dk oxZ dh fupyh lhek  

 i  = e/;dk oxZ dk foLrkj (ℓ2 െℓ1) 

 f  = e/;dk oxZ dh vko`fr (frequency) 

 
2
N  = e/;dk la[;k (Middle item) 

 c.f  = e/;dk oxZ ls Bhd igys dh lap;h vko`fr ¼Bhd igys dh lkjh vko`fr;ksa dk tksM+½ 

x.kuk izfØ;k  

(i).   loZizFke lap; vko`fr dkWye rS;kj fd;k trkk gSA  

(ii).  blds ckn  of  item
2
NM size th   

 
 fudkyk tkrk gSA  

(iii). e/;dk oxZ dk fu/kkZj.k fd;k tkrk gS] ftlesa e/;dk fLFkr gksrh gSA  

(iv).   mijksDr lw= esa lHkh izfrLFkkfir djds e/;dk fudkyk tkrk gSA  
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Remarks mnkgj.k %& Calculate Median from the following data :- 

Marks 0 - 5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 

No. of 

Students  

6 12 17 30 10 10 8 5 2 

 
Solution :-  

Marks 

(x) 

f c.f. 

0 – 5  6 6 

5 – 10  12 18 

10 – 15 17 35 

15 – 20  30 65 

20 – 25  10 75 

25 – 30  10 85 

30 – 35  8 93 

35 – 40  5 98 

40 – 45  2 100 

Median item = size of 
2
N th

æ ö
ç ÷ç ÷
è ø

 item = 100
2

th = 50th item. Here 50th item lies in class 15-20 

which is the median class. Now put values in  

 1

. .
2

i

N c f
M l x

f

æ ö
-ç ÷

ç ÷= +ç ÷
ç ÷ç ÷
è ø

  

⇒ 50 35 1515 5 15 5 17.5
30 30

M
æ ö-
ç ÷= + ´ = + ´ =ç ÷
è ø

  

 Hence   M = 17.5 
cgqyd (Mode) %& 
 cgqyd fdlh Js.kh ds ml ewY; dks dgrs gSa tks Js.kh esa lcls vf/kd ckj vkrk gSA 

Calculation of Mode : 
(i) O;fDrxr Js.kh (Individual Series) :-   
mnkgj.k % nl fo|kfFkZ;ksa ds }kjk izkIrkad dk cgqyd Kkr djks 
  60] 50] 55] 60] 62] 64] 60] 47] 52] 61 
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Remarks gy % D;ksafd mDRk forj.k esa 60 dh vko`fr 3 gS tks nwljs enksa ls T;knk gSA blfy, bl forj.k 

dk cgqyd 60 gSA 

(ii) [kaf.Mr Js.kh (Discrete Series) :-   

mnkgj.k % Calculation the Mode of the given Data :  

Marks 
(X) 

20 40 41 42 45 49 50 55 60 65 69 70 

No. of 
Students 
(f) 

1 2 1 1 5 2 1 1 1 1 1 3 

 

Solution :- D;ksafd 45 Marks lcls T;knk 5 Students ds gSaA blfy, mDRk forj.k dk cgqyd 45 
gSA  

(iii) v[kf.Mr@lr~r Js.kh (Continuous Series) :-   
Calculation dh fØ;k fof/k % 

(a) loZizFke cgqyd oxZ (Modal Class) dk irk yxk;k tkrk gSA 

(b) cgqyd oxkZUrj dk fu/kkZj.k djus ds ckn cgqyd dk ewY; fuEu lw= ls irk yxk;k tkrk gS% 

1 0
1

1 02 i
f fZ x
f f

æ ö-ç ÷= +ç ÷-è ø
   

;gk¡ Z  =  cgqyd (mode) 

 ℓ1  =  cgqyd oxZ (Modal class) dh fupyh lhek (Lower limit) 

 f1 = cgqyd oxZ dh vko`fr (frequency) 

 f0 = cgqyd oxZ ls rqjUr igys oxZ dh vko`fr 

 f2 = cgqyd oxZ ls rqjUr ckn okys oxZ dh vko`fr  

 i = cgqyd oxZ dk foLrkj 

mnkgj.k % Calculate the mode from the follwing data: 

Wages (in Rs.) 0 – 5  5 – 10 10 – 15  15 – 20  20 – 25  25 – 30  30 – 35  

No. of Workers 3 7 15 30 20 10 5 

 
Solution : - Modal clase is 15 – 20 due to highest frequency. 

So,   1 0
1

1 02 i
f fZ x
f f

æ ö-ç ÷= +ç ÷-è ø
  

ℓ1 = 15, f1 = 30, f0 = 15, f2 = 20, i = 5 
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Remarks Putting Values : - 

 30 15 1515 5 15 5 18
2(30) 15 20 25

Z
æ ö-ç ÷= + ´ = + ´ =ç ÷- -è ø

 

Hence the mode = 18. 
prqFkZd (Quartile) %& prqFkZd ls vfHkizk; forj.k ds mu ekuksa ls gS tks forj.k dks pkj cjkcj 

Hkkxksa esa ckaVrs gSaA prqFkZd rhu gksrs gSa ftUgsa Q1, Q2  vkSj Q3 ls O;DRk fd;k tkrk gSA bUgs jSf[kdh; 

:i ls fuEu izdkj ls n”kkZ;k tkrk gSA  

 

 0%  25%  50%  75%  100% 

 

    Q1   Q2   Q3 

Q1 dks fuEu prqFkZd ( Lower Quartile), Q2 dks f}rh; prqFkZd (Second Quartile) rFkk Q3 dks 

rhljk prqFkZd (Third Quartile) dgrs gSaA Q2 forj.k dks Bhd nks Hkkxksa esa ckaVrk gSA bls gh 

ek/;dk (Median) dgrs gSaA Q1, Q2 rFkk Q3 iwjs forj.k dks Øe”k% 25%, 50% o 75% enksa ds 

foHkkftr djrs gSaA  

n”ked (Deciles)  %&  ;g iwjh Js.kh dks nl cjkcj Hkkxksa esa ck¡Vrs gSA ;s ukS gksrs gSa ftUgsa D1, D2, 
D3, ......, D9 ls O;DRk fd;k tkrk gSA D9 dks uoe n”ked (Ninth Decile) dgrs gSa tks Js.kh dh 

90%  enksa dks “kkfey djrs gSaA  

“kred (Percentiles) %& “kred iwjh Js.kh dks 100 cjkcj Hkkxksa esa ck¡Vrs gSA ;s 99 gksrs gaS ftUgsa 

P1, P2, P3, ......, P98, P99 ls O;Dr fd;k tkrk gSA P50 “kred e/;dk dks O;Dr djrk gSA iwjh Js.kh 

ds igys 1% dks P1, 2% dks P2,  3%dks P3 , ........, 99%dks P99 Øe”k% foHkkftr djrs gSaA  

prqFkZd] n”ked rFkk “kred dh x.kuk (Calculation of Quartiles Deciles and Percentiles) 

budh x.kuk fuEu izdkj ls gksrh gS %& 
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Remarks For Individual and Discrete 
Series 

For Continuous Series Formula used for Continuous 
Series 

Q1 = Size of 1  item
4

N th
æ ö+
ç ÷ç ÷
è ø

  Q1 = Size of  item
4
N th   

Q1 = 1

. .
4

i

N C f
x

f

æ ö
-ç ÷

ç ÷+ç ÷
ç ÷ç ÷
è ø

   

Q3 = Size of 3( 1)  item
4

N th   Q3 = Size of 3  item
4
N th   

Q3 = 1

3 . .
4

i

N C f
x

f

æ ö
-ç ÷

ç ÷+ç ÷
ç ÷ç ÷
è ø

  

D1 = Size of 1  item
10

N th  D1 = Size of  item
10
N th   

D1 = 1

. .
10

i

N C f
x

f

æ ö
-ç ÷

ç ÷+ç ÷
ç ÷ç ÷
è ø

   

D9 = Size of 9( 1)  item
10
N th  D9 = Size of 9  item

10
N th   

D9 = 1

9 . .
10

i

N C f
x

f

æ ö
-ç ÷

ç ÷+ç ÷
ç ÷ç ÷
è ø

   

P1 = Size of 1  item
100
N th  P1 = Size of  item

100
N th   

P1 = 1

. .
100

i

N C f
x

f

æ ö
-ç ÷

ç ÷+ç ÷
ç ÷ç ÷
è ø

   

P99 = Size of 99 1  item
100
N th  P99 = Size of 

99  item
100

N th   P99 = 1

99 . .
100

i

N C f
x

f

æ ö
-ç ÷

ç ÷+ç ÷
ç ÷ç ÷
è ø

   

mnkgj.k % Calculate Median, Quartiles, 6th decile and 70th Percentrile from the data. 

Marks 0–10  10–20 20–30  30–40  40–50  50–60  60–70  70–80  
No. of Students 5 8 7 12 28 20 10 10 

Solution : - 
Marks f Commulative frequency (c.f.) 
0 –10 5 5 
10 – 20 8 13 
20 – 30 7 20 
30 – 40 12 32 
40 – 50 28 60 
50 – 60 20 80 
60 – 70 10 90 
70 – 80 10 100 
 N – 100  
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Remarks Median =  of  item
2
NSize th  

  = 100  of 50th item
2

Size  

Median lies in the class 40 – 50  

So  1

. . 50 322 40 10
28i

N c f
M x

f

æ ö
-ç ÷ æ ö-ç ÷ ç ÷= + = + ´ç ÷ç ÷ è øç ÷ç ÷

è ø

   

M = 46.42 

Median is called Q2.  So Q2 = M = 46.42. 

1
100 Size of  item = 25  item

4 4
NQ th th    

So, Q1 lies in the calss 30 – 40  

1 1

. . 25 204 30 10 34.16
12i

N c f
Q x

f

æ ö
-ç ÷ æ ö-ç ÷ ç ÷= + = + ´ =ç ÷ç ÷ è øç ÷ç ÷

è ø

  

3
3 3 100 Size of  item = 75  item
4 4
NQ th th

   

So, Q3 lies in the class 50 – 60  

3 1

3 . . 75 604 50 10 57.5
20i

N c f
Q x

f

æ ö
-ç ÷ -ç ÷= + = + ´ =ç ÷

ç ÷ç ÷
è ø

  

6
6 6 100 Size of  item = 60  item
10 10
NQ th th

   

So, Q6 lies in the class 40 – 50  

6 1

6 . . 60 3210 40 10 50
28i

N c f
Q x

f

æ ö
-ç ÷ -ç ÷= + = + ´ =ç ÷

ç ÷ç ÷
è ø

  

70
70 70 100 Size of  item = 70  item
100 100

NP th th
   

P70 lies in the class 50 – 60  
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Remarks 

70 1

70 . . 70 60100 50 10 55
20i

N c f
P x

f

æ ö
-ç ÷ -ç ÷= + = + ´ =ç ÷

ç ÷ç ÷
è ø

  

izo`fr dh tk¡p  %& 

Q1. dsUnzh; izo`fr fdrus izdkj dh gksrh gS \ 

Q2. vf/kdre vko`fr okyh la[;k dsUnzh; izo`fr ds fdl eki dks iznf”kZr djrh gS \ 

Q3. ek/; o ekf/;dk Kkr gksus ij cgqyd dh x.kuk fdl izdkj dh tk ldrh gS \ 

Q4. lekUrj ek/; ds fopydks dk tksM+ D;k gksrk gS \ 

Q5. lekukUrj ek/; dk lw= crkvksA 

mŸkj % 

1- 3  2- cgqyd  3- 3 2Z M x    

4-  “kwU;  5- xx
N


   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Remarks Unit – II 
MEASURES OF DISPERSION 

 
ifjp; % tc ge fdlh Js.kh dk ek/; fudyrs gSa rks] ;g ek/; Js.kh ds fofHkUu enksa (items) dh 
dsUnzh; izo`fr dks fn[kkrk gSA blls Js.kh ds fofHkUu enksa dk vkil esa vUrj dk irk ugha pyrkA 
dbZ Js.kh;ksa dh vkSlr (Average) leku gksrh gSA ysfdu budh jpukvksa esa cgqr vlekurk,a ikbZ 
tkrh gSA  

vifdj.k ds eki (Measure of Dispersion) ls ;g irk pyrk gS fd fdl lhek rd ensa ,d & 
nwljs ls rFkk vkSlr ls fHkUu (Different) gSaA 

vifdj.k dk vFkZ (Meaning of Dispersion) %& 

bldk vFkZ enksa dk vkSlr ls fo[kjko ;k fopyu gSA (Dispersion refers to the degree of 
variation of the items around on average) 
vifdj.k dh ifjHkk’kk (Deffinition of Dispersion) 

1- MkWŒ ckmys ds vuqlkj] ^^ vifdj.k enksa ds fopj.k dk eki gSA^^ 

2- dkSuj ds vuqlkj] ^^O;fDrxr enksa ds ewY; esa fHkUurk dh lhek dks vifdj.k dgrs gSaA^^^ 

vifdj.k dks ekius dh fof/k;ka@<k¡pk (Methods of Measuring Dispersion) 

1- foLrkj (Range) 

2- vUrj & prqFkZd foLrkj rFkk prqFkZd fopyu (Interquartile Range and Quartile 
Deviation) 

3- ek/; fopyu (Mean Deviation) 

4- ekud fopyu (Standard Deviation) 

1- foLrkj (Range) 
fdlh Js.kh ds lcls cM+s ewY; vkSj lcls NksVs ewY; ds vUrj dks foLrkj (Range) dgrs 
gSaA  

R = L – S 
 ;gka  R = foLrkj (Range) 

  L = lcls cM+k ewY; 

  S = lcls NksVk ewY; 

 tc fdUgh nks ;k vf/kd Jsf.k;ksa dh cukoV ;k vifdj.k (Dispersion) dk rqyukRed 
v/;;u djuk gks] rc foLrkjxq.kad (Coefficient of Range) Kkr fd;k tkrk gSA bldk lw= fuEu 
gS %  

 Coefficient of Range = L S
L S
-
+

  

Examples on Calculation of Range: ®  
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Remarks 1- O;fDrxr Js.kh (Individual Series) : - 

mnkgj.k % Find the Range and Coeff. of Range of five students obtained the following marks. 
20, 35, 25, 30, 15 
gy (Solution) : - mDr Js.kh esa  

    L = 35, S = 15 
  Range = L – S = 35 – 15 = 20 

 Coeff. of Range = L S
L S



= 35 15 20  0.40
35 15 50


  


 

[kf.Mr Js.kh %& (Discrete Series): - 

mnkgj.k & Find the range and coefficient of Range from  

Marks 10 20 30 40 50 60 70 
No. of 
Students 

15 18 25 30 16 10 9 

 

gy  %& Here,    L = 70  and S = 10 

  Range = L – S 
   = 70 – 10 = 60 

 Coefficient of Range 70 10 60 3 =  0.75
70 10 80 4

L S
L S
 

    
 

 

lr~r Js.kh (Continuous Series) : - 

Example: Find out Range and Coefficient of range of the data:  

Size 5 – 10 10 – 15 15 െ 20 20 – 25 25 – 30 
Frequency  4 9 15 30 40 

Solution: - Range  = L – S  
   = 30 – 5 = 25 

 Coeff. of Range 30 5 25 5 = 
30 5 35 7

L S
L S
 

  
 

 

vUrj prqFkZd foLrkj (Interquartile Range) : - 

 fdlh Js.kh ds Åijh prqFkZd Q3 rFkk fuEu prqFkZd Q1 dk vUrj prqFkZd foLrkj 
(Interquartile Range) dgykrk gSA  

 Interquartile Range = Q3 – Q1 
prqFkZd fopyu (Quartile Deviation) : - 

Quartile Deviation = Q. D. = 3 1  
2

Q Q  
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Remarks bls Semi-Interquartile Range Hkh dgrs gSaA  

prqFkZd fopyu ds lkis{k eki] ftls prqFkZd fopyu xq.kkad (Coefficient of Quartile Deviation) 
dgrs gS] dks Kkr djus dk lw= fuEufyf[kr gSA  

Coefficient of Q. D. = 3 1

3 1

 Q Q
Q Q




 

ek/; fopyu (Mean Deviation) 

ek/; foypu vifdj.k dk ,d egŸoiw.kZ eki gSA ;g ek/; ls lHkh enksa ds fopyu dh vkSlr gSA 
ek/; fopyu ds vkSlr ek/; ;k ekf/;dk ls fopj.k Kkr dj izkIr fd;k tk ldrk gSA bldks 
Kkr djus dk lw= fuEufyf[kr gS %& 

M. D. = 
X M

N
 

 

;gka] X M  dk eryc ;gk¡ fopyu ds fujis{k eki ls gSA M ¼ek/;½] Arithmatic Mean ;k 
ekf/;dk gks ldrk gSA vko`fr forj.k esa ek/; fopyu fuEu lw= ls Kkr fd;k tkrk gS %& 

M. D. = 
 f X M

N
 

 

Where N = ∑  f 
mnkgj.k %& Calculate the mean deviation from median and mean and their coefficients from 
the table :  

X : 20 30 40 50 60 70 
F : 8 12 20 10 6 4 
 
Solution : - 

(i) Calculation of Mean Deviation from Median 

X F C. F. M = 40 
dM X M    

f. dM  

20 
30 
40 
50 
60 
70 

8 
12 
20 
10 
6 
4 

8 
20 
40 
50 
56 
60 

20 
10 
0 
10 
20 
30 

160 
120 
0 

100 
120 
120 

 N = 60   ∑  f dM = 620 
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Remarks M = Size of 1
2

N  
 
 

 th item = size of 60 1
2
 

 
 

th item  

       = Size of 30.5 th item = 40 

M.D. from median = 
 f. dm 620 10.33

60N


    

coefficient of M.D. from median = . 10.30 0.258
40

M D
M

   

(ii). Calculation of M.D. from mean 

X F fx 41X

d x X x



 
  

f. d x   

20 
30 
40 
50 
60 
70 

8 
12 
20 
10 
6 
4 

160 
360 
800 
500 
360 
280 

21 
11 
1 
9 
19 
29 

168 
132 
20 
90 
114 
116 

N = 60 ∑fx = 2460   640f d x   

 
2460 41

60
fxX

N


     

M.D. from Mean = 640 10.67
60

f d x

N


    

Coefficient of M.D. from Mean = . . 10.67 0.26
41

M D
x

    

ekud fopyu (Standard Deviation) 

 ;g ,d egŸoiw.kZ eki gSA bls fopyu oxZ ek/; ewy Hkh dgk tkrk gSA izeki fopyu 

lekUrj ek/; ls fy, x, fopyuksa ds oxksZa ds ek/; dk oxZewy gSA bls σ ls O;Dr djrs gS vkSj 

bldk lw= fuEu gS %  
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Remarks 2(x )x
N

  
   ;gka N = ∑f 

izeki fopyu dk lk{ksi eki (Relative Measure) ftls izeki fopyu xq.kkad dgrs gSaA  

Coefficient of S.D. = 
x
   

mnkgj.k %& Calculate the standard deviation from the table : 

 X = 16, 20, 18, 19, 20, 20, 28, 17 

Solution : - Calculation of S.D.  

X 19.75

( )





X

X X
  

2( )X X  

16 
20 
18 
19 
20 
20 
28 
17 

െ3.75 
   0.25 
െ1.75 
െ0.75 
   0.25 
   0.25 
   8.25 
െ2.75 

14.06 
0.062 

3.0625 
0.5625 
0.0625 
0.0625 

68.0625 
7.5625 

 
158 19.75

8
XX

N


     

 2
  158,  93.497X X X       

2(x x)
N

  
   

93.497 11.687
8

    

izxfr dh tkap %  

1- izeki fopyu dh x.kuk fdl lw= ds }kjk dh tk ldrh  gS \ 

2- vifdj.k dk dkSu&lk eki Js.kh ds lHkh enksa ij vk/kkfjr gksrk gS \ 
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Remarks 3- fopj.k xq.kkad dk lw= crkb, \ 

4- prqFkZd fopyu esa Js.kh ds fdrus izfr”kr eku lfEefyr gksrs gSa \ 

5- ekud fopyu dh x.kuk fdldh lgk;rk ls dh tkrh gS \ 

mŸkj 

1- 
2

1
x

N
 



 

2- izeki fopyu  

3- 100
x

   

4- Js.kh ds dsUnzh; 50 izfr”kr en 

5- lekukUrj ek/; ;k ekf/;dk ls 

 
 



 

Remarks Unit – III 

INDEX NUMBER 
 

Contents :  

1- bdkbZ ds mn~ns”; 

2- <k¡pk 

3- Hkwfedk 

4- lwpdkad (Index Number) dk vFkZ  

5- lwpdkadks ds fuekZ.k esa leL;k 

6- ySfLi;j lwpdkad fof/k (Laspeyres Index Number) 

7- ik”ks dk lwpdkad (Piasche Index) 

8- fQ”kj dk lwpdkad (Fisher Index Number)   

9- lwpdkadksa dk ifj{k.k 

10- le; myV ifj{k.k (Time Reversal Test) 

11- rRo ijh{k.k (Factor Reversal Test) 

12- pØh; ijh{k.k (Circular Test) 

13- miHkksDrk dher lwpdkad o thou fuokZg ykxr lwpdkad 

14- izxfr dh tkap  

 

bZdkbZ  ds mn~ns”; % & 

 fofHkUu lwpdkadksa dh x.kuk djukA 

 vFkZ”kkL= esa lwpdkadksa ds egŸo dh O;k[;k djuk 

 lwpdkadksa dh mi;ksfxrk dh O;k[;k djukA 

<k¡pk 

 lwpdkadksa ds mi;ksx 

 dher lwpdkad 

 lwpdkadks ds fuekZ.k esa leL;k 

 ySfLi;j lwpdkad 

 ik”P; lwpdkad 

 fQ”kj lwpdkad 
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Remarks Hkwfedk %& lwpdkad os ;qfDr;ka gSa tks dky] HkkSxksfyd LFkku vFkok dqN vU; vfHky{k.k ls 
lacfU/kr rRo esa ifjorZu dk ekiu djrh gSA lwpdkadksa dks cSjksehVj ds :i ls ekuk tkrk gS tks 
?kVukvksa ds Lrj esa ifjorZuksa dk ekiu djrs gSaA  

lwpdkad (Index Number) %& lwpdkad ls vfHkizk; mu ekiksa ls gS tks fofHkUu pjksa (Variables) 
tSls % dher] mRiknu] vk;kr] fu;kZr vkfn ds vkdkj esa ifjorZu dks ekirs gSaA ;fn ge ,d gh 
pj esa ifjorZu dks ekirs gSa rks ge o`f) nj dh x.kuk djds c<+ksrjh ;k deh dks eki ldrs gSaA 
ijUrq ;fn ge cgqr lkjs pjksa esa ,d fo”ks’k le; ds nkSjku vkSlru ifjorZu dks ekiuk pkgrs gSa rks 
gesa lwpdkadksa dks lgkjk ysuk iM+rk gSA mnkgj.k ds fy, dher lwpdkad ,d ls T;knk oLrqvksa dh 
dherksa esa gqbZ vkSlr o`f) ;k deh dks ekirk gSA ftlls gesa ;g irk pyrk gS fd vkSlr rkSj ij 
gesa fdruk vf/kd /ku [kpZ djus dh t:jr gS ;fn oLrqvksa dh dher esa vkSlr :i ls o`f) gqbZ 
gSA oLrqvksa ds egŸo ds vk/kkj ij dqN oLrqvksa dh lwpdkad esa nwljh oLrqvksa dh vis{kk T;knk Hkkj 
fn;k tk gSA vr% lwpdkadksa dks Hkkfjr ek/; Hkh dgk tkrk gSA  

lwpdkadks ds fuekZ.k esa leL;k %& lwpdkad fofHkUu vkfFkZd vfHkdŸkkZvksa (economic agents) tSls 
ljdkj mRiknd miHkksDrk vkfn dk ekxZn”kZu djrs gSaA vr% ;s lwpdkad vkfFkZd fu.kZ; ysus esa 
en~nxkj lkfcr gksus pkfg,A ,d vPNs lwpdkad dk fuEkkZ.k djus esa dbZ leL;kvksa dk lkeuk 
djuk iM+rk gS] budk laf{kIr fooj.k fuEu izdkj ls gS %  

1- oLrqvksa ds p;u dh leL;k %& lwpdkad dk fuekZ.k djrs oDr lcls izeq[k leL;k oLrqvksa ds 
p;u dh gS vFkkZr~ dkSu & dkSu lh oLrqvksa dks blesa “kkfey fd;k tk,A ;g ,d vR;Ur 
egŸoiw.kZ leL;k gSA mnkgj.k ds fy, tSls miHkksDrk dher lwpdkad dk fuekZ.k djus ds fy, 
fdu&fdu miHkksDrk oLrqvksa dks “kkfey fd;k tk,A bl lanHkZ esa fofHkUu miHkksDrvksa dh jk; 
vyx & vyx gks ldrh gSA  

2- oLrqvksa ds Hkkj dh leL;k %& fofHkUu oLrqvksa dk egŸo fofHkUu miHkksDrkvksa ds fy, vyx & 
vyx gksrk gSA vc ;fn lHkh oLrqvksa ds leku egŸo fn;k tk;s rks ;g U;k;ksfpr ugha gksxk 
D;ksafd dqN oLrq,a vf/kd egŸo okyh gksrh gSa rFkk dqN de egŸo okyhA mnkgj.k ds fy, 
dher lwpdkad esa ued o okrkuqdwfyr cl fdjk, dks ,d leku Hkkj nsuk miHkksDrkvksa dks 
ekU; ugha gksxkA bldk dkj.k ;g gS fd ued ,d vfuok;Z oLrq gS o lHkh Jsf.k;ksa ds 
miHkksDrk bldh dher ls izHkkfor gksrs gS ijUrq okrkuqdwfyr cl esa dsoy pqfuank miHkksDrk gh 
lQj djrs gSaaA vr% oLrqvksa ds egŸo o miHkksDrkvksa dh la[;k esa vk/kkj ij gh Hkkj lEcU/kh 
fu.kZ; fy;k tkuk pkfg,A  

3- vk/kkj o’kZ ds pquko dh leL;k %& izR;sd lwpdkad dk fuekZ.k djrs oDr vk/kkj o’kZ dk pquko 
,d vfr egŸoiw.kZ lksiku gSA D;ksafd vk/kkj o’kZ dh dherksa ds vk/kkj ij gh pkyw o’kZ dherksa 
dh rqyuk dh tkrh gSA vc ;fn vk/kkj o’kZ dk pquko xyr gqvk gS rks gekjh rqyuk lgh ugha 
dgh tk,xhA mnkgj.k ds fy, ;fn fdlh o’kZ fo”ks’k dh dherksa esa vR;kf/kd o`f) gqbZ gS rks 
ml o’kZ dks vk/kkj o’kZ ugha fy;k tk ldrk ugha rks Hkzked ifj.kke izkIr gksaxsA vr% fdlh 
leku o’kZ ftlesa dher] mRiknu vkfn esa dsoy lkekU; o`f) gh gqbZ gS dks gh vk/kkj o’kZ ekuk 
tkuk pkfg,A 

4- vk/kkj o’kZ dh x.kuk dh fof/k %&  vk/kkj o’kZ dh x.kuk dh fof/k dk pquko Hkh ,d egŸoiw.kZ 
pqukSrh gSA vk/kkj o’kZ ds x.kuk dh fofHkUu fof/k;ka gSa tks xf.krh; :i esa ,d nwljs ls fHkUu gSA 
mnkgj.k ds fy, ySfLi;j dh fof/k vk/kkj o’kZ dh ek=k dh Hkkj ds :i esa “kkfey djrh gS 
tcfd ik”ks dh fof/k pkyw o’kZ dh ek=k dks oLrqvksa ds Hkkj ds :i esa egŸo nsrh gSA  
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Remarks vr% gesa ml fof/k dk pquko djuk pkfg, tks gekjh mn~ns”;ksa dh iwfrZ djus esa l{ke gSA 
lwpdkadksa dh fof/k;ksa ds ifj{k.k ds fy, dqN dlkSfV;ka gSa mudh ppkZ djus ls igys ge fuEu 
lwpdkadks dks ifjHkkf’kr djsaxs 

1- ySfLi;j lwpdkad (Lespeyres Index) 

2- ik”ks lwpdkad (Paasche Index) 

3- fQ”kj lwpdkad (Fisher Index) 

ySfLi;j lwpdkad fof/k (Lespeyres Index) %&  
bl fof/k vuqlkj lwpdkad dh x.kuk djrs oDr vk/kkj o’kZ dh ek=k dh Hkkj ds :i esa 

“kkfey fd;k tkrk gSA bls Kkr djus dk lw= fuEu gS % 

1 0
01

0 0

100Pq
P q

Lp


 


  

;gka  q0 = vk/kkj o’kZ esa ek=k 

  P0 = vk/kkj o’kZ esa dher 

  P1 = pkyw  o’kZ dh dher 

ik”ks dk lwpdkad (Paasche  Index) %&  

ik”ks ds lwpdkad ds vuqlkj pkyw o’kZ dh ek=k dks Hkkj ds :i esa “kfey fd;k tkrk gS 
vFkkZr %  

1 1
01

0 1

100Pq
P q

Pp


 


  

  q1 = pkyw o’kZ esa ek=k 

  P1 = pkyw o’kZ dh dhersa 

  P1 = vk/kkj o’kZ dh dhersa 

fQ”kj dk lwpdkad (Fisher  Index) %&  

;g lwpdkad ysfLi;j lwpdkad rFkk ik”ks lwpdkad nksuksa dk la”kksf/kr :i gSA okLro esa ;g 
ysfLi;j rFkk ik”ks dk xq.kksŸkj ek/; gSA  

 01

01

01 01

1 0 1 1

0 0 0 1

100

 100

  

  
      

Lp Pp

Pq

F

Pqor
P q P q

p

Fp
 

fQ”kj }kjk of.kZr mijksDr :i ls Li’V gS fd blesa vk/kkj o’kZ RkFkk pkyw o’kZ nksuksa dks gh 
Hkkj ds :i esa “kkfey fd;k tkrk gSA  

lwpdkadks dk ijh{k.k %& mijksDr of.kZr lwpdkadks ls Li’V gS fd ge lwpdkadksa dk fuekZ.k fofHkUu 
fof/k;ksa ds }kjk dj ldrs gSaA ySfLi;j lwpdkad esa vk/kkj o’kZ ds ek=k ds Hkkj ds :i esa “kkfey 
fd;k x;k gS tcfd ik”ks lwpdkad esa pkyw o’kZ dh ek=k ds Hkkj ds :i esa egŸo fn;k x;k gSA vc 
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Remarks iz”u mBrk gS fd fdl lwpdkad dks vkn”kZ ekuk tkuk pkfg, \ fdlh Hkh lwpdkad dk pqquko djus 
dk D;k vk/kkj gS \ bu iz”uksa dk mŸkj lwpdkadksa ds ijh{k.kksa dh dlkSVh ds vk/kkj ij gh fn;k tk 
ldrk gSA ge ml lwpdkad dks Js’B dgsaxs tks ijh{k.kksa dh dlkSVh ij [kjk mrjrk gSA blfy, 
eq[; :i ls rhu ijh{k.kksa dk mYys[k gqvk gSA ;s rhu ijh{k.k fuEufyf[kr gS % &  

1- le; myV ijh{k.k (Time Reversal Test) 

2- rRo myV ijh{k.k (Factor Reversal Test) 

3- pØh; ijh{k.k (Circular Test) 

1- le; ijh{k.k ls vfHkizk; ml fLFkfr ls gS] ftlesa ;fn ge vk/kkj o’kZ ds vk/kkj ij izpfyr o’kZ 
dk lwpdkad (P01) Kkr fd;k tk, vkSj fQj izpfyr o’kZ ds vk/kkj ij vk/kkj o’kZ dk lwpdkad 
Kkr fd;k tk,] rks ;s nksuksa ,d nwljs ds myVs (Reciprocal) gksus pkfg,A bldk lw= fuEu 
izdkj ls gS %  

01 01 10
10

1P P P 1or
P

     

vxj dksbZ Hkh lwpdkad bl “krZ dks iwjk djrk gS rks og dlkSVh ij [kjk ekuk tk,xk 
vU;Fkk lwpdkad ijh{k.k dks ikl ugha dj ikrkA vc ge rhuksa lwpdkad dk ijh{k.k djsaxsA  

ySfLi;j (Laspare) ds lwpdkad dk ijh{k.k %&  

1 0
01

0 0

Lp 100Pq
P q


 


 

vk/kkj o’kZ o pkyw o’kZ ds vkilh cnyko djus ij gesa izkIr gksrk gS 

0 1
10

1 1

Lp 100
 


P q
Pq

 

ijh{k.k vuqlkj ;fn Lp01 ൈ Lp10 ,d ds cjkcj gS rks ;g ijh{k.k dh dlkSVh ij [kjk mrjrk gS 
vU;Fkk ughaA  

1 0 0 1
01 10

0 0 1 1

Lp  × Lp 1 
  
 

Pq P q
P q Pq

 

vFkkZr~ ;g le; ijh{k.k dks larq’V ugha djrkA 

ik”ks ds lwpdkad dk ijh{k.k %& 

D;ksafd 0 01 1
01 10

0 1 1 0

Pp  × Pp 1
  
 

p qp q
p q p q

 

vr% ;g Li’V gS fd ySfLi;j lwpdkad dh Hkkafr ik”ks dk lwpdkad Hkh bl ijh{k.k dks mrh.kZ ugha 
dj ikrkA fQ”kj dk lwpdkad Hkh blh rjg ls ij[kk tk ldrk gSA  
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Remarks fQ”kj ds lwpdkad dk ijh{k.k %& 

1 0 0 1 0 01 1
01 10

0 0 0 1 1 1 1 0

1 0 0 1 0 01 1

0 0 0 1 1 1 1 0

Fp  × Fp

1

  
   

   

  
   

   



p q p q p qp q
p q p q p q p q

p q p q p qp q
p q p q p q p q

 

vr% ;g Li’V gS fd ySfLi;j fQ”kj lwpdkad bl ijh{k.k dks mŸkh.kZ dj ikrk gSA  

rŸo ijh{k.k (Factor Reversal Test)  
rŸo ijh{k.k ds vuqlkj dher lwpdkad o ek=k lwpdkad dk xq.kkad ewY; lwpdkad ds cjkcj gksuk 
pkfg, vFkkZr %&  

01 01 01V = P Q   

;gka V01 = ewY; lwpdkad 1 1

0 0

100PQ
P Q


 


  

 Q01 = ewY; lwpdkad gSA  

ek=k lwpdkad (Quantity Index) 
ek=k lwpdkad Kkr djus ds fy, ge lHkh lwpdkadks dh dher o ek=k dks vkil esa ifjofrZr dj 
nsrs gSaA  

vFkkZr% 

01

01

01

0 1

0 0

1 1

1 0

0 1 1 1

0 0 1 0

100

100

100


 



 


 
  

 

Q

Q

Q

P QL
P Q
PQP
PQ

P Q PQF
P Q PQ

  

vc ge bu rhuksa lwpdkadksa dk rŸo ijh{k.k djsaxsA  

ySfLi;j dk lwpdkad %&  

 
01 01

1 0 0 1
01

0 1 0 0

L  × L  
  
 P Q

PQ PQ V
p Q PQ

 

blh izdkj ge ik”ks dh lwpdkad dk ijh{k.k dj ldrs gSaA 

ik”ks lwpdkad dk ijh{k.k %& 

01 01

1 1 1 1
01

0 1 1 0

P  × P  
  
 P Q

PQ PQ V
p Q PQ

 

vr% ySfLi;j dh Hkkafr ik”ks lwpdkad Hkh rŸo ijh{k.k dks mŸkh.kZ ugha dj ikrkA  
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Remarks fQ”kj dk ijh{k.k %& 

01 01

1 0 0 11 1 1 1

0 0 0 1 0 0 1 0

1 1 1 1 1 1
01

0 0 0 0 0 0

F  × F

V

  
   

   

  
   

  

P Q
PQ P QPQ PQ
P Q P Q P Q PQ

PQ PQ PQ
P Q P Q P Q

 

vr% ;g ewY; lwpdkad (V01) ds cjkcj gS o ijh{k.k esa lQy gks tkrk gSA geus ns[kk fd fQ”kj 

dk lwpdkad le; o rŸo nksuksa gh ijh{k.kksa dks larq’V djrk gSA vr% fQ”kj lwpdkad dks vkn”kZ 

lwpdkad dgk tkrk gSA 

pØh; ijh{k.k (Circular Test) 

pØh; ijh{k.k ,d izdkj ls le; ijh{k.k dk foLr`r :i gSA blesa le; vof/k dh nks ls T;knk 

vof/k;ksa ds e/; O;qRiUu Øe esa j[k dj ijh{k.k fd;k tkrk gSA vFkkZr~ ;fn gekjs ikl rhu 

le;of/k;ksa ds fy, dher lwpdkad gS tSls fd P01, P12, P20 rks pØh; ijh{k.k ds vuqlkj fdlh Hkh 

lwpdkad dks fuEu “krZ iwjh djuh pkfg,A vFkkZr~  

P01 ൈ P12 ൈ P20 = 1 

dksbZ Hkh lwpdkad ;fn “krZ iwjh ugha djrk rks mls pØh; ijh{k.k dh n`f’V ls vlQy ekuk 

tk,xkA ySfLi;j] ik”ks o fQ”kj lwpdkad ;s “krZ iwjh ugha djrsA 

miHkksDrk dher lwpdkad o thou fuokZg ykxr lwpdkad %& 

miHkksDrk dher lwpdkad ls vfHkizk; ml lwpdkad ls gS ftldh x.kuk oLrqvksa dh dherksa esa 

lkisf{kdk ifjorZu dks ekirs gSaA Hkkjr esa fofHkUu miHkksDrk ewY; lwpdkadks dk izpyu gSA tSls Fkksd 

ewY; lwpdkad o [kqnjk ewY; lwpdkadA blh izdkj thou fuokZg lwpdkad dk mn~ns”; thou ;kiu 

ds fy, U;wure vko”;d [kpZ dks fu/kkZfjr djuk gSA le; ds lkFk & lkFk oLrqvksa dh dherksa esa 

ifjorZu gksrk gSSA vxj dher Lrj c<+rk gS rks gekjh okLrfod vk; de gks tkrh gSA bldk 

miHkksDrvksa dh vkfFkZd fLFkfr ij izfrdwy izHkko iM+rk gSA  

Examples on Index Number : 
Example 1 : → Calculate the Simple Price Index using the following data : → 

Commodity  Price (Year 2001)  Price (Year 2011) 
        A    15    25 
        B    30    45 
        C    10    23 
        D    20    33 
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Remarks Solution : - Commodity  Price (Year 2001)  Price (Year 2011) 
             A    15    25 
          B    30    45 
             C    10    23 
             D    20    33 
     ΣP0 = 75   ΣP1 = 126 

1
01

0

126100 100 168
75

P
P

P


    


  

Example 2 : → Calculate the Simple Price Index using the following data : 

Commodity Price in $ (2005) Price in $ (year 2012) 
A 32 45 
B 23 40 
C 40 50 
D 15 35 
E 20 37 
F 25 41 

 
Solution : - 

Commodity Price in $ (2005) Price in $ (year 2012) 
A 32 45 
B 23 40 
C 40 50 
D 15 35 
E 20 37 
F 25 41 
 ΣP0 = 155 ΣP1 =     248 

 
1

01
0

248100 100 160
155

P
P

P


    


 

1. Simple Average Value Proportion Method : -  
1

0

1

0
01

P = 100

PΣ ×100
P

P =
N

P
P

 
  
 
 
 
 

  

Where N = Sum of all frequencies. 



32 Statistical Method 

Remarks 2. Use of Geometiric Mean in Value Proportion Method :  

01

1

0

Σ log PP  = Antilog 
N

Where P = 100P
P

 
 
 


 

3. Use of median in value Proportion Method : - 

01
1P  = Size of 

2
N  

 
 

 

Example 3 : - Calculate the Simple Price Index from the data given below using  
(a) Simple Average Value Proportion Method  
(b) Geometric Mean Value Proportion Method 
(c) Median in value Proportion Method 

 
Commodity A B C D E 
Price in 2000 20 43 40 15 23 
Price in 2005 35 67 60 37 56 

Solution :- 
(a)      

Simple Average Method 
Commodity Price in 2000 (P0) Price in 2005 (P1) Price Relatives  

1

0

100PP
P

 
  

 
  

A 20 35 175.00 
B 43 67 67100 155.81

43
    

C 40 60 60 100 150.00
40

   

D 15 37 37100 246.67
15

   

E 23 56 56 100 243.48
23

   

N = 5   
1

0

PΣ 100 970.96
P

 
  

 
 

1

0
01

P 100
P 970.96P 194.16

5N
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Remarks (b)  
Geometric Mean Value Proportion Method 

Commodity Price in 2000 
(P0) 

Price in 2005 
(P1) 

Price Relatives  

1

0

100PP
P

 
  

 
  

Log P 

A 20 35 175.00 2.243038 
B 43 67 155.81 2.192595 
C 40 60 150.00 2.176091 
D 15 37 246.67 2.392116 
E 23 56 243.48 2.386463 

N = 5    Σ(Log P) = 
11.39 

 

01
Σ log P 11.39P  = Antilog = Antilog 189.70

N 5
       
   

 

(C) 
Using the Median in Value Proportion Method 

Commodity Price in 2000 
(P0) 

Price in 2005 
(P1) 

Price Relatives  
1

0

100P
P

P
 

  
 

  

A 20 35 35 100 175.00
20

    

B 43 67 67 100 155.81
43

   

C 40 60 60 100 150.00
40

   

D 15 37 37 100 246.67
15

   

E 23 56 56 100 243.48
23

   

 

Arranging Relative Price in Descending order 
246.67, 243.48, 175.00, 155.81, 150.00 

01
N+1 5 1 6P  = Size of  th item  =  = 3rd item = 175.00

2 2 2
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Remarks Example 4 :  Calculate Price Index from the given data 
Year Commodity A Commodity B Commodity C 

2000 2 3 2 

2001 3 3 4 

2002 1 4 3 

2003 6 6 3 

 
Solution :- 

 Average Price of Commodity A = 2 3 1 6 12 3
4 4

  
    

 Average Price of Commodity B = 3 3 4 6 16 4
4 4

  
    

 Average Price of Commodity C = 2 4 3 3 12 3
4 4

  
    

Co
m 
Mo
dity 

Aver
-age 
Price 

2000 2001 2002 2003 
P0 PR P1 PR P2 PR P3 PR 

A 3 2 2 100 66
3
 

  

3 3 100 100
3
 

 

1 1 100 33.3
3
 

 

6 6 100 200
3
 

 
B 4 3 3 100 75

4
 

  

3 3 100 75
4
 

 

4 4 100 100
4
 

 

6 6 100 150
4
 

 
C 3 2 2 100 66.6

3
 

  

4 4 100 133
3
 

 

3 3 100 100
3
 

 

3 3 100 100
3
 

 
Total of 
Relative Price 

208.2 308.3 233.3 450 

Price Index 69.4 102.76 77.76 150 
 

Example 5 :-  Calculate the Laspeyres, Passche and Fisher Index for the given data : 

Commodity 2005 2011 
Price Quantity Price Quantity 

A 3 5 5 3 
B 2 3 4 5 
C 8 9 9 8 
D 5 7 7 9 
E 4 6 7 9 
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Remarks Solution :-  

Commodity P0 Q0 P1 Q1 P0Q0 P1Q0 P0Q1 P1Q1 
A 3 5 5 3 15 25 9 15 
B 2 3 4 5 6 12 10 20 
C 8 9 9 8 72 81 64 72 
D 5 7 7 9 35 49 45 63 
E 4 6 7 9 24 42 36 63 

 ΣP0Q0 
=152 
 

ΣP1Q0 
=209 
 

ΣP0Q1 
=164 
 

ΣP1Q1 
=233 
 

 

Laspeyres Index  1 0

0 0

209100 100 137.5
152

PQ
P Q

æ öΣç ÷= ´ = ´ =ç ÷Σè ø
  

Paasche Index 1 1

0 1

233100 100 142.07
164

PQ
P Q

æ öΣç ÷= ´ = ´ =ç ÷Σè ø
 

Fisher Index 1 0 1 1

0 0 0 1

209 233100 100 139.77
152 164

PQ PQ
P Q P Q

æ ö æ öΣ Σç ÷ ç ÷= ´ ´ = ´ ´ =ç ÷ç ÷Σ Σ è øè ø
 

Example 6 : - Calculate the Laspeyres, Paasche and Fisher Index using the data given 
below. Show that Fisher Index is just the geometric mean of the Laspeyers and Pasche 
Indices :  
 

Commodity 2004 2014 
Price (Rs.) Quantitiy Price (Rs.) Quantity 

Wheat 12 4 17 5 
Petrol 45 3 65 5 
Sugar 27 5 34 7 
Paper 15 2 25 3 

Computer 40 4 50 5 
 
Solution : - 
 Here  Base year (P0) = 2004 
  Current year (P1) = 2014 
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Remarks Commodity P0 Q0 P1 Q1 P0Q0 P1Q0 P0Q1 P1Q1 
Wheat 12 4 17 5 48 68 60 85 
Petrol 45 3 65 5 135 195 225 325 
Sugar 27 5 34 7 135 170 189 238 
Paper 15 2 25 3 30 50 45 75 

Computer 40 4 50 5 160 200 200 250 
 ΣP0Q0 

=508 
 

ΣP1Q0 
=683 
 

ΣP0Q1 
=719 
 

ΣP1Q1 
=973 
 

 

Laspeyres Index  1 0

0 0

683100 100 134.45
508

PQ
P Q

æ öΣç ÷= ´ = ´ =ç ÷Σè ø
  

Paasche Index 1 1

0 1

973100 100 135.33
719

PQ
P Q

æ öΣç ÷= ´ = ´ =ç ÷Σè ø
 

Fisher Index 

                          

 

1 0 1 1

0 0 0 1

100

683 973 100
508 719

1.3445 1.3533 100 1.8195 100

1.3489 100 134.89

PQ PQ
P Q P Q

  
      
 

    
 

    

  

 

Geometric Mean of Laspeyres and Passche Indices 
134.45 135.33 134.89     

Hence Proved. 
 
izxfr dh tkap 

1- loZizFke lwpdkadksa dh jpuk fdlds }kjk dh xbZ \ 
2- lS)kfUrd :i ls lwpdkadksa dh jpuk esa loksZŸke ek/; dkSu&lk gS \ 
3- dkyksRØe.k ijh{k.k dh lUrqf’V fdl lw= dh lgk;rk ls gksrh gS \ 
4- ySfLi;j dk lwpdkad fdl ij vk/kkfjr gksrk gS \ 
5- vkn”kZ lwpdkad fdldks ekuk tkrk gS \ 

mŸkj %  
1- dkyhZ ¼bVyh fuoklh½ 
2- xq.kksrj ek/; 
3- 01 10P  × P  = 1  
4- vk/kkj o’kZ dh ek=k ij 
5- fQ”kj lwpdkad 

 



 

Unit – IV 
TIME SERIES ANALYSIS 

 
bdkbZ ds mn~ns”; % 

 dky & Js.kh ds fo’k; esa tkudkjh iznku djuk 

 dky & Js.kh ds egŸo dh foosPkuk djuk 

 dky & Js.kh ds vFkZ”kkL= esa mi;ksx dh foospuk djuk 
<k¡pk % 

 dky & Js.kh (Time Series) 
 fu;fer izpyu (Secular Trend) 
 pØh; mrkj & p<+ko (Cyclical Trend) 
 ekSleh; izpyu (Seasonal Trend) 
 vfu;fer izokg (Irreglar Variations) 
 gLr eqDr fof/k (Free Hand Method) 
 xfreku ek/; fof/k (Moving Average) 

Hkwfedk %& 

 dky & Js.kh ls rkRi;Z ,slh Js.kh ls gS ftlesa ,d pj dky gksrk gSA ;fn ge vkuqØfed 
dky vof/k esa fdlh pj ds dkykuqØfed :i ls ekuksa dks bDV~Bk djsa] rks ;g dky Js.kh 
dgyk,xhA ,slh Js.kh dk fo”ys’k.k ^dky & Js.kh fo”ys’k.k^ dgykrk gSA  

le; Js.kh fo”ys’k.k (Time Series Analysis) %  

 le; Js.kh ls vfHkizk; vkfFkZd pjksa ds le; ds lanHkZ esa izdV djuk gSA mnkgj.k ds fy, 
;fn ge fiNys nl o’kksZa dh jk’Vªh; vk; dks okf’kZd :i ls n”kkZrs gSa vFkok ,d daiuh viuh fcØh 
dks ekfld :i ls n”kkZrh gS rks ;g le; Js.kh dgyk,xkA la{ksi esa vkfFkZd pjksa dh okf’kZd] 
f=ekfld ekfld] lkIrkfgd vFkok nSfud le;kfof/k ds vuqlkj n”kkZ;k tk ldrk gSA vc iz”u 
mBrk gS fd D;k ge le; Js.kh ds vk/kkj ij vkfFkZd pjksa dh Hkfo’;ok.kh djus esa l{ke gS vFkok 
ugha \ ;fn ge le;of/k o vkfFkZd pj tSls vk;] miHkksx] fuos”k] dher] C;kt nj vkfn esa dqN 
laca/k LFkkfir dj lds rks fo”ys’k.k dh n`f’V ls ;g vR;Ur mi;ksxh gksxkA ijUrq le; o vkfFkZd 
pj esa laca/k dk irk yxkus ds fy, fofHkuu le; Jsf.k;ksa dk oxhZdj.k vko”;d gSA fuos”k fofHkUu 
le; Jsf.k;ksa ds ekius ds fy, fofHkUu fof/k;k¡ iz;ksx esa ykbZ tkrh gSA 

le; Jsf.k;ksa dk oxhZdj.k %&  

 le; Jsf.k;ksa dk fo”ys’k.k fuEu izdkj ls fd;k tk ldrk gS %  

1- fu;fer izpyu (Secular Trend) 

2- pØh; mrkj p<+ko (Cyclical Variations) 

3- ekSleh; izpyu (Seasonal Trend) 

Remarks 
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Remarks 4- vfu;fer izokg (Irregular Variations) 

mijksDr of.kZr pjksa ds izdkj dh Jsf.k;ksa dh O;k[;k bl izdkj dh tk ldrh gS % 

1- fu;fer izpyu %&  

lS)kfUrd :i ls fu;fer izpyuksa dk lS)kfUrd :i ls cgqr vf/kd egŸo gSA 
lkekU;r% vFkZ”kkL= esa fofHkUu pjksa dks le; ds lanHkZ esa ;k rks ?kVukRed ;k _.kkRed 
:i ls laEcfU/kr n”kkZ;k tkrk gSA mnkgj.k ds fy, tula[;k dks c<+rs izpyu esa n”kkZukA 
fu;fer izpyuksa ds nks izdkj gS %& ,d jSf[k; o nwljs xSj jSf[k; laca/kA jSf[k; js[kk ds :i 
esa n”kkZrs gSaA blds foijhr xSj jSf[k; izpyu lh/kh js[kk u gksdj od` ds :i esa ns[ks tk 
ldrs gSa] tSlk fd fp= la[;k ¼1½ o ¼2½ esa n”kkZ;k x;k gSA  

 

 

 

 

fp= 1 % jSf[k; laca/k    fp= 2 % xSj jSf[k; laca/k 

2- pØh; izokg %&  

pØh; izokgksa ls vfHkizk;% mu nh?kZdkyhu le; Jsf.k;ksa ls gS tks vkfFkZd fØ;kvksa 
ds mrkj & p<+ko ds dkj.k mRiUUk gksrk gSA tSls vFkZO;oLFkkvksa esa O;kikj pØksa dk mRiUu 
gksukA  ,d O;kikj pØh; le; Js.kh dks js[kkfp= ¼3½ esa n”kkZ;k x;k gSA  

 

 

 

 

3- ekSleh; izokg %&   

ekSleh; izokg ls vfHkizk; ekSle ds vuqlkj vkfFkZd pj esa gksus okyh o`f) ;k deh 
ls gS tSls xfeZ;ksa ds ekSle esa “khr is;tyh dh o lfnZ;ksa esa Åuh diM+ksa dh ekax dk c<+ 
tkukA blh izdkj Qly pØh; ds QyLo:i ,dy fo”ks’k mRiknu dk le; ds lkFk laca/k 
gksukA vr% fo”ks’k :i ls d`f’k vk/kkfjr vU; {ks=ksa esa ekSleh; izof/k dk fo|eku gksuk 
LokHkkfod izfØ;k gSA  

4- vfu;fer mrkj p<+ko %&  

vfu;fer mrkj p<+ko ls vfHkIkzk; vFkZO;oLFkk esa gkssus okys vkdfLed ls vfHkizk; 
vFkZO;oLFkk esa gksus okys vkdfLed o vfu;fer ifjorZuksa ls gSA mu mrkj & p<+koksa dh 
Hkfo’;ok.kh djuk cgqr eqf”dy gSA vr% fo”ys’k.k dh n`f’V ls vfu;fer mrkj p<koksa dk 
egŸo de gSA  

izpyuksa dks ekius dh fof/k;ka %& 

ge fofHkUu fof/k;ksa }kjk izpyuksa dks eki ldrs gSa rkfd ge izokgksa ds ckjs esa 
Hkfo’;ok.kh dj ldsA bls ekius dh eq[; fof/k;ka fuEufyf[kr gS %&  

 fp= 3 % pØh; izokg 
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Remarks (i) v)Z ek/; fof/k (Semi Average Method)  

(ii) pyu ek/; (Moving Average) 

(iii) LorU= gLr fof/k (Free Hand Method) 

(iv) U;wure oxZ fof/k (Least Sqaure Method) 

(i) v)Z ek/; fof/k (Semi Average Method) : - bl fof/k ds vurxZr iwjh dky Js.kh ds nks 
Hkkxksa esa ckaVk tk gS rFkk izR;sd Js.kh ds fy, vyx ls ek/;eku Kkr fd, tkrs gSa rFkk nksuksa 
ek/;ekuksa dks xzkQ ij fn[kk;k tkrkk gSA  

(ii) pyu ek/; (Moving Average)  %& pyu ek/; ls vfHkizk; dky Js.kh ds pyu ek/; vFkkZr~ 
xfreku ek/l ls gSA vFkkZr~ Js.kh ds eku vkMZj ds vuqlkj cnyrs jgs gSaA mnkgj.k ds fy, 
;fn ge 3 vkMZj dk pyu ek/; ysrs gSa rks igys rhu ekuksa dk lkekUrj ek/; fudkyk tkrk 
gSA mlds ckn igyk eku NksM+dj vxys rhu ekuksa dk lkekUrj ek/; fudkyk tkrk gSA bl 
rjg ;g izfØ;k dky Js.kh ds vUr rd nksgjkbZ tkrh gSA  

(iii) LorU= gLr fof/k (Free Hand Method) %& bl fof/k ds vUrxZr dky Js.kh ds lHkh ekuksa 
dks xzkQ ij n”kkZ;k tkrk gS rFkk viuh fouZe ds vk/kkj ij ,d jS[kh; oØ cuk;k tkrk gSA 
;g jS[kh; oØ bl izdkj cuk;k tkrk gS fd xzkQ ij n”kkZ;Z x, lHkh fcUnq bl oØ ds vkl 
& ikl gksA bl fof/k dk izeq[k nks’k ;g gS fd vuqla/kku drkZ dk foosd vxj xyr gksrk rks 
gesa dky Js.kh dks lgh :i ls ekius esa dfBukbZ mRiUu gks ldrh gSA  

(iv) U;wure oxZ fof/k (Least Sqaure Method) :- bl fof/k ds vUrxZr vkfJr pj dks le; pj 
ds ,d Qyx ds :i esa izLrqr fd;k tkrk gS rFkk vkfJr pj dk vkdyu eku fudkyk 
tkrk gSA  
U;wure oxZ fof/k esa X rFkk T (Time) pjksa ds okLrfod ekuksa ds vk/kkj ij Y dk tksfd T 
pj ij vkfJr gS] vkdyu eku (Estimated Value) Kkr fd;k tkrk gSA bl fof/k vuqlkj %  

Y = a + b T  (i) 
D;ksafd MkVk dsoy X o T pjksa esa fn;k x;k gSA gesa U;wure oxZ fof/k dk bLrseky djrs 
gq,]  a rFkk b dk eku Kkr djuk gS tks bl izdkj gS %  

  ˆˆ ˆ  T (ii)Y a b    

;gka Ŷ Y  pj dk vkadyu 

â  o b̂ rFkk T pj ds okLrfod ekuksa ij vk/kkfjr gSA U;wure oxZ fof/k â  o b̂  ds eku 
bl izdkj Kkr djrh gS fd Y ds okLrfod eku Y rFkk vkadfyr eku Ŷ  ds fopyu ds 
oxksZa dk ;ksx de ls de gksuk pkfg,A vFkkZr~  

 ˆ
i i ie Y Y   

Taking square and sum both side we get 

 2 2
i ˆ(Y )i ie y      

2 2
i

ˆˆ      (y  ) ( )           (using ii)    ior e a b T iii  
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Remarks vc ge 2
ie  dks ge (Minimise) djsaxsA vFkkZr~ â  o b̂ ds mu ekuksa dks Kkr djs ftlesa fd 

2
ie U;wure gksA blfy, bls U;wure oxZ fof/k dgk tkrk gSA  

fdlh Hkh Qyu dks U;wure eku Kkr djus ds fy, mldk First Derivative fudkyrs gSa rFkk mls 
zero ds cjkcj j[krs gSaA vr% 2

ie Qyu dk â  o b̂  }kjk First Derivative fudkydj zero ds 
cjkcj j[kk tk,xk vFkkZr~  

 2 2
ˆ

( )
ˆˆˆ a = Y  b T

N TY T Yb
N T T

and

   


  



  

dky Js.kh ds mnkgj.k %& 

Example 1 : - The following data on Production is Given : 

Year : 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Production: 10 12 16 15 18 19 22 28 34 30 

 
Calculate by the Semi Average method and draw a Trend line on the basis of semi 
averages. 
Solution : -  Total ten year data is divided in to two parts of five years each and then 

average for each of the period is caluclated using average formula : 

Year Produciton  Semitotal  Semi Average 

2001  10 

2002  12 

2003  16   71   14.2 

2004  15 

2005  18 

2006  19 

2007  22   133   26.6 

2008  28 

2009  34 

2010  30 
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Remarks Trend Line Using the Semi – Average Method 
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Example 2 : - The following Data is given for the cost of a company. Calculate the moving 
average of order 3 

Year : 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Cost 
 (Rs. 000) 

6 7 7 10 8 9 10 8 12 12 14 

 
Solution : - 
 

Year Cost Seletion of Years Three Years 
Moving Total 

Moving Average 
of order 3  

2001 6    
2002 7 6+7+7 20 6.67 
2003 7 7+7+10 24 8.00 
2004 10 7+10+8 25 8.33 
2005 8 10+8+9 27 9.00 
2006 9 8+9+10 27 9.00 
2007 10 9+10+8 27 9.00 
2008 8 10+8+12 30 10.00 
2009 12 8+12+12 32 10.67 
2010 12 12+12+14 36 12.67 
2011 14    

 
Example 3 : - The following data is given for the demand of a firm. Fit a trend line using the 

Method of Least Square Method 

Year 1 2 3 4 5 6 7 
Cost 6 8 10 13 15 19 20 
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Remarks Solution :- 

Year (Ti) Cost(Yi) TiYi Ti
2 

1 6 6 1 
2 8 16 4 
3 10 30 9 
4 13 52 16 
5 15 75 25 
6 19 114 36 
7 20 140 49 
ΣTi = 28 ΣYi = 91 ΣTi Yi= 433 ΣTi

2
 = 140 

  

2 2

2

ˆ
( )

7 433 28 91 483ˆ 2.4642
1967 140 (28)

ˆˆ  
91 28Now Y 13 and T 4
7 7
ˆˆ  = Y  T 13 4 (2.4642) 3.14

i i i i

i

i

N TY T Y
b

N T T

b

a Y b T
T

N
a b

   


  
  

  
 

 


    

     

   

So the trend line is  

ˆ 3.14 2.46. TY     

izxfr dh tkap %& 

1- ekSleh fopj.kksa dks mRiUu djus okys lcls egŸoiw.kZ dkjd dkSu ls gksrs gSaa \ 

2- ekSleh fopj.kksa dks ekius dh lcls O;kid :i ls iz;qDr gksus okyh fof/k dkSu & lh gS \ 

3- vfu;fer fopj.k izk;% fdl izdkj ds gksrs gSa \ 

mŸkj %& 

1- ekSle vkSj lkekftd fjfr & fjokt 

2- xfreku ek/; vuqikr fof/k 

3- vkof/kd ,oa vfu;fer  

 



 

Unit – V 

PROBABILITY 
 

Contents :  

1- bdkbZ ds mn~ns”; 

2- <k¡pk 

3- vk/kkjHkwr /kkj.kk;sa (Some Basic Concepts) 

4- izkf;drk dk vFkZ o ifjHkk’kk 

5- izkf;drk ds ewy fu;e (Theorems of Probability) 

6- (Examples on Probability) 

 

Unit – V 
izkf;drk (Probability) 

bdkbZ ds mn~ns”; %& 

 izkf;drk ds /kkj.kk dh tkudkjh iznku djukA 

 izkf;drk dh mi;ksfxrk tkap djukA 

 izkf;drk ds ewy fu;eksa dh tkudkjh iznku djukA 

 l”krZ izkf;drk dh x.kuk djukA 

<k¡pk %& 

 izkf;drk (Probability) dh /kkj.kk (concept) 

 izkf;drk ds ewy fu;e  (Basic Rules of Probability) 

 l”krZ izkf;drk (Conditional Probability) 

 cst fl)kUr (Bayes’s Theorem) 

izkf;drk (Probability) ls vfHkizk; fdlh ?kVuk ds ?kVus dh laHkkouk ls gSA tSls ;g 
dguk fd “kk;n vkt o’kkZ gks] mlds vkt ;gka vkus dh lEHkkouk gS bR;kfnA bu okD;ksa ls ;g 
Li’V gS fd ?kVuk dk ?kfVr gksuk iw.kZ :i ls fuf”pr ugha gSA ,slh ?kVukvksa dks rdZiw.kZ <ax ls 
mYys[k djuk gh Probability Theory gSA ;fn vfUkf”pr ?kVukvksa dk ?kfVr gksus dks vadks esa O;Dr 
fd;k tk, rks] mls Probability dgk tk,xkA mnkgj.k ds rkSj ij vxj dksbZ O;fDRk fdlh ,d 
Dice dks mNkyrk gS vkSj ns[krk gS fd dksbZ ,d uEcj ekuk 4 ds vkus dh D;k lEHkkouk gSA bl 
lEHkkouk ds ?kfVr gksus dks ge vadks }kjk Kkr djrs gSaA ;g lEHkkouk gesa izfr”kr ds :i esa izkIr 

Remarks 
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Remarks gksrh gS tks 0 vkSj 1 ds e/; gksxhA bls gh fdlh ?kVuk ds ?kfVr gksus dh Probability ds rkSj ij 
Kkr fd;k tk,xkA 

izkf;drk (Probability) dHkh _.kkRed (Negative) ugha gksrhA ;fn izkf;drk dk ewY; 0 
;k blds vklikl vkrk gS rks ?kVuk ds ?kVus dh lEHkkouk uk ds cjkcj gksrh gSA blds foifjr 
vxj izkf;drk dk ewY; 1 ;k blds NksVk rFkk vklikl gksrk gS rks ?kVuk ds ?kfVr gksus dh 
lEHkkouk T;knk gksrh gSA  

dqN vk/kkjHkwr /kkj.kk;sa (Some Basic Concepts) 

Probability dks Mathematically ifjHkkf’kr djus ls igys dqN fuEufyf[kr /kkj.kkvksa dk Kku gksuk 
vfr vko”;d gSA ;s bl izdkj ls gS %&  

¼1½ ijh{k.k (An Experiment) %& tc fdlh lkaf[;dh dh tkudkjh ds fy, ge dksbZ iz;ksx 
(Trial) djrs gSa rks mls ijh{k.k (Experiment) dgrs gSaA mnkgj.k ds fy, tc ge fdlh flDds 
(Coin) dks mNkyrs gSa rks Head ;k Tail esa ls dksbZ ,d vk ldrk gSA ;gk¡ flDds dks ,d ckj 
mNkyuk ,d ijh{k.k (An Experiment) gSA  

¼2½ ?kVuk (Event) %& fdlh ijh{k.k ds ifj.kkeksa dks ?kVuk,a dgrs gSaA (The outcomes of an 
experiment are called Events) A mnkgj.k ds rkSj ij tc ge fdlh flDds dks mNkyrs gS rks nks 
outcomes gks ldrh gSa ;k rks Head vk,xk ;k fQj TailA blfy, nks ?kVuk,a (Events) gksxhsaA  

¼3½ lEiw.kZ ?kVuk,a (Exhaustive Events) %& ;fn fdlh iz;ksx ds lHkh lEHko ifj.kkeksa dks lwfpc) 
fd;k tk, rks] mls lEiw.kZ ?kVuk,a dgk tk,xkA (The Total number of all Possible outcomes of 
a trial/Experiment are called Exhaustive Events) mnkgj.k ds rkSj ij ,d Die ¼iklk½ dks ,d 
ckj mNkyus ij dqN 6 lEiw.kZ ?kVuk,a gksxh vkSj nks iklksa (Deice) dks ,d lkFk ,d ckj mNkyus 
ij 6 ൈ 6 = 36 dqy lEiw.kZ ?kVuk,a gksxhA  

¼4½ leku :i ls ?kfVr ?kVuk,a (Equally likely Events) %& tc fdlh ?kVuk (Event) ds ?kVus 
dh lEHkkouk nwljh ?kVukvksa ds ?kVus dh lEHkkouk ds cjkcj gks rks mUgs leku :i ls ?kfVr 
?kVuk,a dgk tk,xkA (Any two events are said to be equally likely if the chances of happening 
of one is same as the chances of happening of other). mnkgj.k ds rkSj ij vxj fdlh flDds dks 
,d ckj mNkyrs gSa rks Head ;k Tail vkus dh same lEHkouk gSA These two events are called 
Equally likely.  

¼5½ ijLij viothZ ?kVuk,a (Mutually Exclusive Events) %& tc dksbZ nks ?kVuk,a (events) ,d 
lkFk ?kfVr ugha gks ldrs rks mUgs ijLij viothZ ?kVuk,a dgk tkrk gSA tSls fdlh flDds dks ,d 
ckj mNkyus ij Head ;k Tail esa ls dksbZ ,d gh vk,xkA nksuksa ,d lkFk ugha vk ldrsA  

¼6½ iwjd ?kVuk,a (Complementary Events) %& ;fn nks ?kVuk,a vkil esa ijLij viothZ 
(Mutually Exclusive) vkSj lEiw.kZ (Exhaustive) gS rks bu ?kVukvksa dks ,d nwljs dh iwjd ?kVuk,a 
dgk tk,xkA mnkgj.k ds rkSj ij tc ,d ikls (Dice) dks mNkyk tkrk gS rks even numbers (2, 
4, 6)  rFkk odd numbers (3, 5, 1) dk ?kfVr gksuk iwjd ?kVuk,a dgykrk gSA  
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Remarks ¼7½ ljy ,oa la;qDRk ?kVuk,a (Simple and Compound Events) %& tc ,d le; esa ,d gh 
?kVuk ds ?kfVr gksus dh lEHkkouk Kkr dh tkrh gS] rks og ljy ?kVuk dgykrh gSA ;fn ge nks 
;k nks ls vf/kd ?kVukvksa ds lkFk ?kfVr gksus dh lEHkkouk fudkyuk pkgs ;k ;fn ge pkgs fd nks 
;k vf/kd ?kVuk,a ,d lkFk ?kfVr gks] rks mUgsa la;qDr ?kVuk,a dgk tkrk gSA mnkgj.k ds rkSj ij 
;fn ,d FkSys esa 10 dkyh vkSj 10 lQsn xsan gks rks ;fn ge fdlh ,d dkyh ;k ,d lQsn xsan 
fudkyus dh Probability Kkr djrs gSa rks og ljy ?kVuk gksxhA vxj ge nks flDds ,d lkFk 
mNkyrs gSa vkSj nksuksa ij Head vkus dh Probability fudkyrs gSa rks og la;qDr (Compound) 
?kVuk gksxhA  

¼8½ Lora= ?kVuk (Independent Events) %& tc ,d ?kVuk (event) dk ?kfVr gksuk nwljs ds 
?kfVr gksus ij dksbZ izHkko uk Mkys rks ;s nksuksa ?kVuk,a LorU= (Independent) dgykrh gSaA  

mnkgj.k %& tSls ge ,d ckj Dice mNkyrs gSa rks bl ij vk;s ifj.kke ij nwljh ckj blh Dice 
dks mNkyus ij vk;s ifj.kke dk dkbZ izHkko ugha iM+rkA bls Independent event dgk tkrk gSA  

¼9½ vkfJr ?kVuk,a (Dependent Events) %& tc ,d ?kVuk ds ?kfVr gksuk dk izHkko nwljh ?kVuk 
ij iMs+ rks ;s vkfJr ?kVuk,a dgykrh gSA mnkgj.k ds rkSj ij vxj fdlh ,d cSx esa 5 dkyh vkSj 
5 uhyh xsan gks rks ,d ckj esa ,d dkyh xsan fudkyus dk izHkko nwljh ckj esa ,d uhyh xsan 
fudkyus ij iM+rk gS ;fn gj ckj esa fudkyh xbZ xsan okilh FkSys esa uk j[kh tk,A   

izkcfcfyfV ;k izkf;drk dh ifjHkk’kk  %&  

Probability dh dksbZ ,d loZekU; ifjHkk’kk ugha gSA ifjHkk’kk dh rhu eq[; /kkj.kk,a izpfyr gS tks 
fuEu izdkj gS %  

1- ijEijkoknh /kkj.kk (Classical Approach)  

2- lkisf{kd vko`fr dh /kkj.kk (Relative Frequency Approach) 

3- Hkkxor /kkj.kk (Subjective Approach) 

1- ijEijkoknh /kkj.kk %& Probability  dh ;g lcls iqjkuh o ljy ifjHkk’kk gSA ;g ifjHkk’kk bl 
ekU;rk ij vk/kkfjr gS fd fdlh iz;ksx (Experiment) }kjk izkIr leLr ifj.kke (outcomes or 
results) le&lEHkkoh :i ls ?kfVr gksus okys gSaA ykIysl ds vuqlkj] “Probability is the ratio 
of the favourable cases to the total number of equally likely cases” ) 

2- lkisf{kd vko`fr dh /kkj.kk %& (Relative frequency Definition) bl ij vk/kkfjr probability 
dh ifjHkk’kk rdZ ij ugha cfYd Hkwrdkfyu vuqHko o ijh{k.kksa ij vk/kkfjr gSA dSu vkSj dhfiaax 
(Kenny and Keeping) ds vuqlkj] “If an event has occurred r times in a series of n 

independent trails all are made under the identical conditions, the ratio r
n

 is called the 

relative frequency of success. The limit of r
n

as n approaches to infinity is the probability 

of the occurrence of the event.” 
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Remarks lw=kuqlkj  

  ( )



n

rP A Lim
n
  (Provided the limit exists) 

    

mnkgj.k ds fy, ;fn ge ,d flDds dks 100 ckj mNkys vkSj 55 ckj Head vk;s] rks Head (H) 

dh lkis{k vko`rh (Relative frequency) 55 0.55
100

  gksxhA vxj iz;ksxksa dh la[;k vuUr 

(infinity) gks rks ;g ratio Probability ds cjkcj gks tk,xhA  

3- Hkkxor n`f’Vdks.k (Subjective Approach) :-  bl Approach ds vuqlkj fdlh ?kVuk dh 
Probability dk eki ,d O;fDr ds }kjk mlds ikl miyC/k vkadM+ksa ds vk/kkj ij fd;k tkrk 
gSA vr,o Probability ,d O;fDr ds fo”okl dks O;Dr djrh gS] tks og ?kVuk ds ckjs esa 
O;Dr djrk gSA ijUrq ;gk¡ eq[; leL;k ;g gS fd fofHkUu O;fDr;ksa ds fo”okl dh ek=k 
fofHkUu gksrh gS tcfd miyC/k vkadMs+ leku jgsA 

Probability ds ewy fu;e (Theorems of Probability)  

izkscfcfyVh dh eq[; rhu Theorems gS %&  

1- vMh”ku F;ksje (Addition Theorem) 

2- xq.kk F;ksje (Multiplication Theorem) 

3- cs;t F;ksje (Baye’s Theorem) 

1- vMh”ku F;ksje %& Addition Theorem dk v/;;u nks “kh’kZdksa ds vUrxZr fd;k tkrk gS % 

(a) Addition Theorem for Mutually Exclusive Events 

Mutually Exclusive Events ds dsl esa ;fn A vkSj B nks mutually exclusive events gksa] 
rks nksuksa esa ls fdlh ,d ?kVuk ds ?kVus dh Probability nksuksa ?kVukvksa A rFkk B dh vyx & 
vyx Probability ds ;ksx ds cjkcj gksxhA   

P (A or B) = P (A) + P (B) 

Generalisation: This theorem cab be extended upto a number of times i.e. If A, B, C, 
................... are the events then  

P (A or B or C or ..........) = P(A) + P(B) + P(C) + .................. 

or P(A+B+C+.........)  = P(A) + P(B) + P(C) + .................. 

Example (1) :-  A card is drawn from a pack of 52 cards. What is the probability of getting 
either a King or queen ?  

Solution : - There are 4 Kings and 4 queens in a Pack of 52 cards.  
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Remarks The Probability of drawing a King Card is P(A) = 4
52

 and the probability of drawing a queen 

card is P(B) = 4
52

 

Since both the events are mutually exclusive, the Probability that the card drawn either a 
King or queen is : - 

P (A or B) = P (A + B) = P (A) + P(B)    

= 4 4 8 2
52 52 52 13

     

2. Addition Theorem for Non Mutually Exclusive Events 

 la”kksf/kr vMh”ku F;ksje (Modified Addition theorem) ds vuqlkj ^^ ;fn A vkSj B nks 
ijLij viothZ ?kVuk,a u gksa rks muesa A ;k B ;k nksuksa (Either A or B or both)  ds ?kVus dh 
Probability A ds ?kVus dh Probability tek B ds ?kVus dh Probability ds ?kVk nksuksa ds ,d 
lkFk ?kVus (Happens) dh Probability ds cjkcj gksrh gSA^^ 

mDrkuqlkj % P(A or B or both) = P(A) + P(B) – P (A and B) 

or  P (A or B) = P (A) + P (B) – P(A.B) 

Generalisation : - If A, B and C are any three event then P (Either A or B or C ) = P(A) + 
P(B)+P(C) – P(AB) –P(AC) –P(BC) + P(ABC) 

Example 2 :-   A bag contains 30 balls numbered from 1 to 30. One ball is drawn at 
random. Find the probability that the number of ball is multiple of 5 or 6. 

Solution : - The Probability of the ball being Multiple of 5 is i.e. (5, 10, 15, 20, 25, 30) 

  P (A) = 6
30

 

The Probability of the ball being Multiple of 6 is i.e. (6, 12, 18, 24, 30) is P (B) = 5
30

 

Since 30 is a multiple of 5 as well as 6, therefore the events are not mutually exclusive.  

P (A and B) = 1
30

 (Common Multiple 30)  

So, the Probability of getting a ball being Multiple of 5 or 6 is  

 P(A or B) = P(A) + P(B) – P (AB) 

   6 5 1 10 1
30 30 30 30 3
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Remarks 3. Multiplication Theorem : - 

 ;fn A vkSj B nks LorU= (Independent) ?kVuk,a gS rks bu nksuks A vkSj B ?kVukvksa ds ,d 
lkFk ?kVus dh Probability nksuksa ?kVukvksa dh vyx & vyx ?kVus dh O;fDRkxr Probability dh 
xq.kk ds cjkcj gksrh gSA  

 P (AB) = P (A) ൈ P (B) 

Generalisation :- If A, B and C are three independent events then  

 P (ABC) = P(A) ൈ P (B) ൈ P (C) 

Example 3 :- A coin is tossed 3 times. What is the Probability of getting all the 3 heads ?  

Solution :-  Probability of head in first toss P(A) =  1
2

 

  Probability of head on the second toss P(B) =  1
2

 

  Probability of head on third toss P(C) =  1
2

 

Since the event of getting head in each toss is independent  

So P(ABC) = P(A) ൈ P (B) ൈ P (C) = 1 1 1 1
2 2 2 8
    

l”krZ izkf;drk (Conditional Probability) 

;fn A vkSj B nks vkfJr (Dependent) ?kVuk,a gSa rks] B ds ?kVus dh Conditional Probability is 
given by 

  P (B/A) = ( )
( )

P AB
P A

, Provided P(A) > 0 

blh izdkj  P (A/B) = ( )
(B)

P AB
P

 ; Provided P(B) > 0 

Example 4 : - A bag contains 10 white and 5 black balls. Two balls are drawn at random one 
after the other without replacement. Find the Probability that both balls drawn are black. 

Solution :-  The Probability of drawing a black ball in the first attempt is : 

   5 5 
10 5 15

P A  


  

The Probability of drawing the second black ball given that the first drawn is black and not 

replaced is   4 4/  
10 4 14

P B A  


 

Since, the events are dependent, so the probability that both balls drawn are black is :  
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Remarks  P(AB)  = P(A). P(B/A) 

  5 4 2
15 14 21

     

3- cs;t Theorem : - (Bayes’s Theorem) : - 

bl Theorem dks Inverse Probability Theorem Hkh dgk tkrk gSA In this theorem the priori 
probabilities are revised in the light of new sample information and posteriori probabilities 
are obtained.  

 mnkgj.k ds rkSj ij ;fn fdlh FkSys esa 6 dkyh vkSj 4 lQsn xsans gS rFkk nwljs FkSys esa 4 
dkyh vkSj 6 lQsn xsans gSaA vc fdlh ,d FkSys esa ls ,d xsan fudkyh tk;s vkSj eku yks fd og 
dkyh gks vkSj vc ;g Kkr djuk gS fd xsan igys FkSys esa ls fudkyh xbZ gS ;k nwljs ls] rks bldh  
Probability Bayes’s Theorem ds vuqlkj fudkyh tk,xhA  

Statement of Bayes’s Theorem : - 

 ;fn A1 and A2 nks  Mutually Exclusive and exhaustive events gksa vkSj B ,slh ?kVuk gS 
tks A1 and A2 nksuksa esa ls ?kfVr gS ldrh gS] rks ?kVuk B ds ?kV tkus ij ?kVuk A1 ,oa A2 
?kfVr gksus dh Probability fuEu <ax ls Kkr dh tk ldrh gS %  

1 1
1

1 1 2 2

2 2
2

1 1 2 2

( ).    P(B/A )( / )
( ).    P(B/A ) ( ).    P(B/A )

Similarly
( ).    P(B/A )( / )

( ).    P(B/A ) ( ).    P(B/A )

P AP A B
P A P A

P AP A B
P A P A







  

Example : -  A company has two plants to manufacture scooters. Plant I manufactures 70% 
of the scooters and plants II manufacture 30%. At plant I, 80% scooters are rated standard 
quality and at plant II, 90% of the scooters are rated standard quality. A scooter is picked up 
at random and it found to be standard quality. What is the chance that it comes from plant I ?  

Solution : - Let A1 and A2 be the events that scooter is manufactured by plant I and II 
respectively. Let B be the event that the scooter is of standard quality.  

 

1

2

1

2

70( ) 70%
100
30( ) 30%

100
80(B/ ) 80%

100
90(B/ ) 90%

100

P A

P A

P A

P A

 

 

 

 

  

Now : 
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Remarks Events Prior Probability Conditional Probability Joint Probability 
A1  1

70 
100

P A     1
80/  

100
P B A   70 80

100 100
   

A2  2
30 

100
P A    2

90/  
100

P B A   30 90
100 100

  

 

We are to find P(A1/B) i.e. the Probability of the standard quality scooter was produced by 
Plant I. 
So by Bayes theorem. 

1
Joint Probability of the Ist Plant( / )

Sum of Joint Probability of Both Plants
70 80

100 100
70 80 30 90 56

100 100 100 100 83

P A B =

= ´

= ´ + ´ =

  

Use of combinations in the Probability :- 
If there are total n cases, then to select r cases at random from these then total number of 

possible ways are  !
( ) ! r !rc

nn
n r

=
-

   

Here n ! = n factorial 
  = n × (n- 1) (n - 2) (n- 3) ...................... 4 ൈ 3ൈ2ൈ1 
 If n = 5 
then n ! = 5! = 5ൈ4 ൈ 3ൈ2ൈ1 = 120 
Example : A bag contain 4 black, 5 White and 3 red balls, what is the Probability of getting 
3 black balls ? 
Solution :- The total number of balls = 4 + 5+ 3 = 12 

As we know Probability = Favourable cases
Total no. of cases

  

Total number of cases i.e. any three balls can be drawn out of the total 12 balls = 
3

12C  

3

12 ! 12 11 10 9!12 220.
9 !  3! 9 ! 6

  
  

 C   

Fovourable cases= no. of three balls can be drawn out of the total four black balls. 

   = 
3

4 ! 4 3!4 4
1 !  3! 1 ! 3 !


  

 C  
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Remarks So, Probability of getting three black balls = 4 1
220 55

   

Some More Examples on Probability : 

Example 1. Two dice are tossed. Find the Probability that the sum of dots on the faces that 
turn up is  

 (i) 8, (ii) 7, (iii) 11. 

There are total 6ൈ 6 =36 likely cases of throwing of two dice.  

(i) Number of total possible outcomes = 36. 

 Number of outcomes fovourable to 8 are (6,2), (5,3), (4,4), (3,5) and (2,6) 

 i.e. the number of outcomes favourable to 8 are five  

 ∴ Probability that sum of dots is 8 = P 

 = 5  
36

P Ans   

(ii)  The number of outcomes favourable to 7 are (6,1), (5,2), (4,3), (3,4), (2,5), (1,6) 

 i.e. the number of favourable outcomes = 6 

 ∴ 6 1 =
36 6

P   

(iii) The number of favourable outcomes to 11 are (6,5), (5,6) 

 ∴ the number of favourbale cases = 2 

 Probability = 2 1 =
36 18

 

Example : A card is drawn at random from a pack of cards. Find the probability that the 
drawn card is either a club or an ace of diamond. 

Solution :- The Probability of drawing a card of club 13( )
52

P A    

The Probability of drawing on ace of diamond 1(B)
52

P   

Since the events are mutually exclusive, the probability of the drawn card being a club or an 
ace of diamond is P (A or B).  

P(A or B)  = P(A) + P(B) 

  = 13 1 14 7
52 52 52 26
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Remarks Example : 

 A bag contains 30 balls numbered from 1 to 30. One ball is drawn at random. Find 
the probability that the number of ball its multiple of 5 or 6. 

Solution :- The Probability of the ball being multiple of 5 is (5, 10, 15, 20, 25, 30) 

  P(A) = 6
30

. 

The Probability of the ball being multiple of 6 is (6, 12, 18, 24, 30) 

  P(B) = 5
30

. 

Since, 30 is a multiple of 5 as well as 6, therefore the events are not mutually exclusive.  

P (A and B) = 1
30

 

P (A or B)  = P(A) + P(B) – P(AB) 

  6 5 1 10 1
30 30 30 30 3

       

Example : - A bag containing 5 white and 3 black balls. Two balls are drawn at random one 
after another with replacement. Find the Probability that both the balls drawn are black. 

Solution :- Probability of drawing black ball in the first draw P(A) = 3
8

  

Probability of drawing black ball in the second draw P(B) = 3
8

. 

Since, the events are independent, the Probability that both the balls are black  

∴ P (2 black)  = P(Ist Black) ൈ P (2nd Black) 

   = 3 3 9
8 8 64
    

Example : - A person is known to hit the target in 3 out of 4 shots whereas another person 
is known to hit the target in 2 out of 3 shots. Find the Probability of the target being bit at all 
when they both try. 

Solution :- Probability of hitting the target by A is P(A) = 3
4

 

Probability of hitting the target B is P(B) = 2
3

 



Probability 53 

Remarks Probability that target is not hit by A is ( )P A  = 1 –P(A) 

       3 11
4 4

     

Probability that target is not hit by B is ( )P B = 1 – P(B)  

      2 11
3 3

     

Since, the events are independent, the Probability of not hitting by both A and B is ( )P A B  

1 1 1( ) P(A) P( )
4 3 12

P A B B       

Hence, Probability of hitting all = 1 – P (not hitting at all) 1 111
12 12

    

izxfr dh tk¡p % 

1- izkf;drk dk ewY; fdl lhek esa fu/kkZfjr gksrk gS \ 

2- izkf;drk dk xq.kk dk fu;e dh O;k[;k djsaaA 

3- cst fl)kUr fdlus izfrikfnr fd;kA 

4- lkekU; forj.k dh lhek,a crkvksA 

mŸkj %& 

1. 0 to 1 

2. P(A and B) = P(A) ൈ P(B) 

3. Thomas Bayes 

4. – x to + x 

 

i.e. 

Number of favourable casesP(A) = p = 
Total number of cases

mp = 
n

  

Where, P(A) = Probability of occurrence of an event A 

 m = Number of favourable cases  
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Remarks  n = Total number of equally likely cases. 

blh izdkj % 

 ( )P A  =  q = Probability of non-occurrence of event A 

or  ( )P A  =  i – P(A) = 1 m
n

  
 

  

mijksDr ls Li’V gS fd ( ) ( ) 1P A P A   
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Remarks  
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