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Unit -1
MEASURES OF CENTRAL TENDENCY

Remarks

TP B Sqa —

o Tl Ygfd @ AU DI TGN UTe] HRAT |
o HEY, gclch g HIDI Bl UM DI SR YT BT |
o HIg Ugfd & AUl &I BRI YTaT BT |

<M —

o T El‘cﬂ%f @ A9 (Measures of Central Tendency)

o JHMIN A (Arithmetic Mean)

e HIfEg®T (Median)

e dgcid (Mode)
S=1d Ugic & A9 I AU 9 fag A & s sma—urd =g =53l &1 SH1a 89 &1
ygfd U SRl €| I8 B9 AR & aR H 9 WU I BRI U bRl © | SaTeR &
R R R el faemeft grT ura sfdl &1 ofd A9 afe 70 @ @ $9@T Adad © &
faemel 7 ofra wu & 70 uftera ofe ura foy © 99e fJemel 7 uxe fawal § e —
3T 3 U<t fhy &i | o1 89 &8 Fad & (& =g Ugfd & 719 84 A dR W e
A AR B BRI T TUbed T &b WU H YT PR B |
S YRy & A9 BT IR0
Swd Uil & AT BT D01 771 TR A & —

P ﬂ_ccrf%f @ A9 (Measures of Central Tendency)

l i l

SINGICIE] E2IRETIG] IZAD
(Mean Value) (Positional Average) (Mode)
1. FHIR A1 1. Tgdd

(Arithmetic Mean) (Quartiles)
2. eN[HD HEY 2. QAqHD

(Harmonic Mean) (Deciles)
3. TUNCR A7 3. ITHD

(Geometric Mean) (Percentiles)

Iad Al BT fIga w9 ¥ 39 USHR affd fear S | 7 -




2

Remarks

Statistical Method

IAa A ;T 1 fIaReT &1 ofd 7, S U9 &7 98 AY § S foRer @ e
]l BT Ufaee wxar © srifq sHa! T 91 A]l & SR R &I Il 2 | 3fd A
@I TOAET Jead: 9 A9 UBR 9 B ©

1. FHTOR HEY (Arithmetic Mean)
2. MR AT (Geometric Mean)
3. BIHD HY (Harmonic Mean)

TR 918 S YR & 8ld & —
1. ¥l MR A (Simple Arithmetic Mean)

2. ¥IRA AR "eg (Weighted Arithmetic Mean)

1. UR FHFIR 91¥ I SIGTAR. YIRT BRI bl gog I 59 FaR 9y g forar
ST 2

2. 9IRd HATR g (Weighted Arithmetic Mean)

el AR A1 &1 Udh Q¥ I8 © [ I8 00 (Series) & AT T Bl HAM
He<d ol § Sidih aR<Ideal I8 & b S/ & fAf=T Jeal &1 =T 37T — A
A BT © o fasme & faenfdial & forg Physics, Chemistry, Mathematics and
Biology &I f2={1, 3ol fawai & 1S wewa fam <mar 21

AT Xw= 9IRT AR T
Yw= HRI BT S

T IW.X)

w
JqreNl : 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

YW=16 >WX=970
Xy =X
W
970
6

= 60.63



Measures of Central Tendency

AR AT — 39 A 1 0T B & oY Ugel |1 A&l BT SISl Sfar 8 dor 39
SIS BT A&l & Hel W1 A AN (BT a1 21 39 UbR UG 9FThd bl FHIRR A
PEd ©

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 (FHTGX ATE) of pocket allowance.

Solution :

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

x=x
N
}_15+20+30+22+25+18+40+50+55+65
10
x =330 _4y
10

S YhR HHN HE = 34

IH Al &1 yder [ (Direct Method) H8d & | WHIR ARY S 631 B ga A &I
g fafdr (Shortcut Method) ®&d ¢ |

oY fafr (Shortcut Method):—
9 Hal PI WA g AP B, Al FAR AR Bl AUFT Y A gRT B S ¢ |

HIAT

X =T 77 #g
N = #gl &I HA1
A =Pfeqd ArT (Assumed Mean)
Xd=3(X-A)
X = MR WY
Y=A+E
N

faU U IS8R H IR 40 BT Assumed Mean A 719 foram e a1

3

Remarks



4 Statistical Method

Remarks Students | Pocket Allowances (X) | A =40
d=X-A
1 15 15—40 = — 25
2 20 20—40=—20
3 30 30—40=— 10
4 22 22—-40=—18
5 25 25—40=—15
6 18 18—40=—22
7 40 40—40=0
8 S0 50—40 =10
9 55 55—40 =15
10 65 65—40 =25
N=10 2d=—60
- >d (—60)

X=4+—=40+—==40-6=34
N 10

Hence the average Pocket allowance is Rs. 34.

Agf / IRARGT (Frequency) : -3 8 HT IR — IR AT, IRERAT HSAT & |

7S Q1 ORE 9 U4 By o 9ad 2 |

(1) @fea st (Discrete Series)

(2) | S0 (Continuous Series)

(1) @fea Sroft A&l & FHR AT BT 3T YHR el & 39 ISR A9 fHar S dadr
(a) UE Ay  (b) org fafdr

(a) ToeT fafdy - }=%

I8l f=3mgfd, X ==R, N =Hal & fel F=T = 2f
3areNyT — Calculate the arithmetic mean from the following data :
Marks (X) 10 |20 |30 |40 |50
No. of Students | 4 5 3 2 5




Measures of Central Tendency

8ol :— (a) Calculation of Arithmetic Mean by Direct Method .

Marks (X) | No. of Students | X

10 4 40

20 5 100

30 3 90

40 2 80

50 5 250
N=Zf=19 ZfX=560

Y:ﬁzﬂzwm
N 19

g9 YbIR Average Marks are 29.47
(b) Calculation of Arithmetic Mean by Shortcut Method : -

Marks (X) | No. of Students (f) | A =30 f.d
d=x-30
10 4 —20 —80
20 5 —10 -50
A =30 3 0 0
40 2 +10 +20
5 + 20 + 100
Xf=N=19 Xfd=-10
X =a+ P _30-19_30_053
N 19

=29.47
(ii) \qa s (Continuous Series)

aqa sofl # AR AT §9 o)A $ forw 99 | | g AT Afdr sroEE S Al
I
(a)  wayer fafer (Direct Method)
(b) oY faf&r (Shortcut Method)
(c) ug — fdger fafer (Step — Deviation Method)

5

Remarks
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(a) gager faf(Direct Method): X =

om

N

g8l m = A= a1l & 7 g, f=9db a7 B Mgy,
N = Hal &I gl |

(b) o fafYr (Shortcut Method)

Arithmetic Mean by Shortcut Method

(¢) € — fd=e= fafy (Step — Deviation Method)

Marks | No. of Students | Mid- value (m) | A=25 fd

® d=m-A
0-10 20 5 -20 —400
1020 |24 15 -10 —240
20-30 | 40 25=A 0 0
3040 |36 35 + 10 + 360
40-50 |20 45 + 20 + 400

N =140 Xfd =120

Xoa+ 95,120 o5
N 140

Statistical Method

}=A+Ld1 i
N

Jgid' =ml__A, m=a BT 9, i = BT MMBR, A = Hfeud AR

Marks | Mid — Value | f A=25 g4 fd'
d=m-25 10
0—-10 |5 20 —20 -2 — 40
10-20 |15 24 —10 —1 — 24
20-30 | A=25 40 0 0 0
30—40 |35 36 +10 +1 +36
40—50 |45 20 +20 +2 +40
N=140 rfd'=12




Measures of Central Tendency

xfd'

X=Ad+ xi=25+ 2 510 =2585
N 140

[OHT UfshAT (Steps for Calculation)
(i) W Ugel Udd aF Mid value ‘m’ @1 Harell SIgen

(ii) U¥® mid value BT IF®H! corresponding frequency (f) | [0 &Rd Zfm HebTer
g

(iii) Zfm BT f=N ¥ 91T THR & AR AT YT BT

QXY : 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) fim
0—10 20 O+10_5 100
2
10—-20 24 10+ 20 _1s 360
2
20—-30 40 20+30 )5 1000
2
30—40 36 30+40 35 1260
2
40-50 20 40+50 45 900
2
N =140 >fm = 3620
X = 2fm _ 3620 _ 2585
N 140
gXHd A (Harmonic Mean)
Ig TP TN 71T 8| TR X1, Xo, X3, cevevererernnn, , X1, T U1 8101 (Series) & fo/aH N
AE (items) T | T
) N N
Harmonic Mean =H = 1 1 1 [~ &

N= Hg] &I F&I1

7
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JareXY :— Calculate H.M. of the following series: 2, 4, 7, 12, 19

Solution: -

Calculation of H.M.
Xi . 1
Reciprocal | —
Xi
2 | Loos
2
4 l =0.25
4
7 l =0.1429
7
12 i =0.083
12
19 L =0.0526
19
N=5| X1
Z— =1.0288
i=1 x,'
HM = N >

X

i=1 i

TR AT (Geometric Mean)

T8 UH ORI "g B | 3R X, Xo, X,

g dl

GM.=(X,, X,, X,,

AN —4.86
3L L0288

IETERYT : R oft & 9 7 (item) 3, 27, 243 &

1

G.M.=(3x27x243)} =27

I8 Individual Series ® &9 H T |

IR & TS Series

RE]

or

sy

wfed ooft  (Discrete  Series)

g d GM.

Statistical Method

, Xn U Ut ot @ R N oR/He

is given by



Measures of Central Tendency

Note : STd TTOTHET oFll BT & AT 89 3N 999 & foIT Logarithm &T TIRT &R Hhd & |

We can write G.M = Antilog [W}

J<TeNYl @ Calculate G.M. of the following series :-

X 2 3 4
F 2 3 5

Solution :-

X f x'

2 2 2’=4

3 3 3° =27

4 5 4° =1024

N=Yf=10

1 1
GM. =(2>x3 x40 = (110592)10
1

3d: log G.M =log (110592)E =% log (110592)

- L [5.0437] = 0.50437
10

Taking Antilogarithm both side :
G.M. = Anti (0.50437)
or G.M.=3.195
JQTeNY : 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

9
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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 Xflogx = 94.5622

G.M.= Antilog {M} = Anti log{94'5622}

N 100
= Antilog (0.945622) = 8.822

So, G.M. = 8.822

AegdHT (Median) :— ATEIDT da1d Ui &1 TP Y Hewayul AU & | =Ucd AT 98d U
%¥ H aRerd S & w9 Hed (Middle value) ®T HeIdT HET OIIAT & | FeIdI 98 AT
ST Ry SOl B &1 SRER 9 H diedl © | 59 W 4 AT S 2

HEID] Bl TOHET —
fpaid 2o (Individual Series) —

M = size of (%) th item

g, N =90 § #a} @) we
I[OET UfhAT (Steps for calculation):
(i) 3rfds B ged AT Ted HH H JaReId fhar SIrdm 2 |

(ii)M:N2+1 & o B o B |

(iil) HETHT AGT BT eI AT IMHR &1 FLIHT Bl ¢ |
(iv) afe Fen faw9 (odd) &1 a1, 2oft &1 727 g (Middle value) & #eda@T 811 |

(v) IS F=T |9 (even) B AT &I AL Hedl BT FHIIR AT (Arithmetic Mean of the two
middle values) FETHT HEATIIT |
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3aleN’l :—  Calculate the Median of the data :
200, 217,317, 264, 296, 282, 317, 299
Solution : - HgH UE data BT dgd A (ascending order) # for@m 1 -

Sr. No. | Items (X)
1 200

2 217

3 264

4 282

5 296

6 299

7 316

8 317
N=8

TJgT  N=899 9T &
.M = size of (%)th item

= size of 4.5th item

_size of 4th item + size of 5th item
2

_ 2824296 _ 578 _ 189
2 2

~ M
M =289
@ited A (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

11
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Solution :-
Age (X) | No. of Employees | c.f.
20 3
25 5
30 7 15
35 4 19
40 2 21
45 3 24
50 2 26

N=26
Now N1 _2041_ 55
2 2

Statistical Method

The relevant cummulative frequency (c.f.) which is just higher than 13.5 is 15. So the median

is 30.

argfed Aol /|qd A9 (Continuous Series):-

39 Al H HeIDT BT AT DR DBl YA T YR © -

E—c.f.
M=10, +| 2 xi
S

Igl M =H9ghl (Median)

£1="B1 T 1 el AW
i =9"@ I BT fORAR (£, —41)
f = wegeT i Bl AT (frequency)

N
2

= HeghT FAT (Middle item)

c.f =TFHT T A SF U @ T Iy (S gg B AR gt BT )

IOET HishaT

(). AU I AT Bl AR fHam Sam 2|

(ii). S9® d1& M = size of (%J h item T STTET © |

(iii). et vt @1 feiRor far Sar 8, fona e Red gl 2
(iv). SWiad g3 H T4 afcreenfia wxa AeadT Hdre Sdr 2 |
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Yalaxdl :— Calculate Median from the following data :-

Marks 0-51| 5-10 | 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45
No. of| 6 12 17 30 10 10 8 5 2
Students
Solution :-

Marks f c.f.

(x)

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 [gj th item = % 1= 50" item. Here 50" item lies in class 15-20

which is the median class. Now put values in

E—c.f.
M=1I+ 2 X,
S
= M=15+( 2273 5] 21542052175
30 30
Hence M=17.5
dacddd (Mode) :—

ggaid (Bl AU & S He Pl Hed & ol AU H Ha¥ AfAd IR ST € |
Calculation of Mode :
(i) af&FTd Sof (Individual Series) :-

Ia1EYY - <9 el & gRT Uil &1 9gdd S BRI
60, 50, 55, 60, 62, 64, 60, 47, 52, 61

13

Remarks
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A :  Fifdh Iad fAaRer # 60 BT MGRT 3 & I SR AQI 9 SATET & | g9y 9 faavoy

HT 98AD 60 ¥ |
(i) dftsa Ao (Discrete Series) :-

3qlavYl : Calculation the Mode of the given Data :

Marks 20
(X)
No. of |1 2 1 1 5 2 1 1 1 1 1 3
Students

Q)

40 |41 42 145 49 50 55 60 65 69 70

Solution :- Fifd 45 Marks HgH SITGT 5 Students & & | $AIY I IRV BT IgAD 45
=

(ii) erafsd /dqd 2l (Continuous Series) :-
Calculation ®1 191 3 :
HIyerH dgeid @ (Modal Class) &7 UaT ST ST & |

(a)
(b)

gAD AR BT MERYT B & 18 gl Bl Jod -1+ FF | Udl T Sl
Z=£1+[Mxi]
2h=Jo
T/ Z = dgcid (mode)
£ = 9gad a7 (Modal class) @1 =l AT (Lower limit)
fi = ggald a9 Bl AGRT (frequency)
fo  =dgd® I W R U I B g
f, = 9gald 99 W ¥ 918 dTcl aFf @I Mgf

i = g8l v Bl [awR
3qreNv @ Calculate the mode from the follwing data:
Wages (inRs.) | 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 : -

So,

Z=£l+[

Modal clase is 15 - 20 due to highest frequency.
fim 1, ]

2/~ 1o

31: 15,f1:30,f(): 15,f2:20,i:5



Measures of Central Tendency

Putting Values : -

Z=154] —071 515425018
2(30)-15-20 25

Hence the mode = 18.

Tqh® (Quartile) — TGAF ¥ JAUT IR & I AW F T N fIIRT B IR RER
9T H died € | ageie dIF 81d § e Q1, Qx 3R Q3 ¥ & bl el & | 52 sy
Y I 9 TeR W TR S ©

0% 25% 50% 75% 100%

| | | | |
Qi Q2 Qs

Q & = ﬂ—g@j’cﬁ ( Lower Quartile), Q, &I fgdia 5@% (Second Quartile) TAT Q3 &I
RT Ige® (Third Quartile) Had | Q, AR &I 1w a1 9FN # qlear 2| 50 &
AHT (Median) F&Ed | Q), Q, AAT Q3 W fATRTT &I HHT: 25%, 50% T 75% #al &
famfa axa £ |

TIHD (Deciles) — IE YR SO0 P T RIE WFT A dfed g1 A A B § ™= Dy, Dy,
Ds, ......, Do i &ad far SIm €1 Do &I a9 3@ (Ninth Decile) d&d & Sif Sioft @
90% HaI BT IMHAA B € |

IAHD _(Percentiles) :— Ic¥d X1 &0 BT 100 IRTER AW # dfed 21 I 99 B B forw
Py, Py P, .., Pog, Pog ¥ T fHAT AT 7 | Ps eAHDG ALHHT DI Fdd Rl & | T 4ol
@ UgA 1% BT Py, 2% BT Py, 3%DI P, ........, 99%hT Poo THHET: TaWTRIT HRd € |

Tqels, SIMP AT AdHPB BT 9T (Caleulation of Quartiles Deciles and Percentiles)

ST T A 9eR W BT § -

15
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For Individual and Discrete | For Continuous Series Formula used for Continuous
Series Series
. N .
Q; = Size of N+l th item | Q1 = Size of —th item N_ C.f.
4 4 — 4
Ql fl + X;
A
Qs = Size of M i item | Qs = Size of 2N 44 item 3n-cy.
4 4 _ 4
Q3 - f] + xl
f
Dy = Size of X L ihitem | Dy = Size of 2tk item N_cr
10 D, = f] + 10 X;
S
Dy = Size of 2D i item | Dy = Size of 241 item N _cr.
10 10 Do = 7, 4| 10 x
f
P, =Size of X Lpitem | P, = Size of ——th item N _cr
100 100 Pi=/ + 100 X
f
Py = Size of 2 L4 item 2999 - Sizeof PN _cr
——th item Pog= 0, + 100 X
10 f ’

Fdavdl : Calculate Median, Quartiles, 6" decile and 70" Percentrile from the data.

Marks 0-10 | 1020 | 20-30 | 3040 | 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




Measures of Central Tendency
. . N .
Median = Size of ?th item

= % = Size of 50th item

Median lies in the class 40 — 50

So  M=1(+2 X =4O+(502_832x10)

M =46.42
Median is called Q,. So Q=M =46.42.

O, = Size of %th item =%= 25th item

So, Q lies in the calss 30 — 40

N,
0 =10+ 2 X, :30+(25_20x10]:3416
f
0, = Size of %th item _ 3100 75th item
So, Qs lies in the class 50 — 60
3N
- o 75-60

=/ 4+ ———x |=50+ x10=57.5
Q3 1 f i 20

~ 6x100

O, = Size of 61—]3[1‘}1 item = = 60th item
So, Qg lies in the class 40 — 50

6N

o ¢ 60—32

=0+ |=40+ x10 =50
Q6 1 f i 28

_ 70x100

P, = Size of %th item =70th item

P7o lies in the class 50 — 60

17
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70N—Cf
P70= £1+ %x‘ =50+70_60

, x10 =55

g o S —

Ql. =g Ugfy fha gsR @l 8l © 2

Q2. JAf&HTH AT dTell FRAT Bl Ygiad & b A9 BT YR HRel & 2
Q3. drey g HIfegehT A1 B WR 98l bl TUMT b UBHR DI S Fabell & 7

Q4. AR AT & faareid! &7 Siie RIT 8T & 7

Q5. AR AT T JF TN |
IR

1.3 2. 95D 3. Z=3M-2x

X

4. 5. x=—=2
N N

Statistical Method



Unit — 11
MEASURES OF DISPERSION

Rz - o g9 faheft 9o &1 wen Mead € O, I8 A soft & A= w7t (items) &
Sl ugha & fe@mar 2| 99 Sol & faf= #cl &1 3| H 3R &I yar =8l <refd |
®s SOl B AT (Average) T BRI & | olfhd S9! T8I H 980 SEHMAN UTS
ST 2 |

JUfHRUT & A (Measure of Dispersion) ¥ I8 Udl Toial & & v AW & #¢ Tdh —
TR ¥ AT 3 d & =T (Different) |

39fHROT BT 3fef (Meaning of Dispersion) —
3G ) Hel @ a9 fawwmd a1 fdge™ &1 (Dispersion refers to the degree of

variation of the items around on average)

JUfhROT &1 YRINT (Deffinition of Dispersion)

1. Sfo T8l & JAR, * 3fUfBRT A&l & fd=Ror &1 A9 2 |

2. BIR & AR, AT AQl & Hod # A=~ BT AT BT UfHROT Pl & [
JYfHROT B A9 BT fAfSi /@ram (Methods of Measuring Dispersion)

1. fI®IR (Range)

2. IR — ﬂ?ji’jaﬁ [ERSINEEI ﬂ?j?ﬁﬁ fdaet  (Interquartile Range and Quartile

Deviation)
3. #&g f[dge= (Mean Deviation)
4. 9P fd=ge™ (Standard Deviation)
1. foaR (Range)

frr ot & a9 98 4 @R Had BIC o9 @ 3R ®I [IWR (Range) dad
g |

R=L-S
I8l R =fIWR (Range)
L =99 g1 9

S =Hgd BICT I

o9 fb=gl <1 a1 Al Al &1 garge a1 Ul (Dispersion) &1 Jel-cAD
I BRAT Bl, T4 [AARUID (Coefficient of Range) STd fhar SIrar 8 | g1 g3
g

L-§

Coefficient of Range =
L+S

Examples on Calculation of Range: —

Remarks
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1. AfdaTd 2o (Individual Series) : -

Statistical Method

3<reNvl : Find the Range and Coeff. of Range of five students obtained the following marks.

20, 35, 25, 30, 15
ol (Solution) : - I ol H
L =35, S=15
Range=L-S=35-15=20
Lrs™ ssals 30"t 00
@ftsd Jo :— (Discrete Series): -

3areX’l — Find the range and coefficient of Range from

Coeff. of Range =

Marks 10 20 30 40 50 60 70
No. of |15 18 25 30 16 10 9
Students
gl — Here, L=70and S=10
Range = L-S
= 70 - 10 =60
Coefficient of Range = L=5_70-10 =@=§= + 0.75
L+S 70+10 80 4

Adqa sroft (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
L-§ 30-5_25_5

L+S 3045 35 7
<R Tgefd AR (Interquartile Range) : -

Coeff. of Range =

fedl ool & ST Fgede Qs dun 1 Ig® Q, &1 R TgYd fawR

(Interquartile Range) Hgelal & |
Interquartile Range = Q; — Q;
=qei@ fd=e™ (Quartile Deviation) : -

Q3 _Ql

Quartile Deviation = Q. D. = 5



Measures of Dispersion

39 Semi-Interquartile Range ¥iT ®&d % |
Iqd® faae & |ue 99, O gqeied faae o (Coefficient of Quartile Deviation)
HE 2, B A B BT G FEfalRad 2 |

Coefficient of Q. D. = M
0,+0,
A faerer (Mean Deviation)

Ay fqerer AfhRvT &1 U Hewdqol A9 & | I8 9red 9 |1 7al & fdae @l ofid ¢ |
qrey fage= & 3iad Arey A7 J1fegeT W R oi1d &) U fhar S Aahdl © | 5G]
ST B BT GF rEfoied § —

_I[X-M|

N

TEl, |X —M| &1 #qerd el fqger @ *RUsl 719 @ 81 M (1), Arithmatic Mean a1
HfeaeT 81 Febal & | Arghc faaRor § @y fae =1 g3 & si1d fbar Sirr € —

2 flx - M|

M. D

M.D. =

Where N=3) f

3aleNY :— 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 : -
(1) Calculation of Mean Deviation from Median
X F C.F. M =40 f. |aM |
ant] =[x -]

20 8 8 20 160

30 12 20 10 120

40 20 40 0 0

50 10 50 10 100

60 6 56 20 120

70 4 60 30 120

N =60 Y f|aM|= 620

21
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Remarks M = Size of (%J th item = size of (%j th item
= Size of 30.5 th item = 40
2 f.|dm
M.D. from median = | | = 6200 =10.33
coefficient of M.D. from median = M = % =0.258
(i1)).  Calculation of M.D. from mean
X F f, X =41 f \d}\
\d}\ - ‘X —}\

20 8 160 21 168

30 12 360 11 132

40 20 800 1 20

50 10 500 9 90

60 6 360 19 114

70 4 280 29 116

N =60 Yfx =2460 Zf‘d;‘ — 640
X = Zfx _ 2460 _ 41
N 60
>f |dx
M.D. from Mean = = L = @ =10.67
N 60
Coefficient of M.D. from Mean = = M_'D' = % =0.26
X
A% fdget (Standard Deviation)
q8 UH HAEdqul A9 2| 39 g o Wy qo W wEr ofmar g |y e

AR A1 A forg U fage i & ot & A &l e 21 39 0 W Fdd hRd g AR
BT 97 7 7




Measures of Dispersion

_2(x—x)? .
o_,/—N T-i N=Yf

U9 ferere &1 |red A9 (Relative Measure) [T W19 fd@rer™ [0 H&d & |

Coefficient of S.D. =

=1 Q

3qeNY :— Calculate the standard deviation from the table :
X =16, 20, 18, 19, 20, 20, 28, 17

Solution : - Calculation of S.D.

X X=1975 | (X-X)

(X -X)

16 —3.75 14.06

20 0.25 0.062

18 ~1.75 3.0625

19 —0.75 0.5625

20 0.25 0.0625

20 0.25 0.0625

28 8.25 68.0625

17 —2.75 7.5625
Y2 1381995

N

o= ‘f93'§97 =11.687

PRINEGI IR
1. A9 fage &1 TOET 69 93 & g1 &1 ol §ahdl @ ?
2. JUFHROT BT HIF—T A9 S & FH AGT IR MR g ® ?

23
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. TI=Ro1 [UMies &1 G T8y ?
. Tgd® faged # oo & fhaw uferd w4 afafea 8 8 2
. AF® fdEe @7 ToHT fhd! HE™Ar 9 & Sl § 2

. Y e

: gxlOO

X

. I & B 50 YR #e

. gEHR 91 g7 JifegdT o

Statistical Method



Unit — III
INDEX NUMBER

Contents : —>

1. 3PBIE B I3

1Y)

2. <ld

3. YT

4. ga®id (Index Number) T 372
5. gAdIdl & 0T § qeE

6. IRUIR Fadidh Al (Laspeyres Index Number)

7. ORI &1 JaAdbid (Piasche Index)

8. fH¥R &1 Gadid (Fisher Index Number)

9. ADIDI BT YR

10. 9HY IaIc UReAur (Time Reversal Test)

11. dcd gefoT (Factor Reversal Test)

12. b1 Ul (Circular Test)

13. SYMIGT A GAHid g Sia- Haig dRTd Jadid
14. YOI BT ST

§PE D SGa : —

o AT il HI TOFT HRAT |
o IR H YABIDI B HETd Bl IRAT BRI
o [TABID] Bl SUANIAT BT ARAT BT |

o JAGIDI B IUINT

Remarks
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BT —  gEdbid d YfAaAr € Sl Brel, WNTR W Al BT I AT |
Hatyd dca H uRads &1 A9 BT 2 | APl DI RHEICR & ®Y F A Sl & Sl
TeRl @ W) H uRadHl & AT aRd € |

gaHhid (Index Number) — FaAdBId | AWMU IT AN F g W AW =R (Variables)
S DA, IATEH, A, I ofe & R W uRadd &I Ad © | e 8 Ud o
=R H gRac ®I A0 © Al 89 Jhg &% B TUMT IRB gl AT HH P A Fdhd © |
=] I B9 980 IR I A UH R G99 & SR Sigdq gRad= &1 AdeTr gred 8 ar
B GABID! B SR 1 ISl © | ISRV & fol¢ S GAbid b A SIT&T aR3l o
Sl H gs AT gl A1 HH BT AU 2 | A g1 I8 uar gerdr @ 6 sl dR W
g4 B 1 &9 Td B B SRd © dfa awgall B HAd H 9d W9 A gl 8
2| 93N & HETd B AR WR FB a3 B FADID H TN a3 DI AUET SATGT 9R
foar S 2 | o1 gEdIdl B ARG wreg - wET I 2|

adiHT & T § AT — gadie A= onfdfe sifiddiel (economic agents) ST
PR IATGDH IUAGT AMS BT AFGET BRI © | 3 I Fabid AMAd o o H
HAGETR AIfdd B9 @18Y| U 318 oAbl Bl AV B+ H by THIIS BT AHA]
BT TSl ©, BT Giere fAaRe fr91 yeR 9 B -

1. IR B T D GARI — GADID BT AT FRA IR A9 TE FHT IRG3I B
TIT BT T AT DI — D Al TSI BT SHH WA fhar SQ| Ig UH I
AEIYU] AR B | SEERYT & foly S SUMIadT $HIFd adid & Ao a3 & fog
fh—{hT IUHTadT gl I WA fhar STQ | 39 Fed d A= Iusladsil &1 ™
3T — 37T B A ¢ |

2. TR B AR D WA — AW~ 9wqgell @1 dexa A= Sureel & forg srerT —
W%ﬁﬁ%l%ﬁ%ﬂ?ﬁﬂ?ﬂﬁ@ww qed fagT S A1 I8 T 981 8nm
ERJT@?WER@Q 31fdrs g drell Bl € AT BB HH He<d dlell | SEERT & oy
AT GADid W THH d dldrgdiord a¥ RRTT BT U6 TN AR AT STHGRN B
H=g el BN | ST BRU I§ © fdb THh Y Iffad avg © 9 @i A b
WWW@W%%W@qM@mMGWﬁmgﬁmwﬁwﬁ
B B © | ST IR d AE<d 9 IR Bl FEAT H IMER R T 4R Gl
fyofta forar ST =Ry |

3. MR T4 & FAd & TN — UId GaAdid & A0 HRd gad IR a9 BT g1
T 3ffd He<aqul AU 2 | difh AER Y Pl GHEdl & R W & el aY DIl
B JATT DI RN 2| 379 IS AR 99 B A1 Tad AT © Al S9N ol |al gl
HEN QI | SRV B oy Al fhAl 99 ARy &1 $Hdl d e dfg gs & o
I Y Pl AER ¥ TSI foram ST Apar TEI Al YD UROIH U BRI | 37 fHl
A a¥ R $rd, STed Afe # dae 9 gfg 1 g8 € B € SR Iy A
ST =1 |

4. IR ¥ B ToET B (Y — MR 9§ F T A Ay & gera ff v Aewago
A 2| MR Iy & ToMET a1 R faftrat € S IPRig w9 % v gy 9 =1 2 |
TJaER & oIy RIIR &1 Ay SmerR o &) A3 & YR & ®Y H ifd aRal ©
Safes arer @l fafdy are] af & AT B RGN B IR B ©Y H "Ed <ol 2|




Index Number

3 B4 99 A &1 A wRAT AT S TR el B Y] R H FeH 7
gawial o Al & aReor & forg o FHIeal 8 STa! ==l HA I Ugdl 89
Fadie! B gRATRT B

1. IRMR Fadid (Lespeyres Index)

2. Ul gaAdid (Paasche Index)
3. TR gErhie (Fisher Index)
ARMR Jawis A (Lespeyres Index) —

9 I SR gEdie & TET dRd gad AR ay¥ &I A1 & IR & wq H
e fhar ST & | 39 S & & gF 77 7 -

_2h4q,
2Fq,
Bl qo=S3MER ¥ H ATAT
Po=3MER a¥ H PHHa
P,=dTc] d¥ @I HMHd
a7l BT FABID (Paasche Index) —

uTel @ FABIG D JIAR A 9Y DI AE DI AR D ®Y A AW fHAr S 2
AT

Lp,, x100

_ XFgq,

Pp,, = x100

o
qi =91 a9 | AT
P, =91 a9 T DI
P, = 3R dY &I PHIAd
3R @1 gadid (Fisher Index) —

I8 GADID NIIR GADIH TAT Ul GAbid QI BT FIET w9 2| Idd 4 I8
AIRTIR TAT TR T TUNRR AT 2 |

Fpy, = (\/me x Ppy, )XIOO

or Fp,, :( %X%JXIOO

2hRq, XRgq,

flheR gRT aftid IWaT wY A W 2 b 3HH MR ¥ Tl dre] ay Il Bl &
IR & ®Y § wfe far oar 2 |
FADHID! BT WL :— IR afd FaABID! F WK & & 59 FaADIDI 1 AT 3=
ARl & gRT 3R Adhd 2| JRUIR FaHid H R 99 & A1 & IR & ©U § i
forar a7 € SEfd Uy gEwia § Al 9 @ A & AR @ ®Y H Agd foar T 2 |
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U I3dT & b A Fadie &1 el dAF1 S aifgy ? {6l 1 gadie 1 gAra de
BT FT YR & ? 39 YAl BT IR AGiD $ GUE0] Bl HAC] & R R & a1
AHAT & | & 9 GADID BT 9 Bedl Sl YR I HACT W TR Savdl & | ey
TR WA A A W0 BT Ieelkd g1 2 | I A wierer FEfaled g —

1. 999 I WU (Time Reversal Test)

2. T Iodc GNIE (Factor Reversal Test)
3. T WY (Circular Test)

1. 99 qNET ¥ U 99 Rfa ¥ 2, fo9H afd &9 oMuR 9y & R WR yaferd a9
& FaADBID (Poy) T4 fHAT MY 3R R gafeld ay & 3MER WR AR 99 $HI Fadbih
d fhar SQ, @ 4 EF Uh IR & Sac (Reciprocal) BF @1RY | 3HGT §F =
THR 9 T

Py, =— or P, xP, =1
R,

IR Py W ADHIDH 3H A DI R AT & Al 98 HEC] G TRT AT ST
=TT FADBIh YRIETOT DI UTH &l B YT | 3fd B <Al Gedbid bl IR0 B |

ARTR (Laspare) & JAbih BT TR —

2Pgq
Lp,, =—2% %100
Doi sPp

040

MR 9Y G Ile] 99 & MU TGl B R & Ul 8Iell ©

2Rq
Lp,, =—%1 %100
Pio sp

lql

ORI AR AR Lpoy X Lpip T & -I6R & A1 I8 GE0 &l HEle) TR @RI Saxdl @
AT TE |

204, 2104,

L XL =
Po Pio SPg, XPq,

I I8 A YRS BT FIE el B |
IR & qADID BT GIE0T —

i Pp,, * Pp,, = 2pq, % 2pyq, 21
2Xpygq, P,

3 Ig W T & ARUIR gadie o Aifd urel &1 Gadid W 39 GEv S Il Tel
ax U7l | YR BT gadie W 3fl e I IRET S A 2 |




Index Number

IR ?ﬁ Qj?l%i% BT NI —

Fp,, % Fp, = \/ pdy | 2P \/Zpoql 2Py
Ipody Zpoq, \ ZPg,  ZPq,

_ \/ pdo  ZPdy  ZPds | ZPdo
2poqy TP, Epq,  Zp9,

=1
3T I8 W g f IR fheR gadie 39 TRIeTo BT S<hvl &R uTdT ¥ |
T qNI&T9T (Factor Reversal Test)

T WRIETT & AR DI GaDbld g A GADBIDh Bl Yo oI aAbid & axIa” B
=My Fferfd —

Vor=Py 0y

2RO,
SPO

0=0

Tgl Vo= ADHID = x100
Qo1 = I GAHIH ¥ |
HAT Ga&bid (Quantity Index)

ATAT ADID ST HRA & [oIY BH T FABIDB! DI HIA g A3 Bl 3M9d H uRRafdd #=
<d B

Jreria:
QOI :%XIOO
XR0,
SPO
o = v p <100
2RO,

F, = RO, X—ZPIQI %100

" \ZRQ, ZRQ,
3Td B 31 Ml TABIDT BT ded TR B |
ARTIR o AR —

A, X LQ01 — z:RQO X z:P()Ql #* V;)l

2p,0, ZRO,

Sl IR TH U DI GABID BT GRETT H Fhd B |
TRl GAPBID BT IR —
_ZRO, 2RO

01

x P

b 50 TRY,
3 ARTIR @1 AT aTer GABid A T IRIET0T BT I qEI B ITaT |
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IR &1 TNeT —
e JERQO (RO, \/EPOQI IR0,
P()l 01 -
@ \=RO, RO, \ZRQ, =P,

_ JZPIQI (ZRO, _ 2RO _
01
RO, RO, IRQ,

3T TT I FABID (Vi) & R © d UIE0 H Fhel 8 ol & | 899 ql b fher
BT FAblh THY T A< QA B WE DI FJE BT o | A [BIR GABID Bl ATGY

LADIDh HET ST ¢ |

I T (Circular Test)

THRI WY U TR H THI WIE BT R wU © | SHH GHI M@ B &1 A SIET
Jafdl & #e g HH H @ IR g fHar orar ¥ srig aft R U e
FRIAERE & foy dHa Fadie 8 S {6 Poy, Pra, Py AT 1T G&0 & AR fHel
adhid B 7 ord O BT 1Ry | 3reriq

Poi X P12 X Py =1

Bl W adbid IfQ Iqd YA el HRAl dl SH FbiI W B g F IH A
ST | iRUER, TRl 9 fheR Edis I od qRI 8] o |

SYHIFIT HAT FaDi® 9 S9d 418 AR gadhid —

QAR HHT Gadih A I 9 GaAdHid A © el T0FET awgell o dHal o
ATUfEreT IR & AYd & | IRA H A= Su9Iad Jed qadHia! B Uded g | o old
ed gAdIdh 9 GaT Jed GaAdhId | U ISR Siidd aig Gadhid &I Sgaed Siia" I+
& U <gAaqq aegsd @9 Pl FEiRd $RA1 8| GHI & A — A1 g3l Bl drEa J
gRad= BIaT 21 PR $Hd WR dedl & d 8Nl dRddd M HH & ol 8| SHP]
IuHTaatt o e Refd W ufdae gvma uedr 2|

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



Index Number

Solution : -  Commodity Price (Year 2001) Price (Year 2011)

A 15 25
B 30 45
C 10 23
D 20 33
SPo= 75 P = 126
B, =2t x100= 28100 =168
SR, 75

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

YPy=155 XP;= 248

R, :EXIOO =&x100 =160
P, 155

1. Simple Average Value Proportion Method : -

R
PZZ(—IXIOOJ
5
Z(RXIOOJ

PO

Py = N

Where N = Sum of all frequencies.

31
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Remarks 2. Use of Geometiric Mean in Value Proportion Method :

. YlogP
P,, = Antilog ( N j

P
Where P = —Lx100

0

3. Use of median in value Proportion Method : -

N+1)

P,, = Size of (

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 (Py) Price in 2005 (Py) Price Relatives
P= il x100
5
A 20 35 175.00
B 43 67 IOOxﬂ:ISS.Sl
43
¢ 40 60 @xloo =150.00
40
b 15 37 100xf—2= 246.67
E 23 36 &x 100 = 243.48
23
N=5 P
| L x100 |=970.96
PO
by }I:I X 100]
P, =—— _ 97096 _ 194 16




Index Number

(b)

Geometric Mean Value Proportion Method

Commodity | Price in 2000 | Price in 2005 | Price Relatives | Log P
(Po) (P1) P
P=-1x100
B
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 Z(Log P) =
11.39
P, = Antilog (2 log P)z Antilog (%) =189.70
©)
Using the Median in Value Proportion Method
Commodity Price in 2000 | Price in 2005 | Price Relatives
(Po) (P1)
P=-"x100
P
A 20 35 £x1002175.00
20
B 43 67 6—7><IOO:155.81
43
¢ 40 60 @xIOO =150.00
40
b 15 37 ﬂxlOO =246.67
15
E 23 36 %x 100 = 243.48

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

+
P,, = Size of (%)th item =

6

= 5 = 3rd item = 175.00
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Example 4 :

Calculate Price Index from the given data

Statistical Method

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 = L:l% = % =3
Average Price of Commodity B = % = ? =4
Average Price of Commodity C = % = % =3
Co | Aver | 2000 2001 2002 2003
M1 Ta8e Py | Py Py | Pr P, | Pg P | Pg
Mo | Price
dity
A |3 2 2 3 3 1 1 6 | 6
—=x100 = 66 —x100=100 —x100=33.3 —x100 =200
3 3 3 3
B |4 3 3 3 3 4 4 6 6
=x100=175 =x100=175 —x100=100 —x100=150
4 4 4 4
C |3 2 2 4 4 3 3 313
—x100 = 66.6 —x100 =133 —x100 =100 —x100=100
3 3 3 3
Total of 208.2 308.3 2333 450
Relative Price
Price Index 69.4 102.76 77.76 150

Example S :- 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




Index Number

Solution :-

Commodity Py Q() P, Q1 P()Q() P1Q0 POQ1 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
XPoQo | ZP1Qo | ZPoQ; | ZP1Q

=152 =209 =164 =233

2RO,

Laspeyres Index = (%x IOOJ = %x 100=137.5

Paasche Index

PO, 164

TP
FisherIndex=( ‘—Q‘)x&jxlOOz( EXEJXIOO:BQW

PO, PO, 152" 164

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 (Pg) =2004

Current year (P;) =2014
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Commodity | Py Qo P, Qi PoQo P1Qo PoQ: P1Q;
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
2PoQo | ZP1Qo | ZPoQ; | ZP1Q
=508 =683 =719 =973

Laspeyres Index = (%x IOOJ = % x100=134.45

2RO,

Paasche Index = [%XIOOJ = %XIOO =135.33

2RO,

Fisher Index

_ JZBQOXEPIQI <100
R0, RO,

S L ECR T
508 719

= (\/1.3445>< 1.3533)>< 100 = /1.8195 x100
~1.3489x100 = 134.89

Geometric Mean of Laspeyres and Passche Indices

= \/134.45 x135.33 =134.89
Hence Proved.

ERIGECIRTIC)
1. FAULH FABID] B o1 [hdD gRT BT T3 ?
2. HgIId ©U A FABIG] B o1 H A AT DT § 7
3. HIAIGHAYT G & Fdfic fhd g3 & Fgradr | el 2 2
4. ARGIR BT Fadie fha w AmnRa gar g ?
5. 3MaY GADId fhad! AFT AT § 2
3TN -
1. ®Tell (el fHard)
2. TUNCR e
3. Py xP, =1
4. MR Y BT AT TR
5. fheR JADIH



Unit - IV
TIME SERIES ANALYSIS

IHS @ SGaY ¢
o @il — I & fATT H FHBRT USTH BT
o Bl — I & HEd DI I BT

o Pl — I B I H SUIRT &I fad==T HReAT

e @fcl — 39 (Time Series)

o I U=l (Secular Trend)

e TIhig IAR — =S (Cyclical Trend)

e HITHI UTAT (Seasonal Trend)

o JIfIMT garg (Irreglar Variations)

o ©% Jad fafdr (Free Hand Method)

o A #eY fAfdr (Moving Average)
AT —

FHTd — SO | drad VA Sl | 7 R T TR @it Blar 21 A} g9 mgmiie

B A H fFA TR T BIAIHAG ®T F AMI B aCol W, Al I8 Pl o7
HEATYH | T 2ol 7 fagewor ‘@t — 2ol faeryor wEer 2

g Soft f3¥IYT (Time Series Analysis) :

I Ao | AU i TRT & IHI b WY H Udhe HRAT § | SR B forv
IfS &1 Ul <9 99 & I 3T I aq¥d ®©U A T & 3MqdT Udh Husl g+ faen
P ARG ®Y W S g dl I8 9Ag Sofl dEdr| derg H enfdfe =i @1 arfie,
iy A1iys, ArIRs e AfNe T & IR SR S |dhd © | 319 e
Todr & {6 T 89 999 IO & MR WR MH oRI BT faarol o= § HefH g 31erdm
TE ? Al B9 gHIA™ g aNfdfe =R SR AN, SUMRT, (e, Md, &6l &R offe § §o
Hay U dR Fo df [Agevor o1 gfic § I8 = SUARM 81T | WRe] |9y g 3nffad
TR T G BT U T b o At Ty ARt &1 afteror savae ? | e At
T AR @& "e & forv faff=r faftdt s & og Sl ®

g A $1 affeer —
g AT BT fagemer 9 yeR | fhar S dar ©
1. A g=e (Secular Trend)
2. THIF IAR = (Cyclical Variations)
3. ARHT Y@ (Seasonal Trend)
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4. IJfafd yarg (Irregular Variations)
SRIG afvfd =RI & THR o AR & ARET 39 ISR DI S Fdhdll © -

1.

g g —

Agi~e wu A FRIMd gaesl 1 dgie wU A 980 Afed He<d © |
A e H A= wRI BT 9HY & WeW H A7 A geATHG AT FUTHG
™Y W ARG SATAT AT 8 | SR & folU SHEaT &l dgd U § g0+ |
FafAa y=aemil & Q1 UBR B — Udh IRIT 9 T IR Ry g | gy @ & wu
H g 2| 39 fIud IR WReg yge el a1 7 8] 99 @ wU H ol o
FHhd 8, o b fo | (1) 9 (2) § <wiar 1 2

— 1/

| > |
= 1 gy Fdy = 2 - IR Wy A&y
TP JAI8 —

THII Yarel A AU B9 BT FHI A0 | g SN onfefe e
P IAR — TSMd & HRUT I~ BT 2 | O la=emsli § UR ahl BT Sca~
BFT| U AR Fhia a9g Aot o7 it (3) § qiiar mr @

[\

I3 3 : IDHIY Ydre

AT yars —

A garE ¥ AU AE @ o aR e @R H B arefl afg a1 &
B O MEA B A H T UIotell &l 9 Afddl § S dUSt b HT Bl 98
ST | 39T YR B bl b Bodwy Udhdl (A9 IATed b T9I b a1 Gael
AT o oy w0 9 gy omnRa o &=t # Areig yafy @1 faemme g
A ufehar 2 |

Faffd SR aeE —

Ffafg SaR T W AU srefuaver # B9 didl MhRAEe I AU
fgaeerr § g9 didl MapRae 7 fafd aRqdal ¥ 21 S99 SaR — dgEi &l
AfI=rarofl F=AT 950 GR&A © | 3 favetwor &1 gfe | Fafa AR =eral &1
AT PH B |

YAl Bl "9 P AR —

gr fafi= faftal gRT u=eel @1 99 dod € aife 89 ydel b IR H
=TT HR b | $H A @ g7 faftei frefaiad 8 —




Time Series Analysis

(i)

(iii)

(iv)

(i) 31E Aryg fAfYr (Semi Average Method)
(1) ™I HEY (Moving Average)

(111) = g fafer (Free Hand Method)
(iv) —gIdH T fafdr (Least Sqaure Method)

ag wreg faf¥ (Semi Average Method) : - 39 Rfy & sH@d O @wrat &oft & QT
q § gier o 2 9 e Aoft & forv ofe vt & aregE= =i fdu S @ 9ot St
HEIHHET BT IT% R @ Sanm 2 |

g AT (Moving Average) — Jol- AT W MU HIal vl & T ARY 3rifq
TR AT B 1T S @ A MR & AR dqeld X8 8 | SeeR & fory
IfT B9 3 3MEX & TA9 A o & Al Ugel < A BT AR AT fBTetr ST
2| SUP 91C TSl A BISHY T 19 A BT AR d1ed febrelr Sirdm 21 89

aXE IS UlhaAT BT AN B 31 ddb <IexTs ofrdl 2 |

a1 & _fAfY (Free Hand Method) — 39 fafr & ravid &rat oot & it w1+
BT YTH TR TIATAT ST & AT M1 a9 & MR W U XGT dh g7 Sl & |
IE NG a9 39 UHR IR Sl 2 6 I R =i T 9 fOg 359 9% & o
— U 81| 39 A &1 yg@ qI9 I ¢ P rgHur i b1 fddd R Terd B dl

g4 BTel Aol B HE) ®U F AT H BioArs Icu~ 8l Ahdl 2 |

=gAa¥ 4 fafY (Least Sqaure Method) :- 59 fafe & i M3 =R BT FHY =R
T Uh Bolll & ©Y H UK (AT AT & TAT MM TR BT 3MMbeAd A (hbral
I 2 |

= 9 A § X A1 T (Time) @RI & dRdfdd d4 & 3MEIR R Y & Slfs T
TR TR AT &, b A (Estimated Value) S fBar Siram 2| 59 fafdr srgaR -

Y=a+bT (1)

Fifd Sl dda X 9 T =R A faar war g g4 <gaaqq v fafey &1 swawred axd
8Y, adAl b B AM W BRI & Sl 59 UbR © -

Y=a+bT (ii)
TE Y =Y TR BT 3fbed
G T HAA T IR & IRafad Al R AR 2| ~=aq ot Ay ¢ 9 b & 94
T UBR Fd B & 6 Y & IRAfdd AE Y TAT fidbferd A9 Y & fAge &

AT BT AT BH H HH BT AMBY | 377
ei:Y—I}i

l

Taking square and sum both side we get
Zeiz =2(Y; - )35)2

or St =3(y—a-bT) (iii) (using ii)

39
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39 BH X’ B BH (Minimise) BT | i 4 9 bd S AMI Bl ST bR Rrad b
Ye! =IAaH B | SAfIY 39 =¥ 9F A H8T e 7 |
foeft Y B BT ATH A9 AT HRA B {7y IHST First Derivative dTerd € e 9

zero ® RTER T © | 3T Ze Held BT a d b &R First Derivative f@Teix zero &
IRIER IGT ST 1T

5o NITY -3T3Y
NEIT? —(ZT)
and 4=Y—-bT

Pl A B ISRV —

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 7 71 14.2
2004 15

2005 18 J

2006 19

2007 22 133 26.6
2008 28

2009 34

2010 30 7




Time Series Analysis

40+
35
30+
25+
207
1571
10+
5 1+

Trend Line Using the Semi — Average Method

| | | | | |
2000 2002 2004 2006 2008 2010 2012

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 6 7 7 10 |8 9 10 |8 12 |12 |14
(Rs. 000)
Solution : -
Year | Cost | Seletion of Years | Three Years Moving Average
Moving Total | 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

2

3

4

Cost

8

10

13

15

19

20

41
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Solution :-

Year (T;)) | Cost(Y;) | TiY; T
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
ETi=28 |XY;=91 |ZITiY~=433 |XT =140

j_ NILY, -3T3Y,
NXIT® —(ZT)

§_Tx433-28x91 483 .
7x140—(28)* 196

wa=Y-bT

Now?zﬂzB andT:E:§:4

7 N 7

L a=Y-bT=13-4x(2.4642) =3.14
So the trend line is

Y=314+246.T

TTRT B S —

Statistical Method

1. A fIeROT BT I B dTel o ATl HRS DI A B © ?
2. A fa=RON Bl A & HaH @0h wU A YYad 814 drell A BT — W g ?
3. Sfafa faerer ur: f59 yeR & 8 & ?

89X —

1. 99 IR wEfoie R — Rarsr
2. TEE #rey srgura fafer
3. 3mafte ve rfatad
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1. PR D SGA

2. Q=

3. JMERYd &RV (Some Basic Concepts)

4. UTRIAT BT 37ef g qRTST

5. UIddr & HeT 9| (Theorems of Probability)

6. (Examples on Probability)

Unit-V
YTIRrhdr (Probability)
IPS D SqLW —
o URIGAl & IR & SIHBN UG BT |
TRIar &1 SUARTAr a6 |
R & Hol Al B SR U&T 6T |

o I WIRIGAT &I ITOET HAT |
e -
e Y@ (Probability) &I &lRUTT (concept)
o UGl qeT f999  (Basic Rules of Probability)
e I Wiydar (Conditional Probability)

e oo RIEra (Bayes’s Theorem)

WRIGT (Probability) ¥ IRURI fhell GeT & Ted & |9EETr ¥ 2| O I8
BT fb IS AT IUT BT, SHD AT J&T 3N I FHGET & sd1e | 39 IRl | IJ§
we ¥ & g &1 afed g1 gl wu 9 AT T8 2| O geAnst @ qeunl @ |
Jeeld BRAT Bl Probability Theory B | If€ 1fARed geell &1 afed 8 &I sidl # waq
fam ST @I, W Probability BT ST| SIIERVT & AR W IR Py Afdd fhdl T
Dice &I IVl € 3R @Al & b B U T/ AT 4 S W BT AT F¥1GT 2 | 39
T & °gfed 8 @ 8 T §RT SId B © | Jg FHEET 8H gfaerd & wY § g

Remarks



44

Remarks

Statistical Method

BT & S 0 3R 1 & Weg BRMT | 39 &1 el g1 & ufed 8 @7 Probability & TR W

SITd fdhaT SATQTT |

ORI (Probability) &1 F0TcH® (Negative) el Il | Ifq YTRIBAT &1 Hed 0
T D SAYRT 31T & o) UedT & Hed B qR{EET A1 & a_e) 8l 8 | 39 fauRd
PR ISl &1 e 1 I1 S BICT dT IMAUYN BlAl & df €9l & dfcd 8F &
TETEAT STeT Bl ¢ |

DY AR IR (Some Basic Concepts)

Probability @I Mathematically IRHTNT B H Usel H© [FHTCIRIT GROMS &1 A4 BT
31T 3TeaR® B 1 U 39 UBR A © —

(1) T&T (An Experiment) i— o4 bl GiRgdT &I SiHaRT & folv 89 ®is WANT
(Trial) R € @ S W& (Experiment) H&d & | Saex & fory o9 A fa=fl Ryaa
(Coin) &I TBTd & ol Head T Tail § & P UH 3M Fhal 2| Jaf Rdd & Th IR
IBTAT Udh TNIE0T (An Experiment) ® |

(2) IS (Event) :— &Y wletor & gRUMAT &I eV ®8d 2| (The outcomes of an
experiment are called Events) | SSTER & dR R 19 gH el 19 &1 ITerd @ I &l
outcomes B Whdl © IT d Head 3T AT fB Tail | SAFIT g1 TeATY (Events) B |

(3) XU HeAY (Exhaustive Events) :— Ife =l TaRT @& il w1 aRomal & qfeg
fpar oe a1, S99 ETCI;UT TN el SIUT | (The Total number of all Possible outcomes of
a trial/Experiment are called Exhaustive Events) SG&XU & R WX Ud Die (IT) &I TdH
IR IBIA R B 6 Ul geA¢ 8T AR & Ul (Deice) Bl U A1 U IR Il
W 6 X 6=36 % FYUl gAY Bl |

(4) ¥ ™4 W "fed HeANW (Equally likely Events) :— <19 f&d) €T (Event) & T
D T A FSARI & Hed B AWIEE] & SRIER 8 df S| 99 w9 9 =fed
gcHIY el ST | (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). S&TERU & R W R fosdl Rigd &1
Uh R IVTd & df Head IT Tail 3 BT same T=IG-T © | These two events are called
Equally likely.

(5) TRR Al HSAW (Mutually Exclusive Events) :i— 1§ ®Is &l €U (events) Udb
1oy gfed FE1 8 Hhd df S WER AUTSi ATy wal Sdl & | o9 fhdl Rigs ol Uh
IR IBTAH TR Head AT Tail H F IS T BT MMUIT| QHI U 1T a1 31 Fh |

(6) IR® ®eAG (Complementary Events) — Ifd T gcAY MUH H TR 3ol
(Mutually Exclusive) 3R H#0i (Exhaustive) & Al §71 GBI Bl Y TEAX I Qb HTAIG
BB SITUIT | FSTERY & AR 0RO UHh Ui (Dice) BT SBTAAT ST & dl even numbers (2,
4, 6) TAT odd numbers (3, 5, 1) &1 =fed BT YReb TSHIY BRI =




Probability

(7) ¥Rd UG G¥ad "¢ (Simple and Compound Events) :— Wd U 99 § Udh ol
gedT @ "gfed 8M &I IRl S0 @1 Sl &, A 98 ORd el dhedll 8 | Jfe 87 &I
I7 T | AR "eARlt © A ufed 89 &I G ahradr O a1 afe g9 9
AT e TeA] Udh |rel =fed 8, A S= Wga "cAg $HEl Sldl © | J&ER & diR 0
afe ga Ol H 10 Brell R 10 A%g g & a I gA A U @rell a1 g Ang g
@I @ Probability STd &Xd & A 98 A% gcAT a8FT| 3FR A I 9 Td A
IBTA & 3R Tl W Head 3 @1 Probability e & a1 98 |Jad (Compound)
geAT BRI |

(8) ¥ EcAT (Independent Events) :— S1d Ud Tl (event) &I bfcd BFI THR @
gfed 89 WR $Ig UG AT el dl I M1 ged Wa= (Independent) BEeT 2 |

TJETERVT — WY BH U dR Dice BT & dl 39 WR Y URUMH R gAY aR AT Dice
DI IBTeH WX MY GRVIH &1 B3 G9TEG Tl gsal | 9 Independent event HaT ST & |

(9) 3nf3rd ©eATY (Dependent Events) :— S1d Ud €c & dfcd B8MT & YA GAI €T
R U a1 I T T Bl 8| SeERT & dR R R B T 97 § 5 Preil 3R
5 el 31T 81 A U R H UP Plell g MdHla- & J9E §a R H U el I
Tl R Usdl & Ife &) aR § Hdrell T8 g a9l O # A7 W WV |

yrafaferfe ar urfliedar & gRvmr  —

Probability @1 ®Ig T FIATI URHT &l & | URHTT &1 A9 927 gRUMY g=ford & S
7 g ® -

1. URARMEIGT gROT (Classical Approach)
2. HUfE® 311'{% @1 RO (Relative Frequency Approach)

3. HNTAd ERUT (Subjective Approach)

1. URFRIETS] IR :— Probability @1 I8 A YR G TRl URHMIYT & | Ig URETYT 9
AFTAT IR IMTRA ® & f<dl UaT (Experiment) §RT UT< G¥Rd TR (outcomes or
results) FH—FRTG] WY W €T B9 dTel 8 | eld & 3R, “Probability is the ratio

of the favourable cases to the total number of equally likely cases™ )

2. HUfd® Mgy B gRUT — (Relative frequency Definition) S TR STEMRA probability
@1 TRMTT T R A2l dfcdh Jddifeld JTgWd @ TRIevl IR MeRd 8| & 3R ST

(Kenny and Keeping) @ IIUR, “If an event has occurred r times in a series of n

independent trails all are made under the identical conditions, the ratio — is called the
n

relative frequency of success. The limit of “asn approaches to infinity is the probability
n

of the occurrence of the event.”
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P(A)=  Lim r (Provided the limit exists)
n

n—o0

Sererel & forv afs 89 Ua Rig® &1 100 R BTl 3R 55 R Head 3, d Head (H)
@ |rug gl (Relative frequency) %:O.SS BT SRR TN @ el 3=

(infinity) 8 @I I8 ratio Probability & S_T&R & ST |

3. WA _{RedIU (Subjective Approach) :- S8 Approach & 3TJAR f&dl weT @l
Probability &T AT9 & Afdd & gRI SHD UK SUAE Adhsl & AR W fhar S
2| 31dVd Probability T fdd & fdzard & Fad &<l 8, Sl 98 el & IR A
g PRAT B | U] I8l & WHWT g © (o A= fdqal & fazar @ "
faff=1 B @ Safd Sucier ffdhs THH B |

Probability C T 999 (Theorems of Probability)
QIEfAferel @1 & 9 Theorems & —
1. IS 2IRA (Addition Theorem)

2. Tom 9R¥ (Multiplication Theorem)

3. 999 2ARHA (Baye’s Theorem)

1. 3TSITH 2URA — Addition Theorem T 30T &1 DI & v fbar Il &
(a) Addition Theorem for Mutually Exclusive Events

Mutually Exclusive Events @ @& # afd A 3R B &I mutually exclusive events &,
ar qFl H ¥ f TP "eAaT @ °cH B Probability IFI €CARH A GUT B &I el T —
3T Probability & AT & SRTER 81 |

P(AorB)=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(AorBorCor......... )= PA)+PB)+PC)+t ..
or P(A+B+C+......... ) = P(A) +P(B) + P(C) + ..ccoecvve

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.



Probability
The Probability of drawing a King Card is P(A) = ;12 and the probability of drawing a queen
. 4
card is P(B) = —
52
Since both the events are mutually exclusive, the Probability that the card drawn either a
King or queen is : -

P(AorB)=P (A +B)=P(A)+P(B)

_ 4, 4 8 _2
5252 52 13

2. Addition Theorem for Non Mutually Exclusive Events

NI 3rEM 2URA (Modified Addition theorem) @ IR Afe A IR B al
R¥R Al TeATg 9 8 af S99 A a7 B a7 T (Either A or B or both) @ e @
Probability A @ ©c- @I Probability STT B & ©c- @I Probability & el aHl & TdH
1T ' (Happens) @1 Probability @ &x16R &Il & |”

JHITHAR : P(A or B or both) = P(A) + P(B) - P (A and B)

or P(AorB)=P(A)+P(B)-P(A.B)

Generalisation : - If A, B and C are any three event then P (Either A or Bor 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)=3%

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

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

P (A and B) = % (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 S5 1 _10_1

T30 30 30 30 3
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3. Multiplication Theorem : -

afd A 3R B & Wa= (Independent) B € AT 39 QI A 3IR B ¥Rl & TdH
T "eH @I Probability QI TSR B AT — 3N Ic &I AT Probability &1
U & d_TER BT © |

P (AB)=P (A) X P (B)
Generalisation :- If A, B and C are three independent events then
P (ABC)=P(A) X P (B) X 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) = %

Probability of head on the second toss P(B) = %
Probability of head on third toss P(C) = %
Since the event of getting head in each toss is independent

1 1.1 1
So P(ABC)=P(A) X P(B) X P (C) = —x—x—=—
0 P(ABC) =P(A) X P (B) X P (C) = Sx—x— =2

erd UTfiddr (Conditional Probability)

afd A 3R B &I 3f3d (Dependent) ¥eAT¢ & @I, B @ ®c @ Conditional Probability is
given by

P (B/A) = if’f) ) Provided P(A) > 0

_ P(4B)
ERLRCCIN P (A/B) P6)

; 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 :
P(4) = > 3
10+5 15
The Probability of drawing the second black ball given that the first drawn is black and not
replaced is P(B/ A) = _4 4
10+4 14

Since, the events are dependent, so the probability that both balls drawn are black 1is :



Probability
P(AB) =P(A). P(B/A)
5 4 2
=—X— = —
15 14 21
3. 999 Theorem : - (Bayes’s Theorem) : -

9 Theorem &1 Inverse Probability Theorem I &gl Sal 8| In this theorem the priori
probabilities are revised in the light of new sample information and posteriori probabilities
are obtained.

JEERV & AR R IR (AT det 3§ 6 Blell 3R 4 Fha g & 9T T I H 4
Plell 3R 6 WG I 3| 3@ Bl U@ Il § ¥ U g Farell I &R 99 af & d8
BTl BT 3R 3fF g S BT & b TG Ugel Ot H | Farell T8 © 1 TR 9, A 59!
Probability Bayes’s Theorem & 3R {FabTell SITQ |

Statement of Baves’s Theorem : -

Ife A, and A, T Mutually Exclusive and exhaustive events gl 3R B Ul "eAT B
ST A; and A, a9 § 9 °gfed € Adhdl €, d ¥ B & 8¢ WM WR TSl A, Ud A,
gfed 89 @1 Probability 1 7 | SITd &1 ST \dhahl 2 -

P(4). P(B/A))
P(4). P(B/A,)+P(4,). P(B/A,)

P(4,/B) =

Similarly
P(4,). P(B/A,)

P(AZ/B):P(AI). P(B/A,)+ P(4,). P(B/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 A; and A, 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.
70
P(4)=70%=——
( 1) Y 100
30
P(A4,)=30%=——
( 2) Y 100
P(B/ 4)=80% = 8—0
100
%0

P(B/ 4,)=90% =
( 2) Y 100

Now :
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Events | Prior Probability | Conditional Probability | Joint Probability
Ai P(A1) :7_0 P(B/Al) :& 7_Ox&

100 100 100 100
A P(Az) :ﬂ P(B/Az) :& ﬂxﬂ

100 100 100 100

We are to find P(A,/B) i.e. the Probability of the standard quality scooter was produced by
Plant I.

So by Bayes theorem.

Joint Probability of the Ist Plant

Sum of Joint Probability of Both Plants

70 80
= — X ——

100 100

70 80 30 90 56
= X + X =—

100 100 100 100 83

Use of combinations in the Probability :-

P(4,/B)=

If there are total n cases, then to select r cases at random from these then total number of

. n!
possible ways are n, = ———
© (n-r)!r!
Here n ! = n factorial
=nx(M-1)n-2)(n=3) v 4 x 3x2x1

Ifn=5
thenn!=5!=5%x4 x 3x2x1 =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

Favourable cases

As we know Probability =
Total no. of cases

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

! |
12, = 12! =12xll><10><9.=220.
91 x 3! 91x6

Fovourable cases= no. of three balls can be drawn out of the total four black balls.
] !
4, - 4 =4><3.=4
1! x 31 11x3!




Probability

So, Probability of getting three black balls = 4 = L
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

(1) 8, (i) 7, (iii) 11.

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

(1) 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 § =P

=P:i Ans
36

(11) The number of outcomes favourable to 7 are (6,1), (5,2), (4,3), (3,4), (2,5), (1,6)
1.e. the number of favourable outcomes = 6

6

36

= l
6
(ii1))  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 P(A4) = 5

The Probability of drawing on ace of diamond P(B) = %

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(AorB)  =P(A)+P(B)

_ B 1 147
52752 52 26
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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) = %

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

P(B) = %.

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

P (A and B) = €
30

P(AorB) =P(A)+P(B)-P(AB)
6.5 1 10 1

T30 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) =

o | W

Probability of drawing black ball in the second draw P(B) = % .

Since, the events are independent, the Probability that both the balls are black
~ P (2 black) = P(Ist Black) x P (2™ Black)

33 9

= — X — = —

8 8 064
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) = %

Probability of hitting the target B is P(B) = %



Probability

Probability that target is not hit by A is P(Z) =1-P(A)

1
4
Probability that target is not hit by B is P(E) =1-P(B)

2

1
3
Since, the events are independent, the Probability of not hitting by both A and B is P(Z . Z_B)

P(Z-E):P(K)-P(E):ixézé

Hence, Probability of hitting all = 1 - P (not hitting at all) =1— L = 1

12 12

I @ i

1. wRedT &1 qou fa A # MuiRa g 8 2

2. UIRar &1 o &1 s @ e @ |

3. 9o Rrgra fas ufdarfed fear |

4. AT fIaReT @) G FamRn |
SR

I. Otol

2. P(A and B) = P(A) x P(B)

3. Thomas Bayes

4, -xto+x

1.€.

Number of favourable cases

PA)=p=
(A)=p Total number of cases

m
p = —_—
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.
ERIRCEINEE
P(Z) = q = Probability of non-occurrence of event A

or  P(A) i—P(A)z(l—ﬂj
n

SR F W & 6 P(4) +P(A4) =1
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