=10
' AiisTeht (Statistics) l

% “Statistics may be rightly called the science of averages and their

estimates” —A.L.BOWLEY & A.L. BODDINGTON ¢

13.1 9faat (Introduction)

B SIMd ® o Wit o1 qienr et faeia 3299 & o
T stihel W Bl 81 8H 3fihel ol foveivor U e
X 37k o1 H i o € ea fuselt seneti & sfidhel
AeifEs To URUNEG ®9 H Fod i i fafedi @
e fan 21 I feuw sfisel & Heegol oi ud
fogroanetl w1 swiar 1 ¥R TR WU sAiesl w1 TH
gfafferes WM @ H w1 fafeEi o IR § off remes foean
21 38 9T HI Shelld UG shil W10 Fed &1 TR HifaQ 43/
fop T (WHiqR HeA) , WifeAshT SR Sgesh hiid ygtd i Kar] Pearson
@ A9 €| ShEE w9 o "9 B9 3H 91 i 9 e (1857-1936 A.D.)
g fF ofiwe fFm wm R Sfxa € fog kel & ggfaa o1 fag=m & fow a5 e
off e g =ifey fom stierel o feram forewra @ o1 o ™ w9 i @9 o W/ AR
8 YR THE 2
T Feaarsi g frod <8 Hel § &M U W faEn W
FeE s A : 30, 91, 0, 64, 42, 80, 30, 5, 117, 71
FeoEs B : 53, 46, 48, 50, 53, 53, 58, 60, 57, 52
T SRSl H1 HEA o Ak Fefaied 2

TS A EGGEISRS]
HEg 53 53
rfeerent 53 53

THIOT HIfSTT foh &9 Yero o1 "iem (X g efud) SHeh AN ki SRl 9 9
AT ST 1 B T,
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— P
i=1
TRt 1 TUMT o foTq efihsl 1 Teel AR 1 TeoRigl A | =afed faan
ST @ @R f frefafed frem ormn s e

n+l

I Jeoli T T faud § o mifeEe (Tjﬁﬁwﬁ%wﬁﬁmﬁﬁm

Tq 2 df mfeaen (gjﬁ R (g“jé’ Heyoll <1 HIed Bl B

T U9 € fF M aecierst AT B 5N T T T 1 W 9 AR a8
T 53 B1 T TH g Tohd ¢ foh I Toctarsil 1 GS9H GHH 7?2 Tawedr 1| FHifw
A% i 8 ufadaefierar 0 (W) ¥ 117 (3Ifrhad) qF €1 Si6fe B S T w1 foer
46 (FFAE) ¥ 60 (Aferhad) d%

3T 379 ST ThI ol Th T Wl W 3Afhd | §H 9 TG T8 SAepfaar
e Bl € (3MRfA 13,1 3R 13.2)1

oSt A fau

pd

0 10 20 30 40 50 60 70 80 90 100 110 120
3TTeRTA 13.1

\ 4

goodars! Boh fau

0 10 20 30 40 50 60 70 80 90 100 110 120
JTMERTA 13.2

T 3@ Hehd ¢ T SociaTel B o G fog T g % U € IR Shid vt
I |9 (WA o HifeAR1) o 3 A e € Sefer socierSt A oh a feaget o
arferer forawa € =1 9 @ifesh el BT 2

a1d: fu T ofiRel & aR ¥ WUl ge <A o foau s wafa w6t A v
T2 21 uRedeiierd Tk 31 e ¢ et s1eee wifereh! & siaa feran S =nfeu)

HEE Ygfa I A9 HT WE & TH TRadeied o v o folt Tt g =rfeu|
TH e W1 ‘WhIUT &Y WG (Measure of dispersion)’ el Sl 81 39 1e4™ H &0
WhIOH I A9 oF  Heo o SAh! oHiichd Ud 3Tlichd kel oh fol@ UM i
fafersi oF aR o W@

pd

\ 4
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13.2 UehiUiT ekt HTT (Measures of dispersion)

sfiehel § YehIvl a1 faerdqor o1 W19 &1 o o] 9gad ohir Ygid i A1 o TUR W
fopa e 21

Wehivi ok fofafaa = €:

(i) 9RER (Range) (ii) ¥ fa=@™ (Quartile deviation) (iii) A1ea fa=re™ (Mean
deviation) (iv) A fo=iei (Standard deviation).

9 31 H B, wqe fagen o sifaiaa of= 9t °1dl &1 e7eaad |

13.3 9T (Range)
TR HIWY fF 3 dociarsi Aden B g 991¢ T W oF 38T H T @R H
foaE, Uoish SJ@en oh STfehad T8 =9 Wi o uR W fa=m f&an on 558 tea
@A 1 T oF AU BH Y® J@el o SATUehan 9 <Aaq godl 1 Al I i
21 39 R ! URET FHel o 2

Feoat AR feg 9 =117-0=117
R FeeterSt B, o fog et =60 - 46 = 14
T URER A > URER B, 3OMT A & WhR § YehIvi o fawya sifie 2 Sefh
B TR Th W & 3ifus w9 €

d: Th @Al h1 YREL = Afefhad AM — FAqH AH

afierel 1 qiEt g faee o Yehiv &1 He-Hi@l (rough) I 21 8, fohg e
Hgfa 1 A, foero o 9N § $ TE odqm 81 39 S99 o oIy gH YeRivi o 31
TG 1 STEYFhdl €| TIseadl 36 YehR 1 H1Y Yeroli w1 eheldl Wi & faw (=1 farerer)
T 3T e =l

FET Yga | YeToi oF IR o STYR W HIG hI S Sl Yhiv i Hequl
oY Hied fae 9 O foaed g1 3Tet 31 W fawr 9 == i

13.4 Trem faore (Mean deviation)

IR HiferT foF Yeor x 1 ReR AM ¢ ¥ W (x — @) V& x 1 ¢ @ Taore™ Feamm
21 U&7 x BT k1T Hed '¢' ¥ FRIOH A0 FA ok fAU e o W fomert ww w7 €
T forererl o1 H1eA G101 FIRUST W19 Bial €1 HIeA A1 i oh g g fererer
I Yl T =MfEy, fohg 50 S € R Shdlm wafa ) w9 e o ggeea w5
Aty qem AT gl o T feod B ) THfeT e famer Fones den §9
e B 37 foserl 1 A I € Gehdl B gHeh Sifafd W ¥ W faee
T I B 2
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. foeemi s am 0
e & fameri @ mw_ﬁanﬁaﬁm _n_o
Iq: WeA o WU WeA faeer 96 i 1 i sfiface Tl 2
TR FHIST foh Fehio 1 ST O19 10 FH % foU W yE O H S
e =1 A R R Wem @ ¥ T 9w A 31 s wf e e A
GeAsti o a1 Ul A 39 Seel g 9e @ W e fagetl o o i g
1 <A 21 37 Feer we o' § o o oRuer o o1 W1ed 9 id €1 39 Wie
1 ‘aren feaerem’ wed €1 9r: Sheld WIt o' o |riet qred o et o6 o' °
forerei o oRuer AT o1 Wied B €1 o' o Edel |ien e sl MLD. (a) SR e
o S 2

"a'ufgEeH o fRU" 9= @ A
TeIu i FEA
femuft  wen fomer ohdia wota 1 ferddt oft a0 o @@ fFan 1 whar 21 oy

qiftererta sfeeed o 9iar=id: 15 R Hiftaen] o 9rie Hied fa=ed w1 3w fee
S 7

M.D. (a) =

13.4.1 3-1d‘nghd aiawsl & for@ areg fa=rerT (Mean deviation for ungrouped

data) AF <ifeq o n eIl oh S‘I\ﬁ'—s\’ X5 X,y Xy ...,x”ﬁ{'Q g 2| HieA 91 HIfeHRT ok

Trdey wre famer w1 oA § Frefafed = g we e

STUT-1 3H HEF T 1 HIG 1 4 iy Foed ed wren fomer e 3 81 /H

e 7' <@’ 2l

TUT-2 Y& Y& Xl a T fauer 3194'113617 a, X,—a, x;—a,. .., X —add =yl

T3 foeet 1 fRdet 9 1 Y ereriq Afg fagert § wor fog o @ df S9 e
2 areffd |x, —d,

=0T~ 4 Tl o TRUe A 1 e 9 w1 F@ Wed o' o wue wied faser 2

X, —dl,|xy = dl,....,|x, — a7 F

n

2 il

1A M.D.(a) = =
n

37 M.D.(f)=%zn:|xi—)_c|,ﬁﬁ ¥ =T
i=lI
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, &l M = Hifeent

LR M.D. (M) =% Zn:|x,. -M
i=1

| Tzt | 55 s o micrs &1 fog M g Fefo e @ € 5@ T
Sl TE ®El T B STRY 3@ IWYH wON ki GHeH o fow frefafed
IR A

saretur- frefafed sfiwsl o fou mea & |me W fomes [ i
6,7,10, 12, 13, 4, 8, 12
1 BH HHEg M ded gY FfafEd w2
=T 1 T MU stiswmel w1 Hem
_ 6+7+10+12+13+4+8+12 72

8
0T 2 YEUN o HWEA X W HH: faserx - X
1A 6-9,7-9,10-9,12-9,13-9,4-9,8-9,12—-9 %]
Bl -3,-2,1,3,4,-5,-1,3 21

=0T 3 forereri o fRue WM |y, - X|
3,2,1,3,4,5,1,3 %l
TUT 4 HEA oh WY WEA faged MEtated o

8
2l -
i=1

8

3+42+14+3+4+5+1+3 22
= M =?;=275

M.D.(x) =

Wwwﬁaﬁmﬁéwmm,mﬁwaﬁmmé
FHHUTER IRehe T Tehd 2l

saretor 2 ffafed sieel o fou wea & amer qre faeer 9 S
12,3,18,17,4,9,17,19,20,15,8,17,2,3,16,11,3,1,0, 5

7ol g9 XU T stiemel o1 WA (X ) TG BT S
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- 1 & 200
X ==X =" =]
20;1 20 0

e o fomert & frva W steq |x, - X| 39 R €
2,7,8,7,6,1,7,9,10,5,2,7,8,7,6,1,7,9,10,5

i Dh-dl=124
i=1

3R MD.(X)= — = 6.2

saretor 3 frAfafaa el o mfeas o Aue e foueq A i
3,9,5,3,12,10,18,4,7,19,21

T T8 YaIUl i " 11 € S favm 21 Sehel i ANEl %9 | foren W Ed 3,3, 4,
5,7,9,10, 12, 18, 19,21 9w il 2|

11 + 1

3@ mfww:( jﬁméa?ﬁw:ﬁl

foraet &1 showr: FR9w AW |x, — M| 39 7R 9 €
6,6,5,4,2,0,1,3,9,10, 12

11
Tafag D% —M|=58
in1

e M.D.(M)=—2|xi—M|=11—1><58=5.27

13.4.2 cl'l'fghd 347«:#75!' & fr@ are fa=re T (Mean deviation for grouped data)
T WA © o sffhel 1 & YR © Tiffeha feran smar 2

(a) Hdd IRERAT §eq (Discrete frequency distribution)

(b) "dd IR s (Continuous frequency distribution)

3B 3 SHI YR o 3fiehel o forq mnest fome o s & fafemi o == &)

(a) 3TEAA SR e 7 ofoe f Ry T simet & # fa= 98 x, x, .0 x €
ST SRARAE FE: £, £, .., £, | T Sl Bl IROieg w9 | frefafed TR 9
= fora ST Gohal & T oTHad SRear 9eq #ed 1
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X : X, X, x3 xn

VAR /R AR A
(i) AT < wruer wred faerer gayem g9 XU MU stihel o1 Frefafaa g grn e
¥ o e e

zxifi 1 n
Y=t = N 2.5
fi i=1 s
2

Gﬁzn:xiﬁﬁaﬂﬁximwaﬁmzmﬁﬁwwﬁwahmm%
i=1

WIN= /. SRem & A 3
i=1

q@ B V&0 x BT WA x § faee 9 # ¢ SIR S FRUS W o § st
asft i=1,2,.., n % fC |x, - x| T FW 2

gqoh v forerel o el O 1 18 910 i €, Sifeh wien o g oifsd
e foaer B

Sk -3 i

Fa:  MD.x) = = 57 =N ;ﬁ|xi_x|
(i) wrfemrent o wrUer wren Taerer Aifaent o Gmiey med foee 9 w3 o foe en
U 7Y STHqq aNERAT S i HIieAehT T1d HId 2| SHoh ToTU Y&l i ANEl wH H
afted i Bl 39 UYElq Hudl aRENAd A S €1 dd SE Yeru &

ferfeor shed € foreent weet sitama g,éwwmsﬂ@mgﬁafwﬁlaﬁmsﬁ

1 A N @ <9 =1 21 Yeroi o1 I8 | el o wer fed g © gHiey g7 erifa
iRt B HftaenT T F o d1€ &H Hiieaeh § famerl o U™ 9M 1 ey 9
FA B TH THR

1 n
MD.M) = D filx —M|
i=1
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saretur 4 frefafea stiwsl & fou mea o gmier areg foee J it
x| 2|5 6 8 |10 |12

fl 28] 10| 7] 8|5
%ol MU fXU U eAfehel T WREM 13.1 SR 3T W URheld o oI5 ol

| rui 13.1
X, f fx, |x, —X] fi]x x|
2 2 4 55 11
5 8 40 25 20
6 10 60 1.5 15
8 7 56 0.5 35
10 8 80 25 20
12 5 60 45 225
40 300 92
6
N=> /=40 Zf,x, =300, Zf|x -X|=92
i=l
X lfo—ix300—75
W N [ *

6
2 =7 =4i0 x 92 =23

saretor 5 fefafed sisel o fou mftas & amer e famem 9@ S
x| 3] 6| 9| 12| 13| 15| 21| 22
£l 3] 4| s 2 4 51 4| 3

7o T4U Y 3fiehe Ueel B I H | 1 37 3tihel | Wd Gedl aRardl i Teh %l
AR o © (\ROf 13.2)1
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AR 13.2
x [3 16 |9 |12 |13 |15 [21 [22
304 |5 |2 |4 |5 |4 |3
efi |3 |7 | 12|14 [18 |23 |27 |30
3@, N=30% S 99 HeT 2,

TaferT wifeent 1561 & 16 Y&l o1 Wied 21 98 < Yaror Heell IRl 18 | feerd
& foren 9a 9&7oT 13 B

1597 U&01 + 1631 Y& 13+13
2 2

o1 Aiferer1 9 fomemt o1 fede = evefq |x, — M| frfafea awoft 133 % <
T

ZfeTT ATt M = 13

ARt 13.3
[, = M| 0| 7] 410 28] 9
/i 3 41 s 24| 5] 4] 3

filx =M 30 [ 28] 20| 2 [ 0| 10f32 | 27

if’:m S ifi|xi—M|=149

1 8
zafu M. D. (M)=§;fi|xi‘M|

1
= 5 X149 =497
(b) T SRTAT si2 Teh Fad SERdl sied 98 J@el gl ¢ faw el o fafa=
faT S ol ol o affehd fohan STl € 3R Seh! HEST: SRERdl fol s 2l

IR0 o T 100 B R UTTehi bl Tdd SRRl sied | fHfafad TR ¥ o
foren T R

EISIED 0-10 [10-20 [20-30 [30-40 | 40-50 | 50-60
B hi AT 12 | 18 27 20 17 6
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(i) @Tea o @ruer ured faere Ueh gad SiRaRal Sed oh H1eT i TUHT oF 999 g
Ig M o T Y& @t (Class ) w1 SReRaT 38 Aea-fog W shfga eidt 21 ==l ot
B0 YA a1 %1 qeg-fag forad € iR 31Hdad IRERdl s %1 @e WA faeer wa

F B
amen frefafad saew 3
AT 6 Tefafad eisel o fow mea & amer e faeem A Sife:
TTich 10-20 |20-30 | 30-40[ 40-50|50-60 |60-70 | 70-80
BET & FEA 2 3 8| 14| 8 3 2
o1 fRu Ty etfepsl 9 1 WOl 13.4 S 2
|RUT 13.4
YTelish BEN e -fog fx, | =% | flx-%]
qLel
/,
10-20 2 15 30 30 60
20-30 3 25 75 20 60
30-40 8 35 280 10 80
40-50 14 45 630 0 0
50-60 8 55 440 10 80
60-70 3 65 195 20 60
70-80 2 75 150 30 60
40 1800 400
et N =if,. =4o,if,.x,. =1800, ifi|xi—f| =400
i=1 i=l i=1
zgfer X =—z7: fix, _1800_ 45
N4 40
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- 13 -1
iR M.D.(x)zﬁ;‘fihi—x|=Ex400=10

e o AUy we faue™ 9 o ot og fafy & ws fomem fafy (Step-
deviation method) T WaIT ®¥eh ¥ oh i TRehel § o= Wehd ©| TR0 HITSY foh
74 fafy o eq siiwel o qea a1 STk foopal T fohdl Ueror i whfeud wrea od
a9 Yeront (o fafe=r ot & wem-fogen) 1 39 sieud @ea 9 foauem @ w1 81 98
forae den @1 R qd 635 (origin) i ¥ ¥ Ufaeenfud &Y hicdd "1 W & S
& B B, S R aepfa 13.3 H <t W R

—-60 —50 —40 -30 —20 —-10 0 10 20 30 40 50 60€=

° ’ ° ° ° [ ] ° ° ° ° ’ ’\%

Z . o . o o . o . . .
& S
—>0 10 20 30 40 50 60 70 80 90 100 110 120
&* UEA
Hicad Ared
3TTeRfd 13.3

Ifg qeft formermi @ 1 Wd UHEE (common factor) B A Tl =il WX

FT % U 3% 3@ 9 UrEe ¥ 90 | ¥ 3 T fauer w1 ue faeem #ed

wg faere oF 1 gisman g @ W YHE w61 qRedd el €, S R et 13.4
Tt T R

WW'@_6_5_4_3_2_1 0 1 2 3 4 5 6€

g 60 504030 20 =10 0 10 20 30 40 50 60

° ° [ ] ° [ ° ° [ ] ° ° [ ]
M M M M i M M M M M M =N

0 10 20 30 40 50 60 70 80 90 100 110 120
Hicad weA
TR 13.4
forser @ik g forerer Uil o SRR i Bier 1 34 €, o o St Tomnd

T B S 1 WA ST T =R dl.:x’;a‘zﬁw%\,aﬁ ‘@’ Tfead T T 9 h
T UEEE ?1 q9 9% famer fafy g x fefafed g @ 9@ e s e
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31BN STV 6 o Akl o forg U famem fafy @md) g9 wfewd A ¢ =45
AN h=10,d & R Fre=fafea 9ol 13.5 9 2

|Rot 13.5
. BET I . x. —45

TTdTeh . e - d =— d. | |x.—Xx |lx. —X|

o e | =2 ga | -] | -

/,
10-20 2 15 -3 -6 30 60
20-30 3 25 -2 -6 20 60
30-40 8 35 -1 -8 10 80
40-50 14 45 0 0 0 0
50-60 8 55 1 8 10 80
60-70 3 65 2 6 20 60
70-80 2 75 3 6 30 60

40 0 400

7
= 0
X=a+———xh =45+—x10=45
B X=a " 20
1 < 400
M.D. (X) = — |x, —x|= — =10
4 @ = 2hp 3=

@ feorutt |98 famem fafy 1 ST 5 99 9 % o e S 81 9 whwe
I F 2l

(i) wrferent ok wTUer wren faerer U MU eihel o forw Aifeaent | wre fomem
FE HI YR a9 & 7 S TR B We o 9y e faued 9 w9 % faw #i
off| 3o Ty 3f hat fa=e o & 99T Hied & T W At o § Bl 8
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3T Fad IRANAT d2 oh foTT HIfeaIehT A1 L i FihaT 1 TR HI| Akl
I T ARl HH § Fafed ] &1 d9 Had SRaRdl 929 1 AR T FE B
Iy T 39 o &1 i w © e wfere fed et € (39 o w1 e
Tt FEd ) SR d9 frefafed g o g

N_c

miEH =1+ 2 x h

aﬁﬁmﬁ%ﬁ%ﬁuﬁaﬁa@w%&wmwﬁwaﬁwﬁ

SERAIS &1 AN N, "ifedept ot i 01w /, wifeest o st aiarar/, wfeas
a1l | Wl Ued arel avl st GeElt SRERar C SR Aifeeent ot w1 fawar 4 21w
A HEH o TRE T&F A o HeA-Taga x 1 Hifeeh § famer w1 e 6 s

|x; — M| W e 2
1 n
T MD. (M= > filx —M|

T IR i e ST ¥ T R T B
saretor 7 frefafea siiws! o fow it & amer A famem J@ sifsa)

ot 0-10 | 10-20 | 20-30 [ 30-40 | 40-50| 50-60
IRERAT 6 7 15 16 4 2
T fau U siwel 9 fre wnol 13.6 S R
RO 13.6
Ell FRER el SRear | meA-fig | |x; —Med| | fi|x; —Med.
/; (c.f) X,
0-10 6 6 5 23 138
10-20 7 13 15 13 91
20-30 15 28 25 3 45
30-40 16 44 35 7 112
40-50 4 48 45 17 68
50-60 2 50 55 27 54
50 508
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&l N = 50, 3qferT g & 71258 7g 20-30 v § 1 TEAY 20-30 HIfeAHT = 2
Y W4 © T

N_¢
2

Rt = | + x i

T&l [=20,C=13, f=15, h=103 N =50

25-13

zqfere, mfeger =20+ x10 =20+ 8 =28

3d:, AIfeAeht o H9ey H1ed fomem

1

6
MD.M) =— D filx - M = %xsos = 10.16 21
i=1

| womraett 13.1]
T 1 9 2 | fSu U el o fau "iem & get wem fome I Sifew)
1. 4,7,8,9,10,12,13,17
2. 38,70,48,40,42,55,63,46, 54,44
YT 3 F 4 o 3kl o fau AifeAet o @er HeA fome A Sifs)
3. 13,17,16,14,11,13,10,16, 11,18, 12,17
4. 36,72,46,42,60,45,53,46,51,49

YT 5 9 6 o 3kl o o HIed & @iel "ieA fomed A S
5. x, 5 10 15 20 25

f, 7 4 6 3 5
6. x, 10 30 50 70 90
f, 4 24 28 16 8
YT 7 9 8 o 3Nkl o faw HifeAsRT o @der WieA fome A wifer)
~N D 7 9 10 12 15
/8 6 2 2 2 6
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8. x 15 21 27 30 35

13 5 6 7 8
YT 9 F 10 o Ahel oh Ty WA oh WUl Hied faee A sifsu

9. | 3ma yfdfe
7 ) 0-100{100-200{200-300]|300-400[400-500 500-600;600-700{ 700-800
. 4 8 9 10 7 5 4 3
Sl &
10. [@=m
(cm ) 95-105 | 105-115 |115-125 | 125-135 | 135-145 | 145-155
ASHI Hl
.' 9 13 26 30 12 10
e
11. fr=fafea siwel o fou mftas & @me o fomem 9@ wifs:
3k 0-10 10-20 20-30 30-40 40-50 50-60
ARl st
N 6 8 14 16 4 2
e
12. = T 7T 100 SAfFT= FT 3G o6 Fe Hi HIfeART TG oF Wue AweA fo=ed
I UM hITSIT:
3y (a9 H)| 16-20 | 21-25 | 26-30 | 31-35 | 36-40 | 41-45 | 46-50 | 51-55
e 5 6 12 14 26 12 16 9
[Fehd Y ot &t 1= I & 9 0.5 Te1 X 9 IR 3= G H 0.5 Sig X fu
T 3Tihgl i Tdd IRERA §ie H gfely)

13.4.3 qreq ﬁlﬁﬁ?aﬁ'ﬂﬁﬁmﬂ?(umitations of mean deviation) 9gd 31feeh fo=wor
71 fored aeft syEenet | it shia ygfa i Sugead A e St |1 o7 39 <9
¥ wiftreht o @rder w1 foeed R g0 e favearg € fRan s gk 2

e ¥ foa=er &1 9 (R fag &+t Sigwl) Wit 9 faged o 9 § e1fus
BT 2| ST Wi o Wi Hiea forae ifies oo el 21 o7d: s quned § Hiea
forrer TGS GRS < Fehdl ©1 W1 €1 Hied oo i foreeri o fRus) /M
Ja TR S B 1 3HiT g8 31X sSmiorde TorieH o e el B 81 SHeRT A
2 foF o USIUH #1 o= A9 H AENIHA ¢ HHEE foEed YHvH # TE &
T WY 7
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13.5 TEUT 31X A fa=re™ (Variance and Standard Deviation)

I} Hifere for Sk ygfa =1 A9 o e ore fouem 9 &6 o fou g0 fo=emi
o Ut 9l w1 = foman om v mred fa=ers i wefes sAH o foe foan o, er=ren
el 1 9 = @ S 2l

ol o @l o R0 39 36 FHE i fo=ei o ol wieht ot g R S
a1 21 e e T © foh forerei o 98 off ok 8 2l

HAT X, X, X, s X, , 1 UG € T X IR WA T T

If% o8 I I B A FSh (x, —X) YA T S gHh e ¥ e yeR

1 foreRo T § i 7@ Ah Yaw ¥ % AR @ oW A ) (% —X) s
7% 3fTa el € FF W& x, x, x0T ¥ O Fihe € Qe YO 1 WA xR

1270 300

Trey foreror H ® | 3ok Taodid =fE =1e AT et @ o Ueron o1 "HieA X ok Wider R

aﬁw%lwmwﬂaﬁ%ﬁaﬁz:(xﬁf)zwﬂﬁaﬂﬁaﬂmw X % e

YeRI0I A1 fa=or Bl A9 1 U HausHe Udie 87
T 3Hoh fIw = Veawnt 5,15, 25, 35,45, 551 Uk TH==A A Td 1 T U0l k1 HeA
30 B 3@ geed H x 9 famer & ol 1 4 frefated 2

6
Z(xi —X)" = (5-30) + (15-30)>+ (25-30) + (35-30)+ (45-30)2+(55-30)?
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T o eI Boid € fEes 31 der frefafed €
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T YeTull 1 WeA y =30 B
T TeaE A 9Ol B % A& 30 R
Tq=ad Bk el o faererl o ol o1 g frefefaa 2
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31
> (=) = (15-30) +(16-307 + (17-30) + ...+ (44307 +(45-30)°
i=l1

= (C15P H14P+ ok (<12 + 02+ 124 22+ 324 .+ 147+ 15

= 2152+ 142 + ... + 17]

- 2x15x(15+61)(30+1) — 5% 16 x 31 = 2480
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(TR 9& n Trehd Gl o ol w1 AN = nn-D2n- 1) T 7, TWin=15%)

6
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TR 13.6
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1
e :éx 1750 =291.6 8 3R "9 B, magixmgo:go%

Ig fTd el § for Ig=ag A foera a1 foeror Gq==a B &1 otden sifare & < <Al
Tl o aTuferd aRome | sefhtad feae § 9 @ 2

1 —\2
eﬂﬁ:%ﬁ;z(xi—x) 1 YhIUH i ST WY o &1 H of Fehd 2| TE HE

teiq e o foreei oh ol sl WIS WERUT (variance) edrdl 8 3R o2 (Fammn &1
ol Tl S €) @ <@ )
37 n e X}y Xypeey X °hT THIUT

ot =1 Zn:(xi -%)’ %
nig

13.5.1 9T&k faereT (Standard Deviation) FEIUT i UM o g U ® fop st
TO x TN x hT TS TEROT KT TR © S B, A TEOTH (x—x ) o A
THEY ¥, 3 HROT G S UAICHe ST i UTUll Rl WIeA o WUl Y10 i
Felifed A9 & &9 § e foRdl ST € SR 39 AE foeer wed 1 W e
HH=Id: o, g1 YeRkid fean sar @ aun frefafed ger | femn s

o - /% i(x,-—f)z ()

3N 3YTlehd 3AThSl 1 TV F HHE fa=e A HH & o F5 S0
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sargtur 8 frefafed stiwsl & foaw wawor deon Ams fa=em 3@ wifea:
6,8,10,12, 14, 16, 18,20, 22, 24
7o QU U sieel ®i fEfdiEd R 9 Gl 13.7 | foe ged €)1 " @l 0
forerer fafer g0 14 =1 Sfeqd H1e oo 1 foman T €1 YN i Wl =102
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|RUT 13.7
. g Xi=l4 e 9 faged G-F)
: ! 2 (x-x) i
6 —4 -9 81
-3 —7 49
10 2 -5 25
12 i -3 9
14 0 i 1
16 1 1 1
18 2 3 9
20 3 5 25
22 4 7 49
24 5 9 81
5 330
gHfarg, e X = hifeqd e + "Iln xh
14+ x2=15
10
1Y & 5 1
aiR WG2=;;(XZ~—X) = 5%330= 33

Fd:  HAES fo=ed o = /33 =5.74

13.5.2 Ueh 3I@Ad SRARAT &9 &1 THEE faaeq (Standard deviation of a
discrete frequency distribution) 1 o e e srEad " fefeted @

XX, Xy Xy, ..

foofe S S

, X

n

WW#WW%Waz\/%iﬁ(xi—f)z, . (2)
i=1
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£l 35| 9f s| 4| 3| 1
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| 13.8

Y | fx | x-x =%)7| £, -0
4 3 12 | =10 100 300
8 5 40 -6 36 180
1 9 99 -3 9 81
17 5 85 3 9 45
20 4 80 6 36 144
24 3 72 10 100 300
32 1 32 18 324 324

30 420 1374

7 7
N=30, 2 /% =420, Y f(x,~%)" =1374
i=l1

=1

7

& Zfixi 1
f:L:_X420=14
N 30
1< .,
1 T (67) = 2 fi= ©)
i=1

1
=—— x1374=4538
30

dR T faEed o = 458 =6.77
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13.5.3 Ueh Gad AR &Rl 827 &l ek e (Standard deviation of a continuous
frequency distribution) TS T ¥ad IR e % |t o o TEY M Tl 39
3TAd IRARAT g § Fefud % Tod &1 99 STad aRaRdl s o fou 379 T8 fafy
SR WM fame 9 fRan S
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1| & s (e, )
;W foeer o = E\/NZ/‘;&. —[Z/‘ixi) . (3)
areTor 10 Frafafed s & fau e, gaeor st aee fageq 9 st
el 30-40 40-50 50-60 60-70 70-80 80-90 90-100
RS 3 7 12 15 8 3 2
T fau MU siewel 9 frefafed grof 13.9 590 )
|rui 13.9
el sReRar | "weE-fag | fx, | (o-x )} flx—Xx)?
(f) (x)
30-40 3 35 105 729 2187
40-50 7 45 315 289 2023
50-60 12 55 660 49 588
60-70 15 65 975 9 135
70-80 8 75 600 169 1352
80-90 3 85 255 529 1587
90-100 2 95 190 1089 2178
50 3100 10050
, (@ 3100
_ v =2 — 62
ard WA (T) = ;f, = 5o

1
= —x10050 =201
50

AR A fa=ed o= 201 = 14.18
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|t 13.10
x, | f| fx | x| fx?
3 7 21 9 63
8 10 80 64 640
13 15 195 | 169 [ 2535
18 10 | 180 | 324 | 3240
23 6 | 138 | 529 | 3174
48 | 614 9652

o4 T (3) 5N

o = ANS S - ()

_ % J48x9652 — (614)?

_ L \/463296 — 376996
48

1
=—x293.77 =6.12
48 6

SHfTT, Ak oo 6 = 6.12
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13.5.4. GGIUT & HTTeh farerer A1d &+ o fera o fafer (Shortcut method to find
variance and standard deviation) HH-FI ThH TRARA ded % eTon x, S
fafit ol o A x % W 9gd 9 B € A HEA 9O TE A HA HieA &
ST © A SATHe 95 ol 21 U aRandl ded, T - oidie 99 @, % fou 18
faaem fafar 5101 59 9fshan 1 WA =1 1 Fehat T
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(F&T hort ST €)1 7 o fF u= faEem @ = Wy B

i y, =2 A x,=A+hy,
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M S © T x="=‘N
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D L(A+hy)
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N
1 L n 1 n n
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37 x=A+thy

o9, R x B TG, Oy Z%iﬂ(xi -X)°
i=1
1 ¢ _
=§§ﬁ(A+hy,~—A—hy)2 [(1) 3R (3) M)

=%iﬂﬁm—ﬂ2
i—1

h

= ﬁzf" 0 =3 =12 =Ry 1w
i=1
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X y
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. (2)

. (3)
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(3) 3R (4), W TH i g € R

2
h n n
o = ﬁ\/NZfiyf —[ZfiyiJ )
i=1 i=1

3TEW 30T 11 o 3iihsl § G (5) o SN gN oy fafy § e, yeeor 9 Aeeh
IEEEEISIRCTY
sareor 12 fefafeq e & fau @, 7R 9 9He foued I Sifeg:
1 30-40140-50] 50-60| 60-70 | 70-80 | 80-90 [90-100

IRERAT 3 7 12 15 8 3 2

T UM o hiedd M A = 6581 T8l h=10
feu U Siemel 9 Frefafad Gl 13.11 9w g 2

|ROT 13.11
o | wE | meefeg |y 1_065 2| £y | f?
f;' xi

30-40 3 35 ¢3 9 -9 27
40-50 7 45 A ) 4 ~ 14 28
50-60 12 55 ~1 1 -12 12

60-70 15 65 0 0 0

70-80 8 75 1 1 8
80-90 3 85 2 4 6 12
90-100 2 95 3 9 6 18
N=50 —15 105

- 1.y 15
gafery x=A+250 xh=65—% 10 = 62
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9. oy fafy grr wed, T 9 A fa=er 9 &)
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T /M IO & YL x ql y 2

safaTT, "ﬂ'@?’ﬂ 1,2,6,x,y%l
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3, WA x =4.4= .
a 22=9+x+y
zafery x+y=13 (1)

"N _
q F T =824 = —Z(x,- —x)*
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1
el 8.24 = {3.4) +(24) +(16) +27 + ) ~2x44 (x +y)+2x(44) E
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Ell X—y=4+5 . (5)
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1 100 100
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e gl ek fo=ged o = ” fo— ?[Z%J
i=1 i=1

—— X T — (40
st Jloox Zx (40)°

T 2601—— x Tledd X" 1600
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AT Wel A fa=em

:\/ﬂﬁ inz _ (gét“m)z

n
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