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HIETehl (Statistics)

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

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

15.1 E&IEF[ (Introduction)
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15.2 YehiUlA o | (Measures of dispersion)

sfiehel § YehIviT =1 TaeiqoT 61 W1 Y&t o =T 9 chi FIfd i A9 o TR R
ERIRS IR

YT o fefafEa @ €

(i) 9@ (Range) (i) ¥q¥%® fa=@™ (Quartile deviation) (iii) ATea fa=e™ (Mean
deviation) (iv) A fa=e (Standard deviation).

39 ™ | B, TqUe fagey o SIfafea o= aft Al o1 sTerds &

153 uft@T (Range)

T HIST fF 3 dociarsi A de1 B N S91C T W oF 3/ H T @R H
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21 29 3 ! ufEy Fel S 2

FeES AT faw aRER =117-0=117
AR deaars B, o fog 9RER =60 -46= 14
T GRER A > URER B, TEMIT A & SRR § SRIvH a1 faewe sifie § sete
B % WhR TH TW o e U 2l
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yafa 1 A, fa=ror o 9N o F T odqm ?1 39 S99 o Ty g qeivi o o1
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R ARG g =feul
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Y Hied fa=e o W foreed g1 3Tet 31 W fawr 9 == i)

15.4 wrem faoret (Mean deviation)

IR FHIfSY foh Jeror x 1 R AM 0 ® 3@ (x — a) &I x &1 ¢ 9 Taore™ Feam
21 U1 x 1 Held G '¢' ¥ U Fd FH F AU 8 ¢ 9 faeer w2l
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n
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qe M.D. (M)=% Zn:|x,-—M|,aﬁ M = Hifezrent

i=1

| fomuit| 5 sream o mfere %1 fag M g Frefua i 0 & 5@ @

3 TE wET T B MY 7@ SUYE wON ki gHeH o fow frefafed

IR0 o'

sarEvur-1 frefafea el & fou mea o gmer W faee J[ wifeg:
6,7,10, 12, 13, 4, 8, 12

1 B9 S 3 dgd gU fefaiEd e i ©:

=or 1 fRu Ty sttt w1 meA

_ 6+T7+10+12+13+4+48+12 72
X = =—==9%
8 8
0T 2 WEUN o HWET X W HH: foeerx-x
37eIiq 6-9,7-9,10-9,12-9,13-9,4-9,8-9, 12 -9 &
R -3,-2,1,3,4,-5,-1,3 %

=0T 3 forsert o fRue /M [, - x|
3,2,1,3,4,5,1,3 2
TTOT 4 W oF WUy W fager frefated 2

8
2 |% =%
M.D.(X) = ZIT

3+2+143+4+5+14+3 22
= g =?=2.75

| feovit | wer ar = &) fores % T W ew, =N w1 avid B fa @
FHHUFIR IRee HT Tohd 2l

sarstor 2 fefafed siwel & fou men & amer are fagem 9 St
12,3,18,17,4,9,17,19,20, 15,8,17,2,3,16,11,3,1,0, 5

%ol g9 QU U stishel 1 |iem (X ) T A 2
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120

— 200
X = — Xi = — =
20&t =5y = 10

e 9§ fomerml & frva W st [x, - X| 39 R €
2,7,8,7,6,1,7,9,10,5,2,7,8,7,6,1,7,9, 10,5

20
Dl =128
i=1

B 124
3R M.D. (X )= 0 =62

saretor 3 frfafaa feel o mifeaen o wer mweg fome A@ Sifs:
3,9,5,3,12,10,18,4,7,19,21

&1 I8 YeIll i HEw 11 € W faum 21 Sl i SREl % o fored W 'H 3,3, 4,
5,7,9,10,12,18, 19,21 9= giai 21

11 + 1

3@ nﬁw:[ ja?m@ﬁ@f&mﬂ%l

ferarerdi w1 wmen: FRdw 7 |x, — M| 39 9@R @ 2
6.6.5,4,2,0,1,3,9,10, 12

11
Dy M=ss
i=1

11
e M.D. (M) =1—11 > |x =M =%x58=5.27
i=1

15.4.2 OHITghd 3470h$l' & for@ are faererT (Mean deviation for grouped data)
B WA € foh il &l < YR @ affepa fepen S 21

(a) THdd IRIRAT §e7 (Discrete frequency distribution)

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

31SU 39 <1 TohR o SAiehel o forT wre oo oa & i fafersi o ==t i)

(a) 3TEAA ISR ses 7 AT fF fRu e simel § o fa= 9amn x, x, ., x €
et aarand ww: £, f,, ..., f, §1 T TS 1 ARvias w9 | frefafed wer 9
e fohen S Teha @ o oTHAd SRR §ieT FEd ¢
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X:Xl X2 X3 Xn
AR I SR S
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aﬁzn:xiﬁﬁmﬁxiwwﬁm:mﬁﬁmwﬁHWW%
i=1
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ferfor ot © foreent weelt e g,éawmmsﬂﬁuﬁrafw%laﬁamaﬁ

1 A N @ <9I 701 €1 Yerol w1 € | el o wer fed el € gHiey g8 rifad
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saretr 4 frefafed efiwst o fou qea o g A@e faeer @ Sifeg:
x| 2|5 6| 8|10 | 12

fl2 |8 w0 7] 815
Fol MU f&U U el T WRUM 15.1 SR 3T W Yol o o8 oy

|roft 15.1
3 f fx, v, =% | f]x %]
2 2 4 55 11
5 8 40 25 20
6 10 60 1.5 15
8 7 56 0.5 3.5
10 8 80 2.5 20
12 5 60 45 2.5
40 300 92

6 6 6
N:Zfl :40’ Zfixi::;()(), Zfi|xi_)—c|:92
s i=l i=1

7.5

1
[

Z |~

™M
>
=
I
X
(O8]
S
(e)
I

BRI

i X 92 =123
40

R M.D. (x)-% Z6:f %, = x|

saretor 5 fefafea sisel o fou wftas & amer qe famem J@ S
x| 3] 6| 9| 12| 13| 15| 21| 22

1

£l 3 4| 5| 2| 4| 5| 4] 3

7o T&U T Sfiehe Ued B RIS H | €1 59 stihel | W Gudl SReNdl i Teh Rk
R o € (FROM 15.2)1
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|ROT 15.2
x [3 16 |9 [12 |13 [15 |21 [22
fil3 (4[5 [2 4 |5 |4 |3
cf |3 |7 12 |14 |18 [23 |27 |30

3@, N =302 S 99 ge& 2,
3afeT wifegent 156 & 168 Y&l o1 Wieg §1 € <1 Yaror H=ell aRerdr 18 | fied
& frge Wa U&7 13 B

153 UeoT + 163 Yaror  13+13
2 2

i "ifeTsht M = 13

s wifrawt @ famadt &1 e @3 Sufq |x,. — M| fa=fafea
groft 15.3 | <9t Tw @

|Ruit 15.3
|, — M| 10| 7 4f1]0]| 2|8]9
fi 3 4| 5|24 5] 4] 3

filx-M| 30 [ 28| 20| 2[00 | 10f32| 27

if,. =30 &R Zng,. |x, —M]| =149
i=1 i=1

1 8
THfaT M. D. (M)=§;ﬂ|xi‘M|

1

=£><149=4_97
(b) Had SENAT e Toh Had SRERAl s a8 §eel gl ¢ foad stfne! w1 fafi=
fam efax ot ot o afiepd feman ST € IR ST HES: SRERar ferdt St 2
IO o AU 100 B G W] hl Tdd SiaRdl deq H f=fafed R 9 =e
foran T R
EISIED 0-10 [10-20 [20-30 [30-40 | 40-50 | 50-60
BlElfcakste 12 | 18 27 | 20 | 17 6
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(i) @rer o |ruer wred faerer U Hdd SReRdl s o HIe i UM o THY g
g U o T Y o (Class ) w1 SRERAl SHoh AeA-foig W ohfa et €1 7l o
T Yo ot b1 qeA-fag fored © iR rgad aRaRdl s i a¥e Ared fomer A

T B
stz et STeRe <E
SaE0T 6 fAfafEa stiesl o fau e o |mey @ fomed I St
i 10-20 | 20-30 | 30-40| 40-50|50-60 |60-70 | 70-80
BET & FEA 2 3 8| 14| 8 3 2
T feu U sffemel ¥ = |roft 15.4 w90 )
|RUT 15.4
Elisica B o neg-fog fx | o= | f]x -7
e
f, X,
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

7 7 7
N =>'f =40, fx, =1800, D f|x; - x| =400
i=1 i=1 i=1

1800
X, =——=

=2 45
40
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13 o1 _
iR M.D.(x)—ﬁizz;fihi—x|—4—0><400—10

mer o Ay wer fauem Ja & it oy fafy e ws fawem fafa (Step-
deviationmethod)WW”T hich ¥ o hicH W@WW%IWW%
7o fafer o g9 sfierel o wed o1 ek facehel U fohdl Heror w1 shfead Hred o 2l
a9 et (= fafe=r ol o qen-fagen) %1 59 wfcyd Area @ foaeer 96 w1 21 98
foeem wen @ W g {95 (origin) F I | Gfaeenfad ¥ swfcqd /e & S
& B ®, S T emepfa 15.3 | st T 2
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[ ) ’ L[] L[] L[] [ ) L[] ° L[] L[] ’ ?\%

& <—

¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ —
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& UEH
hHicad WIed
3TTeRfd 15.3

gfe gt faaami | *ig 96 TUHEE (common factor) 2 @ T = @«

FT o oL 32 39 9d oEEE ¥ 9 <d 71 3 A faeert w1 ue faeem wed

W T oH 1 gisma §@ Ya W YaE 61 qiEde el ¢, S o et 15.4
EEIRICIS
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° ° ° ° ° ° ° [ ] ° ° [ ]
N
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Hicad HIed

3MeFfa 15.4
forerer 3R 7% farer e o SRR Rl BieT R W €, e qom S o

WA B S | A AR T TR di:x’;a%ﬁw%,aﬁ ‘a’ Fieqd WA T F h

T rEe 21 a9 9% faeen fafy g x fefafed 39 9 9@ e s R
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3T SN 6 o 3Aihgl o foay ug famem fafy @vmd| &q wfeud @ o = 45
AR h=10,o0 & 3R Frafafead grof 15.5 9@ )

|RUT 15.5
. B i . x; —45
Yredlich . e d, == d. | |x—x| | f|lx,—X
o w0252 g g | -
fi xi
10-20 2 15 -3 -6 30 60
20-30 3 25 -2 -6 20 60
30-40 8 35 S | -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
> fid
THfT X=a+'= Xh = 45+—x10=45
N
.1 < 400
MD. () = — Y fl|x 3= == =10
R @ = A -F=

e oot W fomem fafu &1 Swim x 9@ w0 % fog fFn s 21 9w wfEn
35 B 2

(ii) FrTfezrent & wTder wren faerer fRu T efiwel o forg mftaent | we faeer 9
FE HI gima a6 B 7 S R BER wie % g wed fae 9 w0 % faw #
off| oy faeiv 3Tt shael foree o4 oF 999 W% o T W HIfeAeh] oF | Bidl 2
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31T Had IRARAT o2 o foIT HIfeareht A1 i i HishaT 1 TR H3| kel
i Teel SARE % | HaEd Hid &1 99 Fad SRRdl S i WA d i o
foau veet 39 =l w1 fuif w@ € few Afre foa e © (39 o &) ArfEeT
Tt FEd ) IR a9 frefafed g9 o

st =1+ 2

N

~_c

X h

aﬁﬁwaﬁ%aﬁ%ﬁmﬁﬁﬁa@w%%wmw@%ﬁ%ﬁ

SERAIS &1 AN N, HifeAent o7t i 101 Hm [, Aifeeht ol st aiRararf, wifeaen
a1l ¥ G Ted arel @l it Geelt IRERar C iR Afeaent o w1 faear 4 21w

A T oF GG Teish o o HeA-TagaAl x o1 Hifexent § forsieri o1 fedey a9 s7eriq

|x; — M| W = 2

qd

1 n
MD.M)=F 3 f; | — M|

70 gfswan = Fefafad See 9 e fFe T 2
saretor 7 frefafeq siwst o fou iftent & e qrea famem @ sifs)

ot 0-10 | 10-20 | 20-30 | 30-40 | 40-50| 50-60
EREIG| 6 7 15 16 4 2
7ol feu U stfersl § = wRoft 15.6 AW R:
WRUT 15.6
Ell AR Herll SR | weA-fag | |, —Med| | f|x; —Med,
fi (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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& N = 50, gEfeTT g o 71258 g 20-30 = | B THAY 20-30 HfeHRT o B
g9 S © T
N

S_c
ﬁw:zﬂf X I

el [=20,C=13, f=15, h=103R N =50
25-13

zHfee, mfeerer =20+ x10 =20+ 8 =28

37q:, WfeTeRT o |TUeT AT foger

1

6
MD.M) =— D filx - M= 5><508 = 10.16 €l
i=1

Z |~

| woerarcit 15.1]

YT 1 92 ¥ fSu Ty eAiwel & fau mea & |mey wed faued A s
1. 4,7,8,9,10,12,13,17

2. 38,70,48,40,42,55,63,46, 54, 44
e 3 9 4 o 3Mhel o foU Afedent o |oer WeA fa=e A sifem)

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 3Ahel o oAU AIeT o @iel WA fo=er A wife)

5.x 5 10 15 20 25
£ 7 4 6 3 5
6. x, 10 30 50 70 90

f, 4 24 28 16 8
e 7 9 8 o 3iiehel oh foIu Aifedent o |aer WieA fa=e A sifem)
7. x5 7 9 10 12 15

f 8 6 2 2 2 6
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8. x,15 21 27 30 35

f 3 5 6 7 8
9T 9 I 10 ok kgl o foIu weA o @el med fa=ed A Sifu)

9. | 3T gfafeA
2 ) 0-100{100-200/200-300[300-400]400-500 500-600|600-700| 700-800
i 4 8 9 10 7 5 4 3
Eakee|
10. [s=rE
(cm ) 95-105 | 105-115 |115-125 | 125-135 | 135-145 | 145-155
il 9 13 26 30 12 10
stz
11. fr=afafaa sfeel o fou mfeaest & Gmier @ fomed I S
Eeh 0-10 10-20 20-30 | 30-40 | 40-50 | 50-60
NSRRIkl
. 6 8 14 16 4 2
q&1
12. = ST U 100 =Afoat T o o deq &1 WA 3y o que /e fa=e
I UM hifeIT:
a7 (a8 ®)| 16-20 | 2125 | 26-30 | 31-35 | 36-40 | 41-45 | 46-50 | 51-55
e 5 6 12 14 26 12 16 9
[Feha Yok ot st 901 W § 9 0.5 ¥ R 9 STh! 3= 9 H 0.5 Wig 9 U
MY SAihgl ! Tad TRARAT 7 | Tafery]

15.4.3Wﬁaﬁ?ﬁqﬁﬁmf@imimtions of mean deviation) 5gd 3fueh fa=ro
71 forera ool syEenst | Wit Sheid yafa i SueEd " AL St 1 o7 39 g9
¥ wiftrsht o @it w1 foeed R g0 we favearg € fman s gk 2

e | faael &1 A (0 fag & Biegd) Tt 9 fagedi o a9 9 sifus
Br1 21 THIAY Wed % |ier wied foa=e sifies e et 21 31d: e gl | "ed
fererer STEdTISeh IR < Fehel €| W1 &1 A1ed e i foreeri o feder 7
1 fora S 21 gEfae g8 3 semivrde Tomiet o v el B 81 SHeRT A
2 fr o WV 1 3" WY H SAEvIhdl ¢ WM foa=er WehivH i UE &
T 919 B
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15.5 UEIUT 31X AR faeem (Variance and Standard Deviation)

IS RIS foh s ggfa T A9 o Grae 7red foged 9 & o fag g9 fa=emi
o TXde1 A1 o1 A fohan o wE wiem fa=er ot wneie s ok forg fohan o, st=en
ool &1 A = @ S R
formemi o ol o SRuT 300 39 TR ol fa=erl oF o e off g fohan s
Tkl 71 FiEeE 78 T ¢ T fa=er & a8 o HoR & 2
HAT X, X, X, oy X, 0 YR E T X IR WA T T
()cl—)_c)2 + (6 X + + ()cn—f)2 = (xi—f)z_

I I A A B A TAF (x, —X) Y B SO w1 § R R yaR

%1 TR 7 & i a9 @l Ye x o ek B o g1 Ak DL (% — %) g # A
i=1
7% 3T Tl € R WA x, x, x,0x , WA ¥ O TR € 9o YO 1 W xR

12722 732

ey fereror 61 € | 3Heh faadia AfE =18 = =<1 € il Yeon b1 Wieq X o |ier fomro

afwélwgﬂaﬁﬂﬁ%ﬁwﬂﬂzw—f)zqﬁrﬁaﬂﬁaﬂmw X o @iy

YT =1 foror 1 WY 1 U HdusHE ol © 2
ST 5ok foIT ©: WeTun 5, 15, 25, 35, 45, 551 Ueh TH=a A o &1 7 Herl o |
30 21 39 w=ea H x @ oo o ot @ g frefate 2

6
Z(Xi ~X)’ = (5-30)* + (15-30)*+ (25-30)* + (35-30)*+ (45-30)* +(55-30)*
i=1

=625+ 225 + 25 + 25 + 225 + 625 = 1750
T 3 TH=II B o & for@eh 31 ver fefafea €
15,16, 17, 18, 19,20, 21, 22, 23,24, 25, 26,27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39,40,41,42,43,44, 45.
T YO 1 WA y =30 Bl
Tl T Ade B & WeA 30 @
=S B o Ul o fasreri o ot &1 A frefafea 2
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31
D =) = (15-30) +(16-30)>+ (17-30)* + ..+ (44-30)2+(45-30)?
i=1

= (152 +(-14)%+ .+ 1?2+ 07+ 12+ 22+ 32+ .+ 142+ 157
= 2152+ 14>+ ... + 17]

= 2X15X(15+61)(30+1) =5%x16x31=2480
D2 1 .
(i o ST e % o A = S )6( "D G = 158

Atz 2 (X —X)” & weA < wrie YA A @ A o e o fore IRa i

o 31 JeTUT oF W=ad B I, 6 Y&UN aTc] WH=Id AT 3T9&T HIEA oF @ A
Teh1vi © Tl ageea AT 6 Uerl o Wie o G T (fasemi 1 aie 25
¥ 25 ®) W=a B w1 arden (faeemi &1 9REw -15 9 15 ) @ife 21 98 == fXu
g fesl @ o T R

eI A, o forT g9 emepfa 15.5 U €

< . A . AN WD B S
N 0 5 10 15 20 25 30 35 40 45 50 55 60 -
e
TR 15.5

=g B, & fau smefd 15.6 &9 U §
< >

0510152025?\1(,)354045505560
areq

JTTRTA 15.6
3q: B9 HE Hohd © foh WeA W Tl o ol 1 AN YU 1 SUFS WY el

I < 2
T FHIAE F T HT F for 7 Forererdt o6 o o wer o s e QL (4 - %)°
Wl w=E A, % o e u g,
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1
e =éx 1750 =291.6 % 3R Hq==d B,év‘f?‘lﬁﬂ%’axMSO:SO%l

g 3iTa il ¢ Tor A=A AW T = foeror w=ea B w1 arden aifees € S g
gl o erdferd IRomm 9 senfafaa fregor 9 o @ 2l

1 _
aﬁ:%ﬂ;z(xi—x)zﬁslﬁﬂhﬁwwéﬁmﬁém%l?4%’14’@1

teriq A1es § fawrei oh ol ol WIS WERT (variance) edrdl 8 3R o2 (fammn o1
ot 9gl Wl §) @ g9 2l
3z n WO x|, X,,..., x T FEOT

1 n
62 :; Z(xi —X)z %]
i=1

15.5.1 @rer fa=rerT (Standard Deviation) T80T &1 0T § 89 910 2 for oafermma
TeUN x T x I TS WERUT 1 SR © e ¥, ife THOr § (x—x ) % o
THEY €, TE RO GEROT o e STl i YeTull k1 WieA oh WUl YeRIvH e
Feliferd |19 o &9 § oA fohan S € iR 4 A foere wed 81 6 faee &
TH=A: 6, G WS fohan Sian € qen frefafad yeR o feon s 2

o = /l di(x-x) ()
n o

3TMEY, STafichd 3iiehel 1 FEROT d HHE oo A w3 & oy $ S
& B
saretr 8 frefafed sfiewst o fou g qen qre fomem q@ sifs:
6,8, 10, 12, 14, 16, 18, 20,22, 24

o fau U sl i frfaiad FhR 9 @Rl 157 # for@ "end €1 WA &l 0"
forae fafyr g0 14 &1 Ficad W15 St TG {1 T &1 YU 1 G@ n= 103
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|RUT 15.7
. g o514 e 9§ faaem e 3)
: T2 ) :
4 9 81
8 -3 -7 49
10 -2 -5 25
12 -1 -3 9
14 0 -1
16 1 1
18 2 3 9
20 3 5 25
2 4 7 49
24 5 9 81
5 330
zafay, WWE:W‘FTHTW+%Xh
4+ x2=15
10
1 10 - 1
i W(;z:;;(x,-—x) = 15%330= 33

Fq: A fo=ed o = /33 =5.74

15.5.2 T 37Gdd ARERAT & &l Ak faereid (Standard deviation of a
discrete frequency distribution) W @ & 71 319qq deq fr=fafed 2

X: X Xy o Xyaee., X,

fo he S i,

39 deq o fou uees famem a:J%zn:f,.(x,.—x)z, (2
i=1
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& N=YJ.
i=1

afrsu fr=fafea SeE |

saTETor 9 frefafea sifeel & fou S0 o 9He foeed [ St
x| 4 8] nlwz] 2] 24 32

1

Ll 3 s 9of s| 4| 3| 1
&1 3ffhel i AR oF ®9 | foaed W By frefafaa groft 15.8 9 et ©:

|ROT 15.8

x; i fx, | x-x| (x,—%)7| f.(x, =%’
4 3 12 -10 100 300
8 5 40 -6 36 180
11 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 18 324 304
30 420 1374

7 7
N=30, D% =420, Y fi(x %) =1374
i=1

i=1

7

Zfixi 1
e ¥=fEl—=—x420=14
N 30
1 .,
& T (o2) = 3 LS )
i=1
L 1374=458
= __ X = .
30

dR HFE e o = 458 =6.77
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15.5.3 Ueh Tad SR&ARAT g2 T "ah fa=ierT (Standard deviation of a continuous
frequency distribution) TR T Hdq IRARAT g7 o Tt I ok HL UH AR 39
THAd IRARAl g2 H Tefud ¢ Ghd &1 96 STHad aRardl sied o fou 37qar 78 fafy
BRI Ak foreer Fa fofen < 2

IS Teh oM el SRR e TSd Jedieh S{auiel SHeh HEAAM x, 92 sRal
£, 50 uftnfom fofen w0 2, 99 Aee famen frafafed g2 gw ara feen smome

o= \/% iﬁ(xi_ x)?

i=1

SRl x , de B WA T AR N=)_ f,.

i=1

Trer Terere™ o foT of g gaed 3 ©

JEOT (0'2)

1 & 4 1 & A'@ B
(G X)) = (xT+ X7 =2x x;
N Zlfl(l =4 lef,(, )

L =l i=1 i=1

L i=l

=§ ifixiz+ EZifi_ ZEixifl}
i=1 i=1

\0.1 1 _ n
=§ flxl+x N-2x.Nx {Wﬁz%ﬁ:X-&n le.fl.sz}
i=l i=1

i=1

]

Z |-
D agh
=
=
+
><

|

[
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1 n 2 n 2
31q: " fa=aed o = E\/NZf,.x,. —(Zfixij

saTEor 10 fefafad se9 o faw men, gowor 3K g foeem T wifs:

Eul 30-40 40-50 50-60 60-70 70-80 80-90 90-100
TRERAT 3 7 12 15 3
7ol feu U stfewsl o fefafEa groft 15.9 a9 2
|RUT 15.9
E=n| aRerar | weA-fag | fx, | o-x )| fx-Xx)?
() (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
a1 me (X) = % IZ?:,J?X, = % 62

1
T (0?) = N

1
= —x10050 =201
50

AR gFe fa=ed o= (201 = 14.18
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sareor 11 frefafaa stiwsl & foag ams famem T@ Sifae:

x, | 3 8| 13| 18] 23
£l 7 |0 1510 6
&1 81 Sishel § fafafaa aneft 15.10 <9 €:
ARt 15.10
x| fo | fx | X7 fx?
30 7] 21| 9| 63
8| 10 8| 64| 640
13| 15| 195 | 169 | 2535
18 | 10 | 180 | 324 | 3240
23 | 6| 138 | 529 | 3174
48 | 614 9652

A gA (3) 5™

o=y

INY 2 =(Df)

- 4—18 J48x9652 — (614)°

N /463296 — 376996
48

1
= —Xx293.77 =
3 6.12

g4I, AR fome 6= 6.12

15.5.4. UGYOT & ek fqere 710 @3+ o fo7q & 1T (Shortcut method to find
variance and standard deviation) FH-FH TH GRARAT &7 ok YT x, A
fafi=r =l 3 weame 1 % W 9gd 9 B € A1 e qe FE A FA Biod @
ST € T Sk HEE o §1 U aRear sied, e - st whe ©f, o o 1)
famer fafy g0 5@ wfikan 1 T sH@ ST G )
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m@ﬂﬁqﬁﬁqﬁmwwéaﬁ?wmﬁﬂﬁﬁ%w@amw%

(F&T hat S €)1 7 o fF 9% foeem a1 o <Ry 2

31311& y,-=xi_ M x, =A+ hy,
2
g9 S © T 7:1T

(1) @ x & (2) ¥ W& W &5 W< 8l ¢

> f(A+hy)
X = =l
N
1 1 n 1 n n
:E(ZﬁA-‘rzhﬁyij:E[Azf;’-‘rhzf;))ij
fivi -
=A.E+h—; (m Dt = N)
N N i=1
3d x=A+hy

LS Aty —A-hYY
N&

1 & —
= EZ]‘,- w3 =)
i=1

n

n’ _
=N 2 0 =3 =2 =y F TR
i=1

37eIiq cl=ho

X

B o= hO'y
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(3) 3R (4), ¥ B9 9 Bia € R

2
h n n
o = E\/NZﬁyf—(ZﬂyiJ . (5
i=1 i=1

BT 3T 11 o kSl § G (5) & STAN 51 oy fafr @ wrea, gewor 9 9
e 9 &
sl 12 fefafad s & fau me, 7o 9 aFs fagem A St
ot 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 [90-100

AR 3 7 12 15 8 3 2

T U o Hioqd MBI A = 6581 F&l h=10
feu T stferel o fFrafafaa groft 15.11 9 et 2

|Ru 15.11
. . Xl _65
El EGIEG Aeg-feig | y= T 2 1, fy?
fi X;
30-40 3 35 -3 9 -9 27
40-50 7 45 -2 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 8
80-90 3 85 2 4 6 12
90-100 2 95 3 9 6 18
N=50 -15 105
_ D 15
Tgfeae x = A + X h =65 - — 10 = 62
50 50
2
2 _ h 2
T 07 = 2 {NZf,-y,- (Zflyl ) }
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(10

(50)°

)

2

[50x105—(—15)2}

1
= —[5250 - 225]=201
25

SRAAF fa=ed o = 201 = 14.18

| wrgererett 15.2 |

YT 1 G 5 d o 3fihel o fol Wed o JEROT A1 hIfera)

1.

2
3
4

7.

6,7,10,12,13,4,8,12
. WU n WIhd GEATT
. T % goE 10 T
x, [ 6 [10 1418 241 28 T30
2] 4 71 12 8| 4| 3
x| 92| 93| 97 [ 98 102 | 104 [ 109
| 3 2 3] 2 6 3] 3
oy fafy grr wed & " fa=ed T sy
x| 60|61 62| 63| 64 65| 66| 67 68
A 1] 12129 25| 12| 10| 4| 5
Uy 7 9 8 H fSU U IRERAT seq o foU Hiem 9 gEIor I i)
=] 0-30| 30-60|60-90 | 90-120 | 120-150| 150-180 | 180-210
ARERAT 2 3 10 3 5 2
ot 0-10 1020 | 20-30 | 3040 | 40-50
AR 5 8 15 16 6
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9. o fafy g/ wreA, YO 9 AES fo=er 9 St

e | 70-75[75-80[80-85|85-90| 90-95 [95-100 [ 100-105|105-110| 110-115
(@ H)
s=dl &I 3 4 7 7| 15 9 6 6 3
psee)|

10. % feed ® oA U g6 % @ (ot ) F= faw T R
= 33-36 | 37-40 | 41-44 | 4548 49-52
Il GEn 15 17 21 22 25

Il oF Al H1 AFE fa9e 9 WeA A A1q it

[ Fehd Bl SMhel ! Tad 1 ol a7 i 32.5-36.5,36.5-40.5,40.5-44.5,44.5 - 48.5,
48.5-52.5 3R oY omi @ |

15.6 SRERAr st st fagawur (Analysis of Frequency Distributions)
TH A & Y SN | €T WehIviA 1 % Al o 9R A Ug B1 HIeA o Wk
faae &1 9t 3o Bt @ f9om sifee KU e e ¥ 5« =W 1 fafa= gt o
Sl T T il € 1 Shelel WehIUA b1 |Gl i TN €1 Tt & et © 3t Tk
T |9 FT AT S T S TRE W T Bl HE ¥ WA, foeRor 1 A9
fererur TuTteR ( coefficient of variation) F&d ® 3R C.V. g1 <@iid &

fereror Tponter 1 Frefefaa yR & gt +d 2

C.V.=Zx100, 20
X
Tl 0 3R X HAI: (el o WHh faee qen 7 2
T JEenstt ¥ fa=ru &1 o o fau 39 yds J@an &1 foa=re s [ S
1T ° 9 =S foreror quites aelt el i st e o1 faewE areft gEen wed

21 &0 fa=m icH TeAm JEel Eql i&lﬁ ¥ 31ferer 9Td (consistent) Fed 2l
15.6:1 ST GHTT AT Tt IRARAT d21 ht der T (Comparison of two frequency
distributions with same mean) ¥F & X, e Gl‘ﬁﬁ Seq % W ql HEe
fomrer € 8 X, T o, W deA & WA IR ANF faer
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o
e C.V. (eal &) = ?Xloo
1
62
AR C.V. (T& &) = )_C—><100
2
fean @ X =X =x (A9 )
gafau C.V. (Y8el d) = %XIOO (D)
o = 22
C.V. (380 de) = - x100 (2

(1) 3R (2) § 7% o= 2 & < C.V. % T o, iR 6, & MR T & T 51 Fehell
2| o7: BH e Teohd € Toh GHM WA arel gEeneti § 9 e 7 fowe (A
TEROT) STelt SEe i SAferh Heiftd el S 81 e € Bl e faeer (A1 TERon)
el @ i SHA FT U AR G el Sl 2

3T fAfafeaa 3g@ @l
SETET0T 13 Y HREHI A e B H FHH=iE 1 e SR 39 9ad I8 iy R
A B
FHHAME T H&A 5000 6000
3frd mfash I 2500% 2500%
ATl o Fed T T 81 100

R Al | fh9 SR@N A Suar B H sty oo 872

T HREH AH S o 9T 1 T (6,2) =81

THAT, HREM AH ol o &7 1 JH for=ed (6,) =9

e E HREM B H Sl o " Sl TR (6,%) = 100

THAY, @M B H aal o 97 &1 g fa=ed (o) = 10

Fifer, I HR@EM | SEd (A1) oqT FHE @ Ui 2500 T €, S oS A
forae aret SREM | 3ifis foewa =1 fa=es gl o1a: wRE™ B § SAfeda adq
o arferen foeror 21
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SEEIOT 14 R Sl R faRROT Tk 60 A1 70 € 3R Sk W foee s 21
AR 16 21 Ik HEA 41 E2

T ® C.V. (T Fe) = 60, 0,=21
C.V. (380 99 =70, 0, = 16
AR o x @R X, FAN: el 9 g ded o WA ¥, q@
o

C.V. (F&ell &) = )—C_lx 100
1

TferT 60= 21 %100 AT X =%x100 =35

X1

o

. 2
3R C.V. (T &) = = x100
2
SRIGY 70=2% % 10071 7 = 16, 100=22.85
X, 70
31 X, =35 3R x,=22.85

SETETUT 15 HE 11 o Toh WM | SE1 i Har 9o 91 o fou fr=fafed e
[E

% 9R
ey 162.6 9+ 52.36 fa.
T 127.69 9P 23.1361 f&m.2

1 TH e Thd © T 9N § S=E I o § 3Afues foeror 22
zot foreron &t qer o forw e foeror Tquriskt Rt O A R

fea 2 S § IEO = 127.69 TP
zafay Sl 1 °F fame = \[127 69em = 11.3 T
o a0 § T = 23,1361 fRm.2
THfe AR <1 A fo=er =1/23.1361 formn. =4.81 Tohm.

31, Saredl w1 foeRer T =W—x100
me
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11.3
= x100=6.95
162.6

3R IR} T fo=roT Tonsk = 52?6“00:9'18
TEqA AR T TR uTieh SeEAl o feeRer o @ Wl 2
THT &1 8 Tohd § fh WX § SEal 1 oTuen fush foeror 2|

| woererett 15.3 |
1. frefafed sieel @ odase f6 ADIBH 9 forg o stfues faewe 2:

3k 10-20 [ 20-30 30-40| 40-50| 50-60 60-70| 70-80

g A 9 17 32 33 40 10 9

HHe B 10 20 30 25 43 15 7

2. TERIX SR Y& 4 fu U geat @ saey % fme & g o sifus ferar 22
X| 35| 54| 52 53] 56| 58| 52| 50| 51| 49
Y |108 | 107 | 105 {105 | 106 | 107 | 104 | 103 | 104 | 101

3. TH HRE@M HI € HH A R B, o HHANE 1 KU iy oq7 o fagermo s
frefafeaa oo 2

wH A w4 B
AT I AT HHAE I H&A 586 6438
HIfeh Al 1 WA 5253% 5253%
ATl o FeAl T TER 100 121
(i) AR BH U ®M G ®H o1 FHHE 1 9a ok &9 § fersk qfr

< 82
(i) fFE od § foFg ®H AWB,H sAfuw foeRor 22
4. W AT TH G § WA T Fedd Al & Siehe e fRw o €

frumumeiwigen | 0 [ 1 |2 |3 | 4
e &) ge 1 |9 |7 [5 | 3
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39 B, g Wl T Tl H S T WAl 1 qieq 2 9id e SR el 1 7
fomre 1.25 o g 39 1 Afees 97d (consistent ) THHAT ST =MM8T2
5. Er oedfd ScATel i wers x (WHT H) SR WK y (U H) oh FNT A o o A

50 50 50 50
Dx=212 Yk =9028 'y, =261 Dy = 14576
i=1

i=1 i=1 i=1

daE W uR § foad sifes fa=or €2

fafaer 3qrgvor

SETET0T 16 20 Yerull s TR 5 ©1 AfE Fsh UeroT bl 2§ Ton fepan w0 @ @ W
TeToT T FEROT 1A hifSTT)

T AE AT TET x, x,, e x,, R SR WA T A TR YR = 5 SR
n=20. 81 9d € &

1 20 5 1 20 )
2 =— — 5=— —)
FE 07 = Zl,(x, X)" | areiq 2 ?:1 (x; = x)

20
e D (x5 =X%)7 =100 (D
i=1
A% Few &0 Y 2 W Ion fen Sy, @ i gam oy €
1
T yi=2xi3194ﬁxi=5yi
120 1 20 20
y=— , = 2_ X
i T2 T2 = gkt
N 1_
?HQﬁ?L y=2X or x:;y

x 3R ¥ % AF (1) ¥ giqeenfad & | &5 o g 2

20 1 1 2 20 .,
Z[Eyi—aij =100 st Y (v, —¥)* =400
i=1

i=1

. 1
37d: T Y& T YR = 2—0><4OO=20=22 x5
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@ vt | UeE I 2 R Ak vew Se i &, O R S, @ T e
1 TELT, G6 FELOT 1 k2 7T §1 Sl 2

SETETOT 17 i YN 1 HILH 4.4 © A1 ST YT 8.24 &1 AR AT Y&qor 1, 2 den
6 ¥, 9 T Yerur T shiferu)

T WM 9O UL x4l y B
sqfeT, 9{@?11 1,2,6, x, y%l

1+2+64+x+y
34, m%zrx=4.4=f
Bl 22=9+x+y
By x+y=13 .. (1)

1<,
W E TR =824 = ;Z(xi —x)°
i=1

s 8.24 =§ [(3.4)2 +(2.4)° +(1.6)" + x> + y* —2x4.4 (x + y)+2><(4.4)2:|

a 41.20=11.56 +5.76 + 2.56 + x> + y> 8.8 x 13 + 38.72
gafeTT ¥ +y* =97 )
wifer (1) 9, 89 9 g @

X2+ Y+ 2xy =169 . (3
(2) 3R (3), ¥ BH W 2ar ©

2xy =72 . (4

Q)" ¥ (4), _H I,
X2+y?2 — 2xy=97-72 A (x - yP2 =25
Ell xX—-y=45 .. (5)
(1) 3R (5) 9, BH 9 B @
x=9,y=4Sd x-y=95
a0 x=4, y=9 T4 xX—y=-95
3Td: WY T YT 4 q1 9 T

SEETUT 18 AR YAF Y& x, x, .. x B ‘a’, W TS W S o Th HOMHE
YT |E& €, o fe@ey o weor sraftafda w@ml
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HifeTeht 399
T UM A UEUIx, X, .0 BT OHIEA X T, A SRT TELT
1< _
0'12=;Z(Xi—x)2§r€rﬁﬂ1w%|
f weiE S § o St ST A T S e

y,=x +a .. (1)
M AT T el 1 AT y ® A

1 n n n
_{in"'za} =— xl+ﬂ:x+a
iz i=1 ng n
37eIiq y= X+a (2

1 _ j -
ot =~ 200 =) = ;Z(ma— X—a)* (1) 3R )% 3@ ¥)
i=1 i=1

13 A
= _Z(xi_x)zz (_)'2
iy !

3Td: T YeIull T IO T T S oA TeTOi BT el

1 ST T Jeott ok fonell we o g Jeror § R U e Sied
AT T W YE] STREtid @l

IETETOT 19 T faeneff 3 100 Yeqori o1 w1ed 40 1R "k foreed 5.1 7 fovan, Safs
I Tl W YT 40 o TIE W 50 o T o WEl "ed SR qee foreer s 27

7o fen B, Jeol =Y el (n) = 100
T WE (¥ ) = 40,

Teld "Hes fa=ae™ (o) =5.1
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400 T

R
Y W4 © T x:;in
i=1
1 100 100
31311& 40:_in a0 in=4000
100 3 p)
319t Y&TUTl T TTeAd A = 4000
d: YeIuT ST H&l AN = TTeAd I —50 +40
= 4000 — 50 + 40 = 3990
TE AWM 3990
¥ = = = .
zHfeT e 100 100 39.9
e &
37Aiq
1 n
Rl 26.01 = —— X Td le- - 1600
100
AT TeAd fo =100 (26.01 + 1600) = 162601
i=1
o T DN =T DX — (507 + (40)
i=1 i=1
= 162601 — 2500 + 1600 = 161701
T Wel s fagem

=\/M _ (gg'ﬂ'j:n%;;[)Z

n
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161701 ,
= ~(39.9)
100

= |/1617.01-1592.01 =425 =5

e 15 ¥ fafaer gonaeit

. 313 YU T WiEA qel JERUT HA: 9 3N 9.25 Bl A T @ ®: Yaru 6, 7, 10,
12, 12 &R 13 €, @ 99 T Y107 @ wifew
. WTd UL T WIS U1 WERT hEWT: 8 T 16 €1 4% 3 | uiw 9erw 2, 4, 10,
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