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Z(& —X)” = (5-30) + (15-30)2+ (25-30)? + (35-30)2+ (45-30)2 +(55-30)"

=625 +225 +25 +25+ 225 + 625 = 1750
T o GeIE B od € ftEen 31 der frefeted ©:
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 IO 1 WA y =302l
T HEEE A qel B ok WA 30 R
s B deil % foer & i w m Freter 3
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31
D =97 = (152307 +(16-30)2 + (17-30)* + ...+ (44-30)2 +(45-30)’
i=1

= (15 +H(=14+ .4+ (1) + 0+ 12+ 22+ 32+ _+ 142+ 15?
= 2152+ 142+ ... + 17]

L15x(15+D(30+D)

=2 - x 16 x 31 =2480
(TR T N IIFd GEAS o oM I A = n(n+1)6(2n+1) BT 2, AWIn=15%)

afz D (% = X)” 2t et 3 e WO F A @ @ e e % o R e

& 31 9=l oF =9 B &I, 6 Y&UN ATcl SH=ad A I oTUe HIeA o WuE AU
Weh1H € Tl aeea AW 6 Werll i WA x o @re T (faeei 1 aie -25
¥ 25 ¥) HYead B w1 rven (faeeri &1 aiE) -15 9 15 €) aifuss 81 98 = Ky
T fosi § off T e

T A, o foIq g| 3mepfa 15.5 U €l

< . e e S
N 0 5 10 15 20 25 30 35 40 45 50 55 60 -
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3R 15.5
Tq=Ig B, % felq emepfd 15.6 89 W &
< >

0510152025?\1(')354045505560
e

TR 15.6
37d: H e Ghd € foh AreA O foererl & ol 1 InT wehivi w1 Suge A e 2l

1< =
T HiSTE H W HE & fow eq el o anf &1 area o ereiq e EZ(K—X)z.
i=1
o gg==E A, % fT B9 UM €,
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1
e :éxnso 2916%@11&@3&5%@%5&480 80 21

7g it wea € for ayeea AW forawa = foeror gq=aa B & orden siferes @ < g
Tg=adl o sriferd aRomg o sefafea freqw @ da @ 2

1 -
m:%ﬂﬁz(ﬁ—x)zﬁuﬁﬂhﬁwméamﬁémﬁl?1%’11@1

ot AreA @ Tl o ol b1 WIS WEROT (variance) el € 3R o2 (fawmn s
ol qg Sa1 §) @S9 2l
3d: NHEUN X, X,,..., X T TEL

lZK X)* %

3

15.5.1 A7 farerer™ (Standard Deviation) WEROT w1 TOMT § &9 9 @ for eAferra
FaON x T X BT TS TER KT TR G i 2, HifH WO H (x-X ) o A
TAEY B, 3 HROT YEL o YA ST bl UeTUll o WIeA o TIUel WehIvi hi
Feiferd |19 o &Y § oA el STl € 3R S Wi foreiei hed &1 " faeer i
HH=d: o, g0 9ERid fean Siar @ qun fefafed ger 9 fen s 2

1 n
,/ﬁ Z (1)

3MEN STariichd Sehgl 1 YOO 9 W foe=e T & & fou $ 33w
= B
saretor 8 frefafed siwel & fou weror qeon A fomer J wife:
6,8,10,12,14, 16, 18,20,22, 24
o feu U siehel ®i fEfeiEd g § Gl 157 | fora Hed €1 @ea wi U
famrert fafir g0 14 &1 Sfeud Tea oo 1 foman T 21 Yeroli S G@ n=102)
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|ruit 15.7

X —14 | w9 fagem

X. d="-— _ X—X)
i 2 (Xi_X ) i
-4 -9 81
-3 -7 49

10 ) -5 25
12 -1 -3 9
14 0 -1
16 1 1
18 2 3 9
20 3 5 25
22 4 7 49
24 5 9 81

5 330

n
d
e, ey >‘<=a?ﬁ«qam%zr+‘:‘Txh
=14+ i x2=15
10
1 do . 1
3R W02=E;(>§—X) =Ex330= 33

Fd:  HES fo=ed 6 = .[33 =5.74

15.5.2 & 39dd FRARAT dT &l AHe faereid (Sandard deviation of a
discrete frequency distribution) ®M o a1 1 srEaq wen Frefetea 2:

X: X, X, X, X

f. f, f, f,...,f

1 2 3 n

SHWQFWWWJ:J%Zfi()Q—Y)Z, - (2)

i=1
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EHi N=> 1.

i=1
ey, Fr=fafaa Sem ol
saretor 9 fr=fafad eisel o fou TR0 9 AFE fa=em I Hifsu:
x | 4 8| 11|17 2] 24 32

f 3 5 9 5 4 3 1

&1 Sfihel sl WRUN o ®9 | foaed W g frefafea groft 15.8 9 et ©:

|RUf 15.8

X f fx | x=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 18 324 324
30 420 1374

7 7
N=30, 2 fix =420, 3 f(x —X)" =1374
i=1

i=1

7
Zfixi
IR x=id 1 014
N 30
1 2
S T (07) = 37 2 i %)

i=1
: 1374=458
= — X =
30 ’

AR O fomel o = A/45.8 = 6.77
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15.5.3 Teh Tad ARSRAT a2+ ol Aras faererT (Sandard deviation of a continuous
frequency distribution)  TST 7T Fqd IRERAT sied oF T T o6 T HH ol 39
3TAd IRARAl s § Fefud 3 Td 3| 96 319ad IRaRdl 9ed o foru 31orE T8 fafy
SR A foeem T foRan S 2

FfE Tk N oA Al AR s fSrad oish Siate SHeh HEAWH X q IRl
f, gR1 gRefoa foven o 2, 9@ e fomem fefafed 9 g0 W fwen smom:

19 N
_\/ﬁ ;fi(xi_ X)

S . n
el X, deT Hw WM T SR N=>f.

i=1

e oo o fog o g ed 9§

T;I'{:ITUT(02):% > filx— 7)2=§ Zfi(xi2+ X* 2% %)

i=1

1 n n n _
4| S Tene Saxtx ]
L i=1 i=1 i=1
L R O Ziixifi}
N | T i1 i1
n B
=L[Zfi>q +Y2N—2X.N7} [W—Zﬁfﬁx’“ Z“:NY}
N - i=1 i=1
R R DI EP RS I S IPIVE S
=3 D fix +x 2% N iz::,flxu X
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1 n ) n 2
m:WﬁWG=E\/NZfi& —(Zfi&j . (3)
sarEvor 10 f=fafad s & faw mea, 5o 3t gFe foee 9 s

el 30-40 40-50 50-60 60-70 70-80 80-90 90-100
ARERAT 3 7 12 15 8 3 2
Tor TRy T el o fefefead arol 15.9 A6 )
|t 15.9
Eill aRardr | weE-fag | fxo | (x-%x)}|  f(X—X)?
(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
. %) = — fx="— =62
a7 A (X) = Z, %=

1 _
T (67) = EZ fi(x —%)?

1
= —x10050 =201
50

AR gAE fomer o= /201 = 14.18
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x | 3 8| 13| 18] 23
fol7 10| 15| 10 6
&1 BH diehel o frfafad anol 15.10 s :
|RUf 15.10

X, f, fx | x> fx?

3 71 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

AT A (3) 5

o= %\/Nz fiXi2 _(Z fixi)2

_ 4is J48x9652 - (614)°

_ L /463296 — 376996
48

1

sHfei, A o= o = 6.12

x293.77 =
43 6.12

389

15.5.4. Y@UT & AT [o=re 719 & o g &g fafer (Shortcut method to find
variance and standard deviation) ®-Fft TH IRARA qT F Y&ON x e
fafi=r ol & weame x % A 9gd 9 B € A e a9 Y 91 HE B
S € qe SAferen THA ol €1 U aReRal sied, e ot siqer wee e, o faw ug
forerer fafy g0 5@ wfean &1 Wa SH@ ST g )



390 foTd

msﬁﬁqﬁmmww%aﬁ?wmﬁnﬁﬁ%w@amw%

(F&T hert ofet €)1 7 o & 7= fauem a1 71 =y 7
X —A

37eAiq V=" WX =AS hy, . (1)
ifm
& W © T x=" . (2)
() ¥ xH (2) ¥ T | W 9 el @
zn:fi(A+hyi)
X = _i=l
N
:;(gflAJriZ::hflylj:;(Agfl+hgfly|)
3 f.y - &
:A.E+h‘2—‘: (WZflzNj
N N .
31 X=A+hy - (3)

a0, TR X T TE, Ux2=§zfi(>ﬁ -X)*
i=1
1 & _
=§§fi (A+hy, —A-hy)’ [(1) 3R (3) 3]

1 &
:—Ef-h2 - —Y)°
N & ¥ -Y)

h? & =
Zszi =V’ = =y F
i=1
3:[% GX2: hzO'y2

a1 o= ho, .. @
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(3) 3R (4), ¥ &5 It B € T

2
h n n
o= E\/NZ fiyiz_[z fiyi] .. (5
i=1 i=1

BT 3RV 11 o 3Ahel § G (5) o START 511 oy fafyr & Area, yeror 9 A
IEENEREIGRCTY
sarEur 12 fAfafeg deq & fau e, wwor 9 9Hs foges I sife:
o 30-40 |40-50] 50-60( 60-70| 70-801 80-90190-100

e | 3 | 7| 12| 15 8 | 3 | 2

Tl WM o shieqd WA = 6571 &l h=10
feu U Sl W FrefafEd wrof 15,11 9w et 2

|roit 15.11
o | wwe | werfg |y 2 1_065 geoll B | G
f, 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 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

2 15
g X = A+ =2 xh=65- = x10=62
50 50

2
T o =% |:N2ﬁyi2 - (Zfiyi )2}
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(10)

(50)
1

2
2

[50x105—(—15)2}

= —[5250 - 225]=201

25

SRTAAE fa=ed o = 201 =14.18

| wro=rerett 15.2 |

W 1 | 5 d% o 3Alhel o T e 9 T 9 Sifsu)

1

2
3
4

6,7,10,12,13,4,8,12
. 9UH n Whd FE@d
. T % ¥ 10 O
X. 6 |10 14 | 18 24 1 28 | 30
2 4 7| 12 8 4 3
X | 92 93 97 | 98 | 102 | 104 | 109
f. 3 2 3 2 6 3 3

oy fafy gr/1 wred & wee fa=ed I SIS

X

60

61 62

63 64

65

66 | 67 | 68

f

2

1] 12

29 [ 25

12

10 4 5

Y 7 9 8§ | fSU U SRERar &2 o fAu Wed 9 TR [@d S|

7.

eu 0-30| 30-60|60-90 | 90-120 | 120-150| 150-180 | 180-210
RS 2 3 5 10 3 5 2
ot 0-10 10-20 20-30 30-40 40-50
RS 5 8 15 16 6
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0. oy fafy g wreA, T 9 e fo=er 9 hifed)

S| | 70-75| 75-80 [80-8585-90]90-95 [95-100 | 100-105{105-110] 110-115
(@ )
e Hi| 3 4 7 7 15 9 6 6 3
&

10. T fesed ® s MU g6t % o (fodt ®) = faw R
S 3336 | 37-40 | 41-44 | 45-48 49-52
ekl 15 17 21 22 25

Il oF Al H1 AFE fage 9 WeA A A@1q hifad|

[ Fehd T8et 3Thgl ol Fad o1 of | ol b1 32.5-36.5,36.5-40.5,40.5-44.5,44.5 - 48.5,
48.5-52.5% 3R TR oMt & |

15.6 SRERAT siedl @1 fagewur (Analysisof Frequency Distributions)
TH 1A & Y WM | eHT WehIvi 1 Fw Wl & 9N A Ugl 1 HIeT o Wk
forrer =1 et 3T Bt © o affhe Ru e B € @ v < fafue gt art
Sl T g K B Al Sheiet FeR 0 k1 AT BT IO € vaf| T e € eifug T
T A9 HT SAELHHAT B ¢ S SRR 9 Wad 8| THE § @ad, faee ) A9 w6
fereruT TuTieR ( coefficient of variation) %ed € IR C.V. gRT T9Iid &

S S S R e B T A B

C.V.=7 %100, X0
X

Tl 6 SR X HEI: Hihel o Hieh faeer aen @ gl

T Jeensti | foervr &1 ger o o 39 ke SEe S foreRvn qonsh [ w
1T ° 9 e Tereror quntes aell @ i stk faerer a1 foew arelt gEen wed
21 &H foa=wo T[0Tk et gl Eq {H’ﬁ T afes 9T (consistent) HEd 2l
15.6.1 g TATT HTeT aTct ARANAT Sl bt derr (Comparison of two frequency
distributions with same mean)  ®H © X 991 0,98 ST @ HIEA qU1 W
foerem & iR X, q o, T FA % WA IR AH foreer
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| C.V. (F&eT e = %Xloo

3R C.V. (T ded) = %XIOO

fem 2 X =X = X (A9 )

Bl C.V. (Yall &) = Uilxloo .. ()
AR C.V. (38 &) = 0;><100 . (2)

(1) 3R (2) ¥ I T 7 foF IMI C.V. &1 T o, 3o, o MR T & HT ST Tehelt
2 o7d: B e Tehd € Th GHM WA ol SfEeret § 9§ st wre fowed (A
TEROT) STelt SEe ol SAfern Feiftd el Sl 81 W € Bt Wik foreer (A1 TeRon)
At A FI HY BT 7Y 3w G FHET S 2

3TeT Frfafaa 3EEI o
SETETUT 13 T HREHI A d B H HHwiE s gEn R 39 9ad A9 Ky R
A B
FHHAE HT T& 5000 6000
3frd wfash I 2500 F 2500%
ATl o Fed T T 81 100

HfFaTd ol B fohd FREM A 3o/ BH 1fues fa=mor 2

T HREH AH S o 6l TS (67) = 81

34T, HR@H AH aa o 97 H dHE fa=ed (6,) =9

e & HR@M BH o o "2 1 T (6,%) = 100

gAfy, HR@MH B oAl o @ 1 A fa=e (o,) = 10

Hiifr, <Fl @M § SiEd (We) a9 THA © A9l 2500 ® €, THAT o 7S
foae aret REH | sifus foea = fa=es gl o1a: wRE™ B § s aadt
T arferen foeror 2
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SETET0T 14 X Sl kT FEeROT oM 60 AN 707 3R 3ok Wk foreier suel: 21 3R
16 ©| 3k WeA 1 B?
T ®  C.V. (T qe) = 60, o, =21
C.V. (380 91) =170, o, = 16
M o X SR X, L TeA 9 GO ded o Wed €, q@
o

X %100

C.V. (9Tl §ed) =

Taferg 60= 2L x100 =1 % =2Lx100 = 35
X, 60

(o2
siR C.V. (T ) = gleoo
310 7o=_1—6 x 10091 X, = 16 100=2285
%, 70
a7 X, =35 3R X,=22.85

FETETOT 15 el 11 oh Teh TR § B 1 S9% 921 9R o fou f=fafad gierem
fo T 2

% R
ey 162.6 99t 52.36 fem.
T 127.69 9P 23.1361 fowm.2

= B0 HE Hehd © Toh AR W SEE i qor | etk feeror 82
wot foeroll 1 qor o fou & H foeror Tonsht &t MO HA 2

fean @ SarEd | gE = 127.69 e

By A H qFE fawe = /127 69cm = 11.3 9T
T R ® gEROT =23.1361 foem.2

zHfeTg AR &1 AHE fo=e =./23.1361 fmam. = 4.81 fom.
374, Sargdl ST for=Ron TonR _ % T 100

e
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11.3
= x100=6.95
162.6

. . 431
R ﬂmaﬂﬁww=5236x10029.18

TeqAl AR w1 foreRoT quTieh sl o feeRor o @ Wl B
TOfeT &9 %E T € for R o Sareal #1 ordan sifue famRor 7

| wrgtrerett 15.3]
1. frefafea ofesi o aasy for AMBH 9§ forg o aifuss faewa 2:

Jieh 10-20 | 20-30| 30-40( 40-50] 50-60] 60-70| 70-80

e A 9 17 32 33 40 10 9

e B 10 20 30 25 43 15 7

2. WRIX IR Y = KU TU gedt ¥ Fdqrt F fme & godt § st ferda 22
X|35] 54| 52[5| 56| 58| 52| 50| 51 [ 49
v |108] 107 | 105 [ 105 | 106 | 107 | 104 | 103 | 104 | 101

3. UH HR@H &I T BH A B, o HHEE i €T iEE oq o fageiwor s
Frrfafea afom &:

wH A wH B
A I AT HHAE HT T&A 586 6438
Tk Al 1 HET 5253% 5253%
Al o FedAl TR 100 121
() AR BH Y & d & o107 wH=IRE 1 9qq o w9 afersk qfr

T 22
(i) o e o fhe wd A B, ¥ st fomror 22
4. M AGN TH W W Wl T FEde Hel o 3fihe Hre Ky e R

e meaiwiger | 0 |1 |2 |3 | 4
e &) gen 1 19 |7 |5 | 3
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39 B, g0 @l T HE § §AIC T el 1 Wed 2 Yid #e SR el w1 "
fame 1.25 o fa 39 1 A 97a (consistent ) THET ST =M8T?2
5. TE e SeaEl i g x (S H) 3R TR y (I H) S A AR ol o A

50 50 50 50
Dox=212 D% =9028 >y, =261 Yy =1457.6
i=l i=1

i=1 i=1

waE W AR ° fRgy sifue faeror 82

fafaer 3ergyor

SETET0T 16 20 Yerull &1 TG0 5 B1 A% Fedeh UeroT ki 2 © Tun fepan e = A urw
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1 20 5 1 20 s
WUZZEE(K—X) ,31%5:%;(&-—@
20
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1
T 34:2>gaw9sﬁ'cr\xi=5yi

120 1 20 1 20
Tfern y=— =—» 2% = 2.— > X
y n< ¥ 2045 s 20%'
_ 1_
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x 3R x & A (1) ¥ ufoeenfud #E W g 9 e 2
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1oo1Y 2 =
Z(Eyi ‘Eyj =100 serfg (¥ = ¥)* =400
i=1
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o 7 R 1 S = 2 x400=20=2° x5
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@ vt | ueE I fR A v Seon w5 kD o R ST, A T e Yei
1 TELT, o FEOT 1 K2 AT B Sl 2

SETETOT 17 U YN 1 HISH 4.4 © A1 ST YOO 8.24 &1 A A Y&ror 1, 2 den
6 T, d 3= T &1 Jd HifST

T T I S U0 X q y R

TEfaT, @ 1,2, 6,%, Y&

1+2+6+X+Y

37, WM x =4.4= 5
Ell 22=9+x+y
ESIIY x+y=13 . (1)

1L _
e H T =824 = EZ(K —X)*
i=1

s 824 =% [(3:4)°+(24) +(1.6) +2 + Y7 ~2x44 (x+y)+2x(44)’ |
el 4120 =11.56 + 5.76 +2.56 + X2 + > ~8.8 x 13 + 38.72
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wfep (1) o, e 9t grar @

X+ Y +2xy =169 .. 3
(2) 3R (3), W BH W el €

2xy =72 ()

)" ¥ (4), "M ),
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. oy 13 - (5)
=@ (1) iR (5) ¥, & o & @
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STd: TN < J&W 4 q20 9 €
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YT HE 7, d feEet fF yeror stafiefdd @
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o ZEZ(K—X)ZQTUEWGW%
i=1
% Y UeTT § a WSl ST A A Yeyor g

y=x+a - (1)
M ST T Yerori =1 weA y @ A9

R NEEACES
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3
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1 _ 1< _
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1
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n

3T: T Y& hT IR0 SET § S oA eyl e

w1 T fo Geqoit ok fenelt we ® wedeh Uero § i T He sied
ST e W YEUT SREhid @l

SETET0T 19 Us famneff ¥ 100 V&0l w1 wed 40 3R 9k foraed 5.1 9 o, Safe
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sttt 1002)9 T D% =4000
i=1
eI S&UT =T Terd F = 4000
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Eiigly TET T = 00 = 100 =399
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i \/100 Z
. — xTod x?
o 26.01= 7 Z 1600
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i=1
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=162601 —-2500 + 1600 = 161701

gt Wel A fage

:\/H'g’-T zxiz _ (gﬁmw)z
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(i) T Y& gl e S
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