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London, for permission to reprint Tables 1,2,3,4,5,13, 14,16 and 17

from their book Statistical Tables for Diological, Agriculfural and Medical
Research.
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e 6y, G, § 89 31 feofr 1 a9 acamat (90 awe) frw
Ay o ITEA § —

ey wmia Lt ricid de wiTe
(x) ) F)
X f f;=F;
X3 f2 fi+L=F+L=F,
xy fy GG+ =F}f=F,
Xg f fi+h+ +h=Fc;+i=F

=1 fafa o1 st <& geeww (21) ¥ wadl aTeman W @
a i €

SR 2l FHETE A WA T wRT S0 s H Wk g W
7 v et 3 fey swme &

31, 28, 32, 26, 28 34, 26, 30, 31, 32,

35 37, 28 31, 20, 27, 31, 30, 29, 26,

30, 31, 23, 27, 32, "4, 36 28 30, 38,



AT o) 3ua frew 5

25, 36, 38 29, 34, 23 125 19, 34, 26,

30, 24, 25 34, 28, 23, 32, 31, %2, 22

X AT T AR 427 F ' A fawy v frgomon frgr (tally
marks) 71 T AT F WHX A H AW 97 8 1 {IR § A
frea aroft % o areeeaT agR frar @ gear g —

LX) noAr iy Lty k14 de qTTe
fiw amm 0] F)
20 1 1 i
22 1 1 2 (1+1)
23 Ht 3 5 (243)
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fzaqr AT 1 & FA-HATIAI 9T ATIRIT ATCATEAT & GRS &
Mg 371 fa0 7% 21 39 9ER 91 {9y IRy g 59 A g S
argeer (2 2) & fan fax (2-1) & seima fay nar

18 1

—

4

[+

0 10 20 30 40 50 60 70 80 100

Hew
fag 2-1  7ma fyx

>



FITETLT AR SqHT AT 9

faeqit ¢ 7y Fa.ovaarer @ 5 A @) waT AT S A wTaERET AT
AT 91 T AEFIrr e T qan 4R werae o feafr omet 3 Ganw
FY grar v sfar

FITEAITAT agIS TYT AITAIJTI%

FITEAAT agad &1 gt S fafa gaarir g G037 w00 A adpAe
& qenfargur A1 gaower av fagifor Tefrwr o 2w mar A argE
TFET@ T AN (P  ouge) Fniac e fore F oo
famar a1 wrdtfo 17 fomr A & wal s fagm T oA oo oA
# fAar X qu a7 faur o1 qrEdren aga £ 2

FEEAALAEAf T o 77T et 3 Frere & wer frigar At o & o
B Y FrTaTr a3 A g

FRAR v Y Aenr Afur oAt W § AR wawA T R war
& 1 §7-4Y aresIrRAT ag A A AREARAT 9097 (97T T o7 qww aw A
ST e G A@r & o 57 fealr w9t 7 11 FroFEa ax v §0 9T
afcrevarns waw Seror aqr weafr gt A g A feafr & grear
AV T qRAGY G A% 7 €9 YR AT AAOL )

dat arceeat s fam @ agw

gt qRENr F weana f28 Ay 93w § wgare 93 X st a9 aroea-
<ar F 4t qrs 53 widfaq w37 3 X & 71A) 1 47 2 71 gy qroawar
F 9 31fz qx 3faa Yot s mafas a< fqaraar §) my X, < Fy
Fark o qeatux tor T AR @ ¥ F A gy Xemw 3
TR OF e @iad § A s B WA X, T i &)t Im d gfaw
fat ¥ Y-wer & AApaT 3o @04} § 1 F, Swd av At & 4 ud v g
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T HRW

= et a1 yr7 9327 g AT Y OF f4feeE T o T & e
T FTATE T W AT T H wen (@ 3fwa) ¥ owgar v A
FAEF T fry ond &1 a4 maa 31 s v ar aw & fag g9
g o Afra fagm F A A g 7 aw geft 2 AR mrfag & A0 A
aftwa €13 §1

et falta wo ot T merdt a7 frefiam oy gt &
faﬂr[faw ax¥ fafam modt gra wafay e w@Ar g 0 @ feafe & s
Y FAE avdt ¥ wi = Towgma & fonfar a1 el 3 1w wre maw ¥
w47 fauifar avz 71 firfaw o ar fafag a7 fargeit oo wiea
ax frarwar § 0 @ waTe T fag 1 ssfewfwr gea@ (Sub-divided
bar diagram) 7% & « & fax faform awgslt & gonza ay et €am o a1t
¥ U qrgl, safwanr a1 qent Wiz & amfer am & fag afur 9wgw
&% &1 afr wgr A1 gF-ma & wifar faay a7 qwe-fax 3 fafaeza
&vi-fan (Column chart) agr Smar & ¢

IFIW 2.3 : OF WeqqlT ¥ A4AQ ¥ wwed &% v qfr wr@ dfav
¥t A7qr faw gt :

R ST ad g o
Gfadr 871 asan 5727 4452 3474 5317

s i A gars TR
findy Fear 4950 4119 4065 4648
27 atndr a1 fax 2-5 o gyea faa & o & g2faq frm @ g

6000
£500 A
5000 ]
g 4500 ]
£ 4000 ]

3500 1

3000 “
ot B a0, A G oL S,

Earsd
fam 2-5 & faw
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darger 24 Irved ATt ¥ ATIC 7O g3 &40 07 AEATAT ST MO
o A foik mir o o o7 wfr AT qar @

m a1 qrer u3 ufn (vdy Tagt )
siferT 184377
. 138 35
afedt s 376 61
AT 22555
Facid 3420
et dr 27141

€ wiret 2 goz {4 grer faefet 7717 fao om o ey I 07
g7 ge o @i g0 o wfed frap var @ @i gy frgar 0w gf
& ware zost oY fafxy fear ar * amfr 126 0 frmar o S

Hso

1650,

S

&7 a1 EEM T AT
fag 2-6 ror frx



14 wrfeat F faara wiT sgwawm

Fagm 2 5 : fafafoa wrol & ooram & fafaw a9l A agae 57
s T A T e A d At g

w 1964 1965 1966 1967 1968
T T T 59 59 7 71 85
ks 39 43 44 48 52
Sl 134 170 208 22; 261
ITT 591 547 576 610 640
e 7 Dy 155 150 160 172 179
FTHIET O 9YECT 8 85 50 — —
g Sy 528 526 638 648 654
oI 896 935 970 1099 1212
@ 2483 2515 2747 2875 3083

T *a7F 7Y 39 fanfay evew fa o wafry w3+ fog ey g9 9%
R G 7T G Y T T whrad 7 7 (2-7) ywegr frmam

s Tt
— {C i e
5600 | T gt ﬁ wyrx Shmd @ ard
3
o gmaw <t
3000 -
2400 A
§ /800 - ?
g 7 ‘..
B0l G Y %
: 2
600 1 p i

J964 1965 1966 1967 /968
wxf
fex 2-7  Sufawrivm ovs TRT



areATEET " g e 15

Fenfam

afz 3 AT D 9 ¥ At I wvww At moswt ¥ fAw Sarfoy w1
ITT frar 0T 1w Ao o el farg 3 fFmE (coordimates) A
Sfer < B AR A% awE § 1 Fn ¥ oA fegslt Y wfed ak frew
feat St & 1 <@ wwTT AT o AT AT ar A AT ) wwA 0

£t fft &1 q7d www ag wrawT gl wfg froofr @ WAy o
TR Y AR g g@ 9% wifw § &Y erae wx ) X-wer 0% A sifnr
AT Yourer oT dmr wnfgy | ) ey @ awfoe s @ @ fag
Y T faeg e QY mawE §1 g 3% T ¥ ooty
S IIA 1 /Y 2% w7 &7 whiF wwar fuife B o e i

ag wrawaw 4 § e nfaa fegnr a1 faar 2% ax qF @< oy av A%
e ) A Feafe & wrdfaw gl Y Y v fren 3§ fred
Sreroit & Pl fodte o XY A R M aw ww oy qwmagd
fr Steror et from 3w A, A A ) wmr g fafw Ak
fat 31 e e g frara war @ g SR 41T ORE A awge
7ot BT 3T AW F AT

FJFT 2.6 g Fauior & fae fRd o o7 v & fabm s o
TRl G FoT ST e W ge |

L gerAie
(Freftars) we
01 08
02 17
04 35
06 *53
08 71
10 89

S Y gy Son 71 1 frr oo frefm sy fag A At
TN T A TR W 91 Afewn v qafem I 1 -8 F
wafoa frav o &

2 oyt voare Wt & afanry fesll A0 fowt wt & o e afodme @ flad o,
WG, G, W, O A5 W7g ol



16 ifenat & frgra FC AgEm

10 1

T T T T

04 06 -08 ‘10
i A CEEE 3N

o 02
far 2-8 77 v A

JargTe 2.7 VAT, FEHA T e ¥ fafm o0 AT e J1
g9 g% S AT - fav o3 g freraa T AT A & @A ETa
1 7 frar w7 = A e 3 gl

1z ¥ Aar T
(Fr v wfr 2a2%) (Arza sfr 33:3)
AT AT Leac
P . e e e e
0 395 450 537
224 7136 6 66 6 24
a4e 610 625 581

fAr @t & fag SewaT At ¥ aATy 7 & zw arg § fr 99
vz AT TR TR F 1 AT mig A WA I IR T T I
1 e aT foat o & awfr wen-fa (Agronomy) T afasA7 1@m
S e o frR A T wztam AT 9EEWT ¥ AR o ¥ ST
fzmm%waﬂfa-«rz—swz‘wgn



FroFTRAT W g fre

c Fdlreer wid e
SR < T - N

I

©3 10

0 30 40 50

e f AT fRErs gl e

fax 2-9 w5 fax

17

grireer 28 : OF WA & oF 4l o ¥ A v avafer S
Fidrezere (plasma cholasterol) fufawm sfy 100 ffafazz amm 7o oz

frer qftomm ser g —

e

e SRt
(ferer ofy 100 o)

- W Nt B WN -

220
250
275
205
200
230
250
260
255
260
250




18 wifer & fagrr Wi

IATEIE T w3 & g o Sel w, wfed v fre foan
&1 ot TR W w91 i o e A Aifr-ne o3 f
&, St fe fax (210) ¥ fomrmar &1

N
©
o

N
2]
(=)

'3 [N
S 3

TSR RS € Tl vi 0o MRt der 3
(XY
3

0200 2 ¢+ 6 8 10 12

fo% 2-10 \mrT mfay

arf we

 flt uw g1 ey, qand ot wEw  fafi gaeat o qwer s
T & &1 TE g fax gl A wd AT T § 1 WoE i ¥ faw
Y 71 fafs Ty - gy oF S ek #7139 €19 foa o g,
T e wera & aweat & et €, S agee 7 3607 & w7 A7 fawf
FLRWT AT g ¥ g7 W w9 faar sy @ W TE W OF F AR
& SfcHfod S0 qay faiy o £ 1 §F SO ST ST Gvs O T qyen
B T F@TY | A e ' ¥ wahow 5% F9ew v Ay
wve ¥t frafaw it § WA ¢ av ovg fafww fgelt ¥ Y@ 7Y g
¥ Frarat o &)

TvEY Y wear wfaw @ Y feafs & g foOx T TN UG AL Gav |

ITETN 209 2 N § wew (crops) ¥ WINR T F7 AR T2 fw
R 91—



TICITET W] 35T gy 19

wer afme arft
am 450
b 150
o FA 120
i 70
IR 40
Lt 60
oY T 110

I fed art & gfom qz9 AL aRA g faeft #@ & fag A
360" 71 faxr gu shewa avat & orqura % g §55 % wfaww gro A A< P
st foed faet o AT g —

e xhoy

T 333 x45=1620"

£ 280 15=54 0°
b3

far 2-11  avf wrer



20 bt & fagra w0 wpEm

AT T T AT AT T (W HGAIF O ¢ ¥ AT @ F
ge D Tar ¥ 0% § 1w Arrg gwawr 31 fug fam fagt a1 wef A%
fear war & ar fr fax (2-11) ¥ framr nar gt

qEAEE!
1 famml # Ry ad = T g awsdy wlaEr 9 7o mim e
faefaa Afag

g - (1963-64) (1964-65) (1965-66) (1966-67)
< TT o
T3 oTE ¥ 48 8 581 462 562

g (1967-68) (1968-69) (1969-70)
sk o
FAT Ty 830 902 828

2 w1 i goriEa ug fania geaedt wiv® 1965 ¥ 1970 aF fins gon
T feg a1 v 7 frafe & wwem o denfor g s

Lot cdl]
ot Bt frata
(zw ma feslurm) (zw sa fewimm)
1965 366 4 1990
1966 3748 1792
1967 3798 2050
1968 3982 209 3
1969 3936 176 7
1970 4213 208 4

3 nF i SOER F1 fafae wrRart 71 A7 3 wEI 9 9 s 3
forg faray wiay 1 fr-feg wEae ox frw @on & wga sfoa

wgIW @ AT —
aizan sfawa agL
(afawa W)
fraan
01 90
02 85
03 62
04 35
05 23
06 9

AR WAL & qg 7Y g it gra frefea A



AT | 997 freqor 21

4 oF war u fraifad £ $905 o 957 9 e et —

Farg (e ) el o rear
130 3
131 4
132 9
133 11
134 7
135 12
136 8
137 5
138 3
139 4
140 1

3w Sk F wza 7Y ifns aF zrr Frafre Al

5 Fzard AT (Eadon) o7 9@ #37 §  qearg faw frm fior
afra 71 {Aphids) sfira 5eg gemy faeg ot —

g afm
(et 99% FXA ¥ O3 ) 7 g

1 604
2 679
3 753
7 838

< St A1 5eg 3% g wefwa A
6 Frarfea wrell ¥ 9Ra # 1969-70 ad & fafaw wara #1739
I N g —

AT € AW I
(=u a7 ZA1 ¥)

Ricel 404
AT 97
T 54
T 57
wdy 22

4 200
:En 55
T 62
wr 49

R T weEed wiEy A ard-mie T wefna A



22 aiferel & fagra A s

7 FEAS T TR Y ¥ wrAd of wrre andt any —
LEUE R Ca ara ARw epiifamr TEeqfdar o wwEw
g y-aE 53 34 28 24
1 wlger 41 goz-fax gra faefoa i ¢
8 uF 9aW A A 91y 17 fafag At 9 T 99 arar gy
£\ faraifra Semr et g ——

ot ¥ apzat N7 gy
(=1 wrz, wlafaze)
2 Q2
4 04
8 08
12 10

WEAT @ FTTE a7e7 71 arrfag gru faefaa afay
9 W, W@ g A9 ¥iTad ) wwrrd ¥ fafwm s aghar
(response) fawarfrs greoft &7 frend wit § —
agfrar (€T & a¥amT 390

(P,Os) a1 eat

(fre mw wfs dazr) % 3fg)
i =T Ll
0 0 0 0
20 14 16 10
40 25 25 14
60 35 26 23
80 38 24 25

fafia weat ¥ feq gasg4, AgfaTas ansg !
10 faet arch & 3 afcary 71 sy s1a fasgd &7 ¥ A aar § o—

Wy 6T efrart- gftare-g

(377 o &) (=7 % ¥)
g qavd 30 90
TvE 7 35
wrE fmn 8 40
qzrg 3 12
o gEEad 5 40
g qEgg 3 60
I3 4 23

£ BT I I MR ara el T |
(Re FTv0 TTIIIT 1967)



AT W TET fireor

23

U, Feer ated ) aieenicar wigra-fax ara frefeg Aifay c—

sryleT kon afael ¥t gen

(@l i)

10-15 7
15=20 19
20-23 27
25-30 15
30-40 12
40-50 12
50-60 3

(8o o, 1963)

feeqeit —fafirn ThaTA ¥ g3 0¥ WA J &9 F i wmwr F § faawr

ferét srge gt e 21



3, g yafa & "

feedy gy o faw iy Seviy &Y ol B grvrere: og v orey o ¢
feam & frdt on A o¢ B €% 8 syfe &Y § ok ag s AR
& amer aen ¥ feat v 1 grawm @ ww ¥ 2T A @ & 9T
a3 g1 F @A SwR F g (1) 717 (Mean), (2) srfarsr (Median) gt
(3) gas (Mode) &1

e s T T TR E R g —

() mar=aT Tvew (Anthmetic mean)

(@) e wrew {Geometric mean)

() guwms wisw (Harmonic mean)

SAZI W U q gUTT ATed FT IYGIT 4@ w7 AT W ot
auT gdq w ) fraranr

TARAC A WAAT A w7 S A gy € ariedy ¥ awrat s
1A O & fAn 9 wiaeas T § 5 e e s ¥

AT GAFAR {7 5T £ F00 fFay @ § ) saage X s Jny
foa® ¥ AW ERIAAT AT F G AAFATAT ] )

avar i @aa W N aegd, W@ a1 uew (Individual) 1 Wi qe et X &
wfa oo far & GWE ATEw A AT 8 (wy) ana frefa w@ § di
R afcmea N a9t o o 1 Farwit Xy, Xy, Xyosseees oo Xy &0 et g%
Y ggraar ¥ ey S

. +X,+N e 2] wn(31)
.1 XN
=% % w(3L1)

ofz wfazdt ¥ Seoll M dern A gy () INFE@Rm TN
warT FT aFa § | 5 feafa ¥ wfaxd wiswr 8 X gror frsfuw w@ £
gy X=1 1X w(3:2)

wrafE X, siaaet 11 &t Seor 3 ¢
g 3.1 : UF qafars (clinical) wvamy ¥ waria og o¥ @y wrg ¥
wegg FH1 & Wi et oy iy i —



A w3fa ¥ 25

s + 160,135,135, 170,180, 135,145,165,136, 145
(freierm) 165,152,132,160,175)
w1 Sawy & gra vz ad @ sy ¥ T w1 men wre R e s w T
Y Y
IXe=(16 0413 S v o0 F16 0417 5)
]

=2290
L11d n=l5
S R=YYP
=15267
wr s & e Sew gn & are ufea 7 Qe A arcufz gar g
o Sl 7 GUEAT ATy $8 TR qRefaa s § 1 Sl B soarar
Feq ey wafera TR AT AR IACITRT T W R
ofe fear ondt & HiT g wel B AT F A § W Y o Anew A
g mar & 1 A o X rafiad Saw o SR aRgAre v fr
wFY —

e nrna
X) )
xl fl
xz f’
X, fy
X.k fi
o feafar o omer X & foag frmrifrr g g
f, Xy 40X, 4 HhiXe 13
Rt s ~(33)
k k
=3 X I b1
=1 r=s]
k
H
=16 we{3.3.1)
==

3
wyl X 1f,-=u (st wms )



26 aifeasr & fagro @i A

JAET 32 2 0F FICAWN & 310 T W et 37 mfer 99 o)
JATT G A Y A

afes am (X) T 537 qrel A
(g4 &) &7 (f)
7590 16
82-50 15

150 00 10

22500 8

30000 4

500 00 2

760 00 1

<A BN AT T 9T 1wy aafe miEs ww, wer gre A e ARy
g ua g (3.3.1) F apie
36 X,
)
x =f,

(X, =(7500 x 16482-50x154-...
r

=8697 50
5= (164-154-10+.... 1)
i
=56
R=B869750 _ 15533
36

sty =afew TifaF T@T 15331 Wy &4

afz Seer Y gear afuF & fx fow § wea o T @Ay Swwr A
it & are fzar Jrar @ WICKAF T 7 Feaoll &Y TEA K1 99 9 T IO
& wy & faa fzar sar @ ar B A% farar qur §—

af Lagteitcd
X—X i
X% L
X—X, i




FeAq wfa & w1y 27

(X—Xip1 Jox w31 frefm aear g fandt areamar 1,2 wafr
1=142, 3,0 o ko @vadtad 1 freq fya 31 2 fafial e aar g
& feafe it mren 11 aferad 43T & fag qx (33 1) a7 & w3y gy
& mzt = X & mid, Rear adf 2% ey 3 3afk im 3 wver & g ey 33
& fay 3+t a1 ater AT T3H § 1 AV T X, 60 X, 77 N K@ (Central
value) Y, 8, X, aXg THwer Y, 2 LR X T Ky AR Y R
(33 NY¥eir s faaary b

_k X
X=3 fy 3 § n{34)
1=1 1==1
Fx (3 4) & agraT & adfye e a0 et e fray v arar &

ga wrre aferfad arer greafar ware weg @ faw g aeA g amfr
agt ug weqAr &1 adt i 5w ol Gurwr an @ weA AT A2 § o 1y
AT PaaT WG T § 3 AroEa gava oz @ 0 & ag 1l oy
T Y & + %o falis v Inar @wg gy ¥ fro frar s g

gt 3.3 uF I yraald smin 7 feerare (Larval period) ¥
fad qif-meroer W o Aty A%er @Y qeAr g wAref —

o wRUR sy
(Ff ) o
25—21 14
27—29 26
2931 13
31—33 1
3335 2

Atz g7 qrer feears aferfag v F fag aga wey avn 71 s Few
dargs
ity wer A Y, 26, 28, 30, 32, 34
A A e § 14,26,13,11,2
€Y = (26X 14 428X 26430 X 134-32X 11 +34X2)
1

=:1504
=66
1



28 aifest & fagra 1w

'i:ig%’=2s 85 fem
¢ O Wi 2 FA Xy, X, Xy, eee g Xp 77 PR AT (G M) w700
FAFfuaggrd —
G M=(X; X; X5, X )1
afz 8w X, Xy Xy eee oee » Xy 90 GTTAR qroATErr fy, £, .,

fiafg A at P wmer frsr g N agmar Y @ 7 aw T § —
i f, f fi\-
G M=\X; . X, X5 .. X
13

wafr % fi=n }
1=1

.. (36)

afz g WA a1 Afava graer € & quiraT A a9 Ty gfeT
ETrERE 16 2 Koot Xy, Xy Xy, een e X 77 GAAT W17 (HM) 5
faugragy —

1 1 1,1 ,1 1
T =_n_( gttty ) -.(37)
ot Tt Xy, Xy, Xgrversens X B IreIREr W gy, ), e, V@
a guens qred & faq fenfre prarsmma@ § . —
L1 (hyhifhy 4 &
ﬁﬁ—';( A AR A ) (38)
k
ﬁﬁ.z =n

1=

EUHE HIST FT N ATAAE 0 oy qfq ©qqr Ay F osvavay sfawer
afiy wrfz & frg sl wr g |

af ffd w1 & A5 /9 @0 @ A TR A1 gRAF Wem a Fe
ey 7EY ¥ 1 YAk Wi aft e Saeh A gen g @ g
[T F-FH FEIfAE @ T § 1 ¥ wfewrsal W A FTAgEE W
wTE E
Lt

qfcar ¢ mifeasT ag faaT e & S v avget sava @ ) TET awn
feronfom w@r )



¥ wf & Wiy 29

TH T YT N AR AR § fr ofz Awed farw A AT an kAl
¥ swafead 3 @ A ven faee et wifert rgmn 1w ow wfo
A & fag or & fafe wrg A 3

wifewat 81 faer feafirat & wrr acar wfir Imbi &) ufk ¥ od s
7 rn e A frmmT @) 9 gr il & oAty o q ¥ wfer R
110,150 215 260 700 1200 w7¥ g, @ & feafr ¥ mferar w2
=N O weB A A d il gt wew 43833 ¥ & wafy wfiwas
TR AT AR AT AT 260 % qrewr aw

af aarw ad sraaE ¥ ev ¥ g) ol ok anfeaw o afan & ¥ o
ur it m A and fager @t wrforrr AT o & fg swyge d sy

frt 7z ¥ fag mferrr o oo sgw . —
waftsa} ) g wafrrdl oY
(vt &) ey
<5 3
=10 9
10—20 16
20—-30 8
30—40 15
40—50 20
50—60 6
>60 4

frait 7z & o @l ) Ay wrg wfEnd @ o g afe St A @
X &1 & frarar ) 9 60 ot & whrr wig  wforw A aen At
wdy € Y x feafie & wfaw adf 4 guf @ 4

a5 gomerr sarw & fA o gugew 1 o fraft R oTne Y mfram
foelt Tt & S saferdt oY s, g e @i

afs AT §fT W s s fAen am @) S g S S wemo 9
ot &1 fewfaat wora § 4

(1) s@nfam (2) swnmm e

feafr 1 —n frow g @1 feafr X on @Y Adq ne=2 kb1 ¥ e d faew
TR § wafe k o7 g aew & 1w fr e She w0 ad aw
waraar At (k1) § fraoam A koww T g Pt s A



30 et & fagra A g

a7 g1 g g6 T k 957 97 § gy ot w9 gwy em o say uwfus
fywa (k1) ar @faT wr misa ramr g

Xu Xar Xy e Xyy Xiats it s oo Xaeat

wsiferrt
wafr a0 Xy, Xp X3 Xoes ¥0 7 swafeqa §1
IO 34 FuAsy qirey ¥ g fagr wew ¥ fafuw faed ave-
ani T apnfaT o WA —
oy (s oy —268,660,152,88,81,99,
Tyt &) 1797, 113,152
qg AW ATAE TR e gt
81,88,99,113,152,152,268,660,1797
gt A wewr 9 o fE faow ¥ fawm  AgeR siwEr W@
Liiizca g fl]
L' qferF=152 % (79 )
feaft 2 —n @1 8% ) feafr 7, @fT =2k ¥ e ¥ fq@mr s Tl
& wals k ur gt wem & 1w feafa % 399 uw $feq 97 wem wF A Qw
qaifs I ¥ & a7 wer A F O AEAN 1 S wAy (Gaen) @ adwew
w0 ¥ TEt wftad g1 AW & Q) Sl 7 Fv ania wew § Wi
g
T fr wrAEy W F syafeaw 2k ¥faw A Fea §
Xy Xo X Xxyy Xio Xy, Xeyzs Xipa e Xy
gt k& (k th) am ¥ [k— 1] ww ogy ok (k41)F amy (k- 1]
AAIR A LIS

ey Md:xi'%"}‘

ITgTn 35 : 1972 & wrwii wieet & wygme wen Rw ¥ fafw feard
AT 9% WA o e § —

= [ore way] 159, 120, 172, 142, 201, 107

&g wra F1 Wit A F F AT wiver w1 A v W IR
& —107, 120, 142, 159, 172, 20%

agt AAT T WEN 6 § Wy ww § w7 IR ¥ gu Fraw & wgErc ey
q WYY w1 ENaL e wifemer @i



Fohia sefer & e 3

mrm=l42—;‘159

=8s1
=150 5 Q@ T
af wd Sfewr v afedf arearar afta srofeg @ @ mifeeer ma
w3 & fav wpd Sum @t §oegee mdd o 93 0d 1w i -
Femar ¢ formn s &1 4y e 1 oo Sea wE Y seame aemmar
wdy gt &1 i v i g9l qrregArn 1, 9@ e Do
¥ o ST AT WA ;@ o fermr Anar § waly afz aroRrEm ot dn

n &y @ '-'—';'-l oy o gy o # 4 forg oy ARy ¥ oug

By § b ag xhr Wm-ﬂwmraﬂw'-';l ¥ A E AT

wuidr i & walq v gear a1 frg oudt araren & omdv @) o et
RTCATE T oY e e Ao Rar & ad) mifvarr e &

afereT ¥ aRTer e o fafy v g eTa wRORfuT e
Fededt ¢

JagEn 36 ur G & aw Ay A ar fy for Iaw o gy e
FroFreT uref i i g

agt Sferr et oy o i g e 8

aftfex i1 ¥y 2 (X) w17 £ A € () tie me (F)
(i
20 2 2
23 2 4
30 7 11
35 14 25
40 20 45
50 6 51
120 3 54

m s

el S+l s
) 2



32 aiferst & fagra s s

wear 27 5 T EIN JICIAT 459 AAAME 1 WAy w A 45 F
R mfegrrAaT 405 wfafea g

w7 wivs gt § fawnfas 53 03 g1 wakq aav e 97 feafr Y ) [anil
7 feafa & wag sara & shmm & fr 983 foeY v 77 sufc o oo af
0 frea don & @wr 1] ) FATAw ANl A W ow @ far qErg A7
fee w2 ¥ faw awit avverro g a3 Gl § o ¥ A o9

s sy %Mﬂmamralfwﬁmﬁﬂmﬁfnﬁwﬁaﬁ

M A § B gEr ot fow gl oAl ¥ WA 20 W el
2

TR T A S F ar § 9@ miemwr s dar §0 fawg s A
¥ OF & A "weua @yl Aifer afidm o ww @ aaw fremw
o\t Sufedm & f9 1 o av wfemay Qur ar e ATy TR Ew 9
oF W Aifead § wrar § 1 o wiEdw am Ay A Yy oy g g oaa
F¢anyd § 1 v fr 1P armar s e )

L L1 Ao "o WMiTe
X1 - X, f Fy
Xz — Xy f, F,
X, ~ X, fy F,
X,-:— Xi41 & F
Xe— Xk+1 T Fr=n
[w&f ¥f=n]
1
aax e,
n
5 - C

(et} My=L,4--2 ;

afr L, w1t A fass dmr g
C afEsFTa ¥ I af Fwygw d ar &
£ mfersr @ Y areRTET 1
1 wifeast @ 31 99fc 7 frmr o 71 oW @ woig @ W
T )

XI (39)



FE wyfa & aw 33

71 (39) ¥ sifwed 91 o ST AUw AR § 4 wiferAT AT g A
zzrm.g—azﬁr ( %-C ),ﬂrfwﬂaﬁﬁfm:ﬂm R At ¥
A AV AT § 1 a7 A O aroarw f g s i ewer ¥ ad gh

n

7 -

g

L, % g avard a7 A5 A aegw [39] sradt anw
RE 3T OF ARG W G e 1 wg g 1 0dr frw fr
amit afza arcarear qew Frenfra aroflt & foan m@r

X1 iRt ( -;-—C )ﬁ'fﬂqmwwéalw

a1g wit (ad) saferq} ot gear ¥e AT,
) 0] E)
<5 5 5
5—10 9 14
19—20 16 30
20—30 8 38
30—40 15 53
40—50 20 73
50—60 6 79
>60 4 83

qudes W dad fagar § ) ufs wor a w s @ wfean o w
TEX A1 T OO AR T ) R agh e o1 ofweT T ws
3, wo wifer st 41 afRT@ TET EOE

I
772

-zrli"m4l5iﬂw arc 53 Faufiw ¥ ww et o [30-401 8

% (39) F wgmTe mfewe,
My==304405-38

10
15 ®

=30+ 3§
=3233 %%



34 arfert 3 fagra iR AR

-

aforma : ¥ Y fmTAm E W wepd Qw1 @ fmoa Al
TITATET 2T 0% F 92 T /T N AT T 900 0 fyafaa o
g fa A e A g o ¥ owReEd A 1 3 %
W ¥ fonfa #<dt &, waw wgdw, 1 1 ¥ wqoe & fanfae e g,
fadflr sgd® aie st 3 1 & wquwe ¥ fenfow wa@ @, g Sqde Tesm
& S TEA 7T A Qy, Q Qq 7T firefum AAE

s & ghafomm ¥ e ¢ fr fidiw sgie ok wifire oF ww
LA
W Q ¥ WY WqUF T Qg A 1% Ty W Ag £

TEF W T ¥ Ry wmw s A A A agmm A g
ArfeaEt ey F AT oy & ) Raoh #1ww & safega 77 fam o 4
TH 29 ¥ § qroaRan A e Swy & of waaw il @ oav
Qy, Q, Q, Frrre & 3 o weeh 241, 204N o 34D
w1 afcreet ¥ foar oar & 1 9 AE F7 A g9l aRaRamt § oewaw
ar § AT azgam fax 7| A Q, Q, Qg ¥ faefm ¥=a &1
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FAT ST ¢ IR AR fa= A @ k A7 wwans @9 g0
afs TTCARAT 727 FAON A waw a1 F foufiw 7 armr oA
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wa D, ai-waaa [30-40] ¥ femr &4
D —3o+l7_4;2_5 10
24
=304
+3
=31-24%

W wRD, ¥ fr %‘:133:7=95 9
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A fr srfad aeT @ fx gy ofey aroarar @ @ g7 ¥ faw
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frx (3-4) wgws w1 surfdta forewr
Lol
1 : qn e % afiE W unga Wit Mg 1 amE I
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FET 20, 43,75, 67,72, 45,39, 9, 8, 6
@& s, Ammgy, 1971)
[sac  wgas 25, miwar 20, ary 22 2]
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frefy ww o wfaest & afwfag et oo fed s s & gfe et &
frwar @ @mnfar § 1 g AT @ fasan a7 AR ¥ fag fafsw Fadige
T T FAT AT e @ o avia g7 weatw ® frar mar g

ag wwF § fr fafm ageer! s e @1 @ i osgfa FAm A
TOIT 1 freg A% Seolt a7 fARW oF AT A @ v fr o dvw engent
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7g 7 7 gt & frog @ e e & A Sen A feafy w@m

Fargeen 4.1 1 Sawge fa¥  oF g erdt waee fran wan SR sed
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Feavit #7 qfeaT @ NI I I AT —
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sonmn = (3) mian () et ()
() = e et (- ~{8132)
@) Twg A=0Ga,

vo_N s fi(X, - 8)°
=t=y
N 1
=1
Fx(4132) ¥1 Fwm ) 2, 3., wr s fefEw o= ¥ e
M ITH 2
NS Y
=z - ’1’
=0
"(a) =" w5 H3) 2 (1)
— g2
TN EELEAE S-L R

hot1d B0y ~Any’ 568 802 - 38" afe

TR

TAFA FTCATA 74 T el 71 aficrad 7% ¥ ey T 9 3
R FO LT T ORI Y v IR e oS 1
qRE F s g ¥R ) g g rern o s @ e
e (1897-1907 ) ¥ af**.r-—wﬁ%::rv;ﬂ% ﬁmm:—-rgﬁr,:f
v s —

wier & 9T g AT T e, T el X EN froxew 3

ife i mswmem Twy i gl 2 e sSwren
gmimF I T3 TRE Fwmm dnd) Wy 9 shafw
ST B NI I 9T G WA T §Y I 1

e =qT “}=":-1—I:- —(4.14)
T YT S @I #T R A,
Hi=ey- i X Py X . (4.15)
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ATTNIAT-TLA %

Frlt e g1 arcearear azw Far qard sk al< g U F A ar
wag gE gk ¥ Prre i awe B oy owmE ferw g 3
Foreat famgoit 31 ar smae & frae & wew faegmt &Y fam X% = aro=mar
YA TF /AT 3% T T GRT A AT 4 39 9% F) ACIRNFIATE
TE &) A OF qreAwr a% 8 Re ¥ frf A feg A Al wm o
WIT (% "7 F1 AT safng #3d & 1 fredl < wer At g AfE ¥
4777 AUT 5 3T WA F A oFF Y G547 97 9907 WY

.

far 4 1 oo foon ot o5 €Y AT 979

T % ¥ E, I T wR F AR § W qzA vy frewn feur
EiciE g
fanw gz 7%

af grerarar ag7 a5 & faX wnfea g A W@ ax A gy @ w%
28 § ) T A & fr aw &7 aEr G oF iToafis sl ged
FHANTA L WAANAEF A IR N awn g {frar 71w
fart afas At AT gAu fra Glr g axar 1

o st

frr 42 ewrorr faam 0%
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afz azar a7 wrew, FFAT & Azt @ walq A% ¥ vy foer g AT A
@ iy faqwr 3 ganeT fowar a7a § 1 W feafa qa s g & w7
arEEar a7 @ S ¥ AY WA 1Y gwar wfew @ a6y 3@ A 4 g9
TR E |

Sugss feafn & farm walq a% o1 aw fro afes awr A arfgat
firr GteT @3 qX 4% 7 wmuRAT fraw T2 § 1 ad) feafr aw e @A &
W@ AT § TZAF T AL 1 AT Feqoly § AT F Qg AT A0y Garont A
wEaT 9 A 3G WA AN TexAv 1 7m0 Afar A

MMM
fax 43 muray-faaw 3%
us wrgErar fam § Br wifersr wen @) agar @ = ¥ feaa o1 2
% wren, mfeawr aqr agar ¥ A1 fas |vaeq fzor aravar g —
areg — agar) =3 (@ex — mifersr) {4 16)
% ¥ faunar qATRT & A1 HWAF, g 7% @ ffrq ¥F AAT AT
gFar § 1 forg fager & mET A 7 ¥ fAq geawar wra Ay @a R
o &g § 1 F1d fa@dd (Karl Pearson) & Susg-moms (Coefficient of
skewness) 1d <3 ¥ fau Aeifra g7 qamar & . —
R AET — FgAT
AGFL-YTF = — . "8 (417
3 AT fq99q - (417)
< g1 % g wem, agar 3 s fawem a1 oforam s @ary | 59
me > AT @ gAnas fromar fi A < qFAT A AT
fagmar A &
aft e fa9a7 19 F7 & Fréft s 9 wfoard @ o qAs 71

<A1 A wgmmar & B @ aro m wc AR 80 Farg-qonny § fan 43 31
ste F1FF (Prof Bowley) & faar § -—

dumgmr = BEU2Q, ..(418)
. Q-Q
??xfa' T (4‘18) #Qp, Qp Qq FAW. azal, AN WK dtaw 34T E 1
ST F1 AP Y ggwar ¥ oA qr gra @ aary § -
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(fmrgos) gy =71 (4 19)

ST g ez ¢ fr daszqur uF gz gen @ welg e e
WAL QML #(fT gr oo A 7 wma g A FEW AL
dasgana a1 qix faaAt afur §dr g In & (4 ve) ar (- ve) fagwar
wfur Qft & 1 afe &% anfad g1 a1 doeqaqorr o Ay & ot xw feafs &
fast ey am g & ~—

et =nrfenFr =agaw
(Q-Q)=(Q -~ Q)
" 114 u3=0

wgeat (Kurtosls) —wgzar & qe-qgat arearar 7% ¥ foasar
(peakedness) & wfir mraw % & faao = At wred far & 1 FrEw N
Fra-frada 7 aq 1906 & fravar ok §83 fg faes ma frar —

(7gzargms) Bz=$‘ (420)

gl vy 7 wy aw Arer 7 afed N 7 gA gyt § ) wivr frafa o
£ qargdy (leptokurtie) a% mu frifey o 771 TORETA (platykurtic)
% W aTAry fraf@ & a1 Aencypdt (mesokurtic) AT IRA § 1 TT ANy
TR TR & AT B, ¥ A AT @ AT —

8>3, B.<3 Mt B,=3

ag g2gq & fr #v§ oF v fRuTn 17 SO A1 g1

qupw 48 T TG E 9v 13 mat & gy a7 afmfEm g
faefre gt mr —

gUETIWEA 137,112 154 148,172,193

(frex sfefer) 177,164, (86,106,108, 118, 125

W o s aRedl Ao g oww T ¥ fag g et
Sert g wrew & o gy A wvet weE w1 g

w1 % g w1 e 9T X grw frefer &

w 3Xi=(13 7414 24 b 12 5)

1

=1950

950
n=lﬁ—=150fﬁnmfml
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s T OF TOTE 0y giE ¥ A § fRaem Sy eyl s, ¥ ry X7
cf@= T ¥ 1 @ wge] N I I3 ¥ A e s ARt —

X (X-2) (X - 8)* O\ -zp
137 -13 169 - 21970
142 -08 064 - 05120
154 04 016 0 0610
148 -02 004 - 00080
172 22 454 10 6450
193 43 15 49 75 5070
177 27 729 19 6830
184 34 1156 39 3040
156 16 1296 46 6560
106 44 19 36 ~ §5 18530
108 -2 1764 — 74 0850
s -32 10 24 - 327650
125 -25 625 ~ 156250
19500 00 11116 ~14 44

g [411] St sg=a E,
1
B=3X111 16
=355
1
=30 -1444]

w111
v g7 [415] £,

. 1-11
[Fs=gwre)  By=~ [8 551%,

1-11

=TTz

- — 044
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Jary ot £ 97 A § ur ARAAT T FRiy aaf § )

v 49 firdly 91 ¥ ararar g ¥ fan foa agdr ma § —
Q=21'8, Q=40 0 WX Qy=56

daz gty wpr {4 18] &% agewar & B QYR AR ARG —

. 56421 8 ~2% 40
A = TS o 21 8

22
= - 3-4—2-=-‘064

RYFLS ¥ ur wlawy &, 9wz o e anies § )
o nsitaad

frar 1 afe freft e o AT Faw ¥ or AR A v & 61 o
ar st K & g g aforfaa s ady grar § ot fe o Serod grer
aferfert saer gt £

Iyt fran ¥ vaez qar waan § fr sTer 7 wNT qIn N O g
v g A e o fw A e g aravd § .

s WAy fr o X q¢ Suel @ ur wat Cvens mu gy
attfar et gr g fae wv o —

oo Rarer ai¥fre
X X-C=X*
X X;-C:Xl'
X3 Xp-C=Xy!
Xy Xy-C=Xy
%, ¥eCmX/
i :
Xy X C=X'n
- = BRC) =K,
m [ k=Corup’
o Sa £ swO,

o} "‘—r% 3 (X
wufs a1, 2, 3yl



60 arfeas & fogra w1 AT
AT fas Qe g Swr an w9 7 X & fag (X-C) swe’ & o

mreg (u-C) FT T 0,4% =

= SOV E s g
1

o= "1’:1' = i(xl—C)—(u—C)}z

{Xpx)®

] (421)

gy [421] S ewee ¥ fF wag wert 41 w@TC 9 F0E AT TG
qEaT 1

S form w wew ¥ fog feat o & A S e S e ¥ wS asy
QUi g AT 1

fram 2 oft sare & seaer S aor Y fFE weRmA @ gmowx A
HEFF TVt gTr afwfad S, g § a9 g qf T g i /9T
3t T qaEs & gum YAt g

=q fauw 1 fed s frg a0 aFa § —

gmo yErfF X quEam A R A a o FY f@r g =
wrfa Sarvit gr A 77 qferan frar mar ¢

Iw Jaw attfas faw
(X) aX =X’
X, aX, =X,
X, aX,=X,'
X, aXy=X,'
X, aX; =X/
Xun aXy=X"y

L] =X, azX=3%/
i 1 1
E:11:6 " an=u'
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T S0 FTT e,

e, =

1
—_— —n}2
N (%)

AR Favit gy seew afewfg oot ax

¢ ,¢=

X

1
— X'-n’)2
le(l 9]

X' ¥eam qvaX wl p ¥ oOm 9T aw T 9 wA fAe

dar & —

L 2= _!711- lz(ax,—am)’

2

1

=a?f._
N

2(Xu)?
1
=a? 5l (4 22)
g (4 22] fraw 2 ) fag s o
afy 9T AT 2 & Fenr &1 4w far mr @ aefar Savi g
Savir grar aforfa g ¥ faenfea g gar g1
u,ﬂ:;}c} (423]
FANF@ TR fEmm e ¥ gha § o &) #idker o oo
S IR ¥ Qg @wed (4 20] av {4 21] a7 Wy amAre s
TW g T T e YRoT AN & mw fraroar avw g ofz
FEAATAT g &fF DA TN AT g7 A N} AT T EAR G
SIEer 410 uE @ 711 AWm ® onsAraaveit 9 fom
wramd quay T ¢
eTrent TR
{fftamm sfir 100 fir frex] 220, 250, 275, 205, 200, 230, 250,
260, 253, 260, 250
£ ST FI XACT A AR & fru Ao T araInT ¢ R
fr waT W 200 & WA WdE Row d {2y fiw w g 1w A
o7 OfeawA (A R AT Ea § —



62 arfedt ¥ faera AR wgEdT

widfaw Reor (X))
(e wxezia) b
20 400
50 2500
75 5625
5 25
0 00
30 900
50 2500
60 3600
55 3025
60 3600
50 2500
455 24675

(1) »'= ‘:fs =41 36

p=u'-200=41 364-200
=241 36 fasftar sfe 100 fredfaex
1

(1) ox 2 =11

(24675 00-18820 45)

1
=g (585455)

=53223 (Freframsr i 100 firelt frzx)?

A1z afe qF TV g wfead ser #1 aforeT w7 Q@ I96 A o
532 23 & € 1 9T 1 &Y TwAy qfe wamw A AR & |

Jage 411 : OIeq@ F 35 @ AAE T i #) we wfy dre
wft 9t fe fr we @t —

800 000, 76,0000, 120,0000, 95,0090

210,0000, 180,0000, 110,0000, 65,0000

X AW T AT N A Aewr awr <6 AT g ¥ fag swor
wTAT §Y &1 agt 10° walg 10,0000 grr W w1 wreafuw @ming § 1 wegat
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W AR 1 At R fomar o Ty gra oforae avAr wfA ) omdmn
agl ma=10° ¥ TUT gem A1 W % Fray mar A FXOTERT M
fromar g

gttfre vl o
dw X x'?
80 64 00
76 5776
120 14400
95 9025
210 44100
180 32400
110 12100
65 4225
936 128426
gl a=8

j— 966

ATX = =116
X [

K= I17X105=117,0000

o=l {125426 - M'
8 g
=_l ‘ma 26—109512}

1
= X 18914
l!)(

= 23 52
=alet
= (10%)8x23 52
== 2352%10°
engee 4 12 : fafirdt it & far gy ooft, ¥ & fazdt o o
vy srge o et wer e < were Py S e gy

)

'l
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wer BT ARY
AT 055
£ 150
T 070
= 030
R 030
= 620
he 020
TR 020
T 065
Eeciu] 035

= Sl T wAEwan A8 ¥ fau afz fasoo gone e s € A el
wT% faues ux Arer AW FEE ERT 1 T QA AT FIAT T TV ATANE
BT W T St 31 100 K oy 3% fror Wk FROwdT Sew H A 20 wy
fariaft mqraes T N WX g frefwg v @ oA aleT A
X' = (100X~20) g1 W

X! X'
35 1225
130 16900
50 2500
.10 100
10 100
00 00
00 00
00 oo
45 2025
15 225

295 23075
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X —293-29 s

So X = (R 4207100

295420
100

o T ey 2 —f; {23075—@3&}

w495

1
- [2!075-8702 S}

1
—(143
=-w( 725)

==14372$

LI 1
e X . Wﬁ

— X 1437".
IOOOOXI sz

=0 1437
S5 D (X)=038
frwer gty
038
C Vo= .
V. 0495 %100 s
=76 76
e it wdbrey, orwew o) deif & e ot qute o) e
sformr v oY ez o wop Y i TRty Y WYY m
g Ay i g A A Afrer ov ae frar mr ) 3T g n
nEfor oy R oY fafr g T O Ry g

quira
T ol At av aferfa arm qute 7€) 61 dtr oX 0 omEHT AT
By M xn oo oo VY e wfe e ey ot e ey
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ATt T & wgEie, afera T Q9T € 1 2F siaweT 13 w1 qmaT w7y
%1 =% fag fram @ R

ufz aumaT ¥ vfaw get ¥ I F1 awn S ¥ wfgr @ & wfew o=
N1T @ AWEAR T N T S FTIA QAN fsfa wufaw s ¥
0% ofew A @ 2 fog 99 wwas ¥ afgw wfaw ser F E@ Ay
wear 5 @ afaees o= wlaw uweg w=n e feivrm i rafe o
W @ e wE A afEmdr i s o oz g faam @il
MR i srm yoferm e mmewd Tt w @
ook R il

e 4°15 Wy 5 wea 25 368 A1 D wmww aw &t fRmw
FIWTE F IR AT @i a6 g e amlwemr B e 5 &
wits § W@ T &=ar 1 < qmwd &% 25 37 fawar dar @ 1 W xw Ay
A1 25363 A @ 1 IAAT aF =t fywy ¥ 25 36 @ fowm
sff 6 TR A T3 5

ofc v 25365 € oY wel <X @ cnwewa¥ 2536 & faww Am
F5ifr gR0 T wedt 6 § AT Aw

ofz gear 25 375 € & T§ €1 Jwsed ax 25 38 faga Qe adifs 5 %
FARRE 7N fF fmmaam g

TEATEEL
1 {7 wed) 37 afosmar @fad
1 s faaaw
2 W % of W
3 sy e
4 wmwAfe

2 GRHAHOT FT TATT G T AT 9T4T 3 ? w9z €7 §F owwrEd
3 W ¥ Wi whr 10 W uF A & fey & e Y foar -
W Fg ¥ WrEl #71 afww ofiw i At
B, AUEAR, gO9N,  EENREE,  gwEw,  whhme
~ 249 50, 24780, 25060, 24850, 25240, 2560

4 A qrcRRE 3o & fag (1) sgdv-fa, (2) S wa
Hfey —



frdur-arg 67

v} waTR FreraTest
5—9 I3
9—13 10
13—17 18
1721 25
2125 15
2529 11
2933 10
3337
37—41 2
5 Y froyfar weafl & 39 & a2 gvaed) g s e —
% —I ¥—2
[zt %] [y #]
ey 73 80
mfersy 72 70
g 67 62
bt 62 Wit 78 65 4T 85
ATE-free 13 17
o & FEAr wd et #1 g At
[qme *wte fresly, 1965)
6 fea wza wr st & qfer g v qur g w Afad -
=< [X] o 1 2 3 4 5 6 17,8
IO 1, 9, 26, 59, 72, 52, 29, 7, 1
(e *To frry 1965]
[T 8y=198, C. V=35 5]
7w @ v, o fis e W 2 & ofer frg T 8 R 2, 10, 30

& 1 ¥ afor agy dvr w9 dieag o firg ik e
T XTTH RECT 6 R 1 [wre e T3ge o 1964],
[SoT uym5, 5y=31, pym201]



68 wifeas & fagT e AgdvT
8 uF reanat 7w ¥ faw frew g s § —
[EEsu i =3
WA faaea =31
FT frrlT F1 fompmE =05
JETT T AR T qgAT O AR | [dte Fro, awat, 1967]
[suc mrEw= 40, IgaAF=39]
9 &y gfaal F fog ft wr goeeT ¥ —
sfont I sfazd I
m=10 ny=12
3X,=700 IX2=46
! ]
=X2=754 0 XP=318
3

]

W 9 wfiwl F1 affr sawr s st

ooo



S / srefens mfawar fagia

sifarar &t g g o7 sfafes ¥t a@ ) ww v gy
w03 § {378 swifasar v dig dar &, F, w4 59 96 § wor ¥ 997 9w,
FCAEN F AT T Ja 7 0T 7@ A AT G@ Q@ [aces] wiF,
OF faa® B ArCACIZAY W GGG AT ACAd [head] IR WA
wfz T RT Aa0 ¥ R a0 A sfafeTaqr w v srz far 21 feg
fER AT T & FEICAS €1 X qResa s T & wilasar faga &1

e AN F (07 fodt azar 3t wifrrar e w2 & 3, nfas
quers  [Pascal], awgat 1713 [Bernouil 1713], 33 1764 [Bays,
1764] dYCrrd frada [Kael Pearson) ¥ mefurar fazia 4 fafy gar
tzat 1 ug fagq o wifers 1 qea o aw T

siferT ferg (A &1 STPEE auid Tw weara § frar ey 3 1 A aw g, frow
&, o o s srefore fagmal #1 gamar & axwr ar qaar & | mfgwar
afcatar aat dzihar faaon X% & 9 % 713g ger-gen wfonfes wed
#7 quq fear var &1

wEAr ~fret aigfeg® samt & aform faak v 5g fafess o fagam
g1, WeAT FERI § | AT T 76 AT T AWE wwa § o wfaeat owew &
aed w [element] % av Y fraifed g @3 Earad @a gy Tmafamg
faay & g g € oF agsaq 71 06T F § 0wy gfed wnfe w1 oadw
guageaq [subset] faait fafema qor fama §, or wear vgaar §4

afy wzang s e d 5 frdl ue wzar ¥ afeq % o ey wzand o
afzq gAr wava 2 @ W TR F IR U {mutually exclusive]
s wgY £ | Sy ur fd A I A Al i oA Qe g
g [tad] o # #rT A0 WOIAT R WA FRWOT R WE I Ao
qFAT R | AT WG IO AR T G FTC WA AT NI AT 4O E

mrar frftgznd AvR B E L A B ¥ sfaew fogat gra b
&% g7 v & i oo o i g el 7 ¢ Jan fr A [51) & framm

1 zmrfesk g [Random experiment) : fr sty & gog afomsl &1 Fafis w7
¥ qievr gewr A g fog aa¥ o o o Fomsl &1 A wewy g oMt
wg wive g &) sfifoafaad ¥ e fearar gen R Ny 0 ez

weRp Lt
rva-Teart (Qutcome) frdt wita & xd¥ @ewee afomrr &F re-wlema (e N



70 aitsra F fagrt #Ie wea

nmélzrfzAmtﬂﬁa;afargmiga‘tmfwﬁrﬁfv[sz]arfmm
a0

Qo

far 51 fax 5-2 AN AT B & ok
geArt AT B fawgent & o w7
=T Y397 e

gzt ANB (T AB) ITfagm Y mafim i & St A WX B Rad §
#gig A B B IWr Wz uF @i afe@ @ g afk ANB=¢ @ @
HATE TYEYT JOFS Fgardr § 1

QY gzl F e 1 AU B gvo i w3 § ) o afwne g feoar
A w2Ar A a1 %2A1 B A7 St 9EAd oF 'y wfed T AUBE S
sfqewt fargdt 1 AT A a1 B fodlt ¥ A8 & v w9 favg wfefor O3
21 @ s A ANB' w1 wfimeg § B w2 A afed @ g v
B ufeaq gt QT § 1 & SFaAr 1 QY ulies geamdr ¥ faw sgarswor frar
o EFAT 1 afe TE TeAr ¥ ufed SR A gEnaAa qAw  § weAnd
aamifas FRATE § 1 3H 9f Rar ) /A W 2§ GFL QAFT KT GFAT
% 1afz v fas¥ =1 SOt df fawet av Y WY (head) ¥ Wi ¥ fken a1 87
(ta) 1 ATy Pl Loyt M AT EF I AN AN N g
w1 wa ¥ ged wAwifaw g
stfawar st fawsfalesa ofounar

o 5 oF S ¥yt quastt geer evam afoms NE o & gy

qiom genfe® € 1 aft A ¥ o aforw el wem E ¥ feg waw
{favourable) § dY weaT E Y wifawan,

P(R)=2 we(51)

= N fe o e w5 1.1)
HAE FoRY Qi ITaT #Y g
1 afs n=N @ 1 P=1  waly vzar E #7 afzq g fafera 1
afs n=0 & § P=0 § ualy w21 E ofeq ¢ €rit a¢ Frfeww § 1



st i foga !

T (5 1) ¥ ovez § fir P ot e el wmnee sy ) wwar okl
¥ T 7 @ wvar snfy nK N 1 o@ wifewar 7 f@R O ¥ 1 4 vy
OKP< !, gl 5T weat B ¥ ufex 7 §F waig E' & mfawan,

P (E')=1 -P (B)
a1_ N=-n

=1 NN w(5:2)

wgifr (N-n) afomit & vz B 3 swor franm 2 £
In aforrar 471 aeerfaaw (Laplacian) afear off £33 §1
&% g
AT & QF Gg=q & afy o qeArd afed ¥ o7 fAlt s qzar ¥ gl
& Y mifsar a3 Y arT 7§ A & 9zA0d sy gl § 1
afz A wead A B eqaex § a atfeasta v & adq frarfeg
e W Qary —
P(ANB)=P (A) P (B) (53)
ot 4FTe DA EITE e A By C ¥ fan fremfra s Sear @y
T
P(ANBAC)=P (A)F (B) P (C) J(531)
gerge 51 uE AT S wRTIE WO @ § 19 W) g
xan oy Gen Prrar am g A v e v a3 O oforar gr wre
mascury f —
g7 ol ¥ gx geey ofomi s wen 1280 12 0 % ¥ fry
e o)y frrr S wTEr ) Y oy SfoOnw g wedt Wi gamfen §
N=12 ) o i wr § ) wefog 7 ofkos arg v 9 ond & e £
wa iz ¥ wie £ wuig vz By ¥ mifawar
P(E)=1r
Y s ffg & Wt @Y wgig wIw B, w1 s,
P(E,)={’,
z By %1 wn Sercch sg ek § e iz evr x @k fomfren,
P (E) =1 - P (L)
¢ witf afs ifs S 2@ & @Y AT @ g e
P (B)=1 -y

]
=1y



72 wifera & fagra o wILAT

ugn 52 afz garewer (51) w4 W& ¥1 997 0 a1 e o g
15T § 2 7 wrw 9 2 893 £ 91 mfarar freay SR oAw FRAIA E -

12§ 7y 4 a1 51 w54 (L) wu § o s www

AN STHRY 2T w1 w97 (§) N T A F wF 2 ia
FT AT () end frar o wwar g 1 agt W Ed T 97 99T §AT 9w
@A g1 ma 4 e ¥ 2 9w i 2 7R o 9 mfawar b § -

-3 X T
P(B)= &)(1 ‘<)«>_
4
54 76
i
T 12111009
4321
=0424

faafafesa afvamar & Qg

(%) =a qfeanar w ag eqez Fgrmar § fe war ¥ afons gastfus
&7 TR | qq FeafoT gl wawfes 7 @ A feafe ¥ mifawar
Far 240t A W GRCATTT ZIU TA FAT WEHT & 1 w4 afy oF fagry wiaaq
(biased) € a1 W T A F I 907 1 nfaFar M@ FETATAT AL

(@) afz qeewe maadl afomrm #7390 gem saa @ &) R feafa &
=@ aficaraT # \graar ¥ ifagar sua 7@ 1 ar gvd g |

() afz fr=d) feafrm 3 qoeae el afomdt R wfomar w1 w1
7 gy at afrfvr afcarar gra sifarar sra w31 @ ad §

sifagar sy afasia afcamy

afz quiqar qF @A afcfeafr) @ weafas qQaer Y o oY s & oF
et (B} ¥ waqw wlwen Y eem iR 3w qOwen B wen ¥ w11
drar w7241 E ¥ ufeq gy 7 sifarar £33 § 1 a3t 73 wovar a1 ot § fr
wgaia oF wfkfad aar afzda e 1 @sga far

ol T nadam 9 7 K aQew i § faa% fr w=ar E ofes v g,
& E ¥ gfza §3 21 mifaer, nfcdta w5 § frog sarc &y om awt 8,

P (E) =lm X L(54)
n+NT
agt N afeamy 81 o wafur g7 awar ¢4

wafw ag ufag.q 7ex o1 {r oy af<faa oo whedm &1

‘.



srafraes mifadar fagr 73

sriagar zt aiogidva afoamar

aft Q ox abiot amfer § i B ar o-G1 (o-fieid) o1 7 mgwrw
&AL arAg T4 P gza £ mfarn oo 2 afy gz e bubtiEat
ARILET FTAT LN

(1) P (E)>0 -(55)
wzfr Beg
(2) P (R)=1 w(56)
(3) s E,€8, E,€8, E\NE =4, 1%
FafF ¢ oF gaager 4
a P (UE)=2P (B) e
1=1 [ S

ZTT A 0y afemar g A3 ¥ faqa a4 afeqier Sty § eAibr azar i
=T 7 w%g ni-f1 aafr (one to one correspondence) earfrr a7 Iy
ardi § 1wy S fraew agsag F afy mo # af gz F afy s weg
a1 § wr ag &% fr frdy o & {10 f2or aar faor grt & Frg o anar ar
wsTAT |
fzeay (1} wgsvq fagev v f17a & wafy R, B, =74 ¢ Wiz
¥ fa1g & waaTdr & 31 aftfaer a0 70 wenad Afaw o
(2) =mifarar #y afwgfidig afrass 57 afrdig mfery ¥ faordaa)
¥fag g wa T Al ni A i g
o g3
7T A o)X B 3razard &, a1 9241 A &1 B g1 914 gzAne F oF wnw
afer a1 (AUB) ro mfrr rxy &1 fax (52) & g S oY
wreve iy &7 yzar (AUB) vl s
wzar (AYB) 9y mifarar & Faa frraqa b —
P {(AUB)=P (A)+P (B} -P {ANB)  ..(58)
xafr fax (5.2) & graraetr &x weat (AUB) Yoo g
afz azaid grere wnadf g1 a,
P (AND)=0
aroen feafr i, P {AUD)=P (A)+P (B) w(381)
ooft wrTe aft vt weard A, B3 C e,
P(AUBUC) =P(A) +P(B) 4 P(C) = P(ANB) - P(ANC) -
P(BNC)+P(ANBAC) .u(59)

-



74 arferay F fagra S wpE

afz 92AT¢ A, B 3 C @< 9991 &7 v,
P (AUBUC)=P(A)+P(B) +P(C) we(591)
qETT €9 ¥ 0 WAt By, Ey, Ey, .o, B, ¥ @ fremfra weew foamr
ST ET g

n
+EP(ENENE) m ot (-1)" " ! P(E,NE,NEN .. NE,)
1#E)Ek=1

. (510)

gaEge 5.3 o7 favd 71 A IR owd R iy awnfe & wen-
sifar afena HT, TH, HH, TT €@ agt fer & Wi a1 Ha oig sy
0T & sl T Ha

=T i ot e i et WY 37 O] & frcar &, Og wer A R ok @l
TR M AT ARV IRAT, ag wT A B & o

vzAr A & @1 wiqug HT @ HH £ S P (A)=2/4
WA B ¥ i waws TH 7 HH §1 o P (BY=2/4
g9t ANB 1 waag HH &1 S, P(ANB)=1/4

Fa1fF wzard A s B oA § W 9XeT WO A8 &,
P (ANB)=P (A} P (B)
7g wear fr fasd 1 €t ae ST 7 AW ¥ §9 OF IR fge T @d 3t uR
¥ fircar &, w21 (AUB) & %3 wear (AUB) # sifasar,
P(AUB)=P(A)+P (B)-P(ANB)
=P({A)+P(B)-P(A). P(B)

IuET 5.4 . UF HEY Q0 e 75 Faton wd 12 Aegd
Fafor F 5a 3 H ¥ Q@ Jafer ageaw Ay g sfaeqor wfgm far@oaa
s FA 2 (1) farw T A9 3afor dagd 1 (u) &9t
yafar Qg T £ (m) oF I Drpd AR gAw QT
@ XaTeh & [AEeT &1 717 gFga¢ ¥ IAF § a1 oF kT fased ow.,
xa¥, QT §F N wfawar=13 WA P 7 wefarw=53 1



srebrrs slwrar faar 75
(1) <t Tafor gt g1 97 sl

=3 X33=00256
(n) 2 Jufer Qoefgr €% 51 wifaran,
=£3x 43 =07056
(1) & & q& aget AR A <9 e @ &Y frw,
=33X$3x2=02688
w1 () # 2 % o g@faq frar a3 g fr S afon ¥ w4 ® agar
Fafer Dapt A AU AT ATWE @ 93 D Wy T gAG
Napt F aFw I AT A FIRM A QF AT 7 CEAIW A 0
s ama o
wwfawsa sifamat
afz frey sfasdt qafe 7 E or w2ar § faady migrar P(E) >0 § #K
vt gt gafte o7 mmfor T ww WA A farA® wfer g A
sifrray, wrafr ag s g fr wear E afea g 97 8, wwfaas smifgrar agem
& 1 5 PAE) v faefmr st § o) fet g g s e ara

P(ANE)

P(A/E) =—P(—E)— (511)

FaEren 5.5 Ar fAud qRaR AN W ) afz gvar azar gAY
W b ¥ Wi afy aeaY § o ¥ g ¥ frefo Gray war ¢ &1 op af@r g Q9
EH QF, TRl AN AR T FAA TSI A2V 0, 9ger a0 42 7 o
Feq1 qEAT g AT A1 AT g F fag www A gaw bb, by, gh, gg ¥
Y ¥ AT AT ¥ ufed g ®Y wfurar } g

afz ff MR A TR TN CE A AR WA EX ol avk
o gz Y A ¥ gfaa sy,

P(E)=P(bb) +P(bg) +P(eb) =2
P(A)=P(bb)=}
mt  ANE=A
<. P(ANE)=P(A) =}
qugmgﬁwtrmﬁmﬁm% ¥ oF axrT d, ST EgE g 9
smfawat,

p(am)=2IA02

1
=3 i



76 e ¥ fgre s AN
wifeawla waaeaan
Ry TEAT A caqeRar A o fzar S ger & fre i agt 1 anfaw
mfgrar 37 agraar ¥ faar qar €1
&t w2ard Ey o E, arferin €9 ¥ @ 7 ardt § afs,
P(E,/E,)=P(E,;) %t P(E,E,)=P(E,) e (512)
T (5 11) F wgwig,

r(tyey) = M0 %) —p(e)

.. P{E;NE,)=P(E,)P(E,) .{513)
feig-card
Py =B 0%) —r(e,)

ar P(E,NE,)=P(E,) P(E,)
afz §i7 gz Ey, E,, E; 969 &@avq § ar,

P(EJE,)=P(E,)

P(Ey/EE,) =P (Ey)

PE1N EyfE;) =P(E; NE,)

=P(E,) P(E,)

g7 wrAa g fr
P(E, (1EyiE,) = 2LEx Q_é “S_LEs
3
=P(E;NE,)
=P(E;y P(E,)
J. P(E;NE,NE;) =P(E,) P(E;) P(E;) -(>14)

T HFCGA (5 14) 11 fradl df qrent eae s wzarat § fag aargaiaor
fFursn wdar )

A7 w1 AR

1T 0 9T g9l w2qnd E), by, By Fy § 4R ¥ g faaTe
sfwadt @itz O 71787 7wy § 1 afyzd asfe Q ¥ L o qear g fosa
wifgrar P{E)#0 1 mar i we4rn E, F, E, , E, 91 79w ¥mIaq
(aprion) mifuvmd P(E,), P(E,), P(E;), ., P(E,) &1






