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miaz: fefomia

(Statistics)

& “Statistics may be rightly called the science of averages and their
estimates.” — A.LBOWLEY & A.L. BODDINGTON
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fidzgmr =@ty It fE9 Witar dedt yfeast st /ot Wy &4t gt 1 fen wet few enr i Wiuar €
93 WU feess 3 ydt 397 feme™ &t o3 A AgeT I

Hors 3 fegsst e vF (fos fog § 3 a) Wivar 3 fegsst € 73 3 <u Jer J| fon st owrs
€ 9793 WU feuss 2u fefamifaa aat I | fom Bet 993 =79 WU feg®s wH3nAsd a3aT @ Ager J|
&% 3t Wu feuss & feusst € fagliy Wa 3 usT &isr AT J| fen zet feg J9 dmarfest ges=r
T War &4t ger J1 9= fa Ag feuus € JEt 99 WU €t 7993 J| W feuss feuus e feg faor
HY J|

15.5 YyA9I& M3 H'ad f€98& (Variance and Standard Deviation)
we Jd fa Hours A7 Hfgar 3 WU fegss ©F diesT ade A, fegsst e foauy ue femr At feg
fsgiy v, Hu feg®s & m9g Yas g8 BTt d13 I As &4t 3T fegsst e Az fAsg I 7e I
fegwst € fdgt € a9s 83U fen WRfas & feoss™ € =991 & & <t g9 dIsT 7 Aaer J1 869 feg
Ane J fa fegsat € feg =991 m-fae=zva de a5 |

He 88 x, x, x, ., x , n JUE T& M3 X QUst & Mo I 3

(x-%) + (x; %)’ + .+ (x,-%)° =) (x,-X%)°
i=1

Ha9 feg 73 fAee 32 37 99 (x, — X) fAsg T Ar<ar | fener »igg I fa fan ya9 = feoss &t
J fa@fa Ad Yue X € 9999 T AT 5|

=~ c _2—« 2 . v) a -~ ] ~ ~ =~ .

g D (5~ %) g¢r I 3t feg dHer I fa W 1, x,, x,,...x HOHTES x © SACEIS I& M3 YUt €7

i=1

HOH'S ¥ © 9793 feg®s we J | fere €%c daq feo 72 €37 J 3T Hurs x € 993 feuss fu d1 3,
. ~ . - - =\2 ~ =~ . v ~ ~ . ~
ot wirt feg af Fae o fa |g ) (% —X) Ad Yyt @ o' x € 993 fedus 7 fegss € vy
i=1

o Ha3udsd Ui 77
g fere et 6 YUt 5, 15, 25, 35, 45, 55 € fod AYT A 3¢ I7 | fegst Yust & Howrs 30 I 1 femr
T fE9 x 3 feesst € =991 73 I5 fafr 3
6

> (X =X)7 = (5-30) + (15 — 307+ (25 — 30)° + (35 — 30)2+ (45 — 30)? + (55 — 30)°
i=1
= 625 + 225 + 25 + 25 + 225 + 625 = 1750
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fear 39 AT B 8% 9F fAme 31 ue Ja fau 95 : 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.
fegst yet & HoHs y = 30 J1
forrs fe@ €< Aot A w2 B & HoWs 30 91
AHY B € Yuet € feg®st € =9ar € Az J5 fay 95 -

31

Z (y; = ¥’ = (15 =30+ (16 — 30)*> + (17 = 30)*> + ... + (44 — 30)> + (45 -3 0)?
i=1

(=152 + (=14 + ..+ (=1)> + 0>+ 12 + 22 + 32+ ..+ 14% + 152
2[15% + 142+ ... + 17]

15x(15+1) (30 +1
= ax 22X 6)( ):5x16x31:2480
. . . - . o onm+D@n+D) . 4 e -
fa€fa ufgstt n yfaesa Afimmer @ g v Ag= ————————der J, 8T n = 15 91

6 d

Fgg ), (5 — %)’ qt Wois @ T3 feius At fdste v Wy 32 3 A afgeT uSar fa 31 dust
i=1
T AHU B € 6 Y¥ST T AHT A € IBaT T Hors € 93 2 fedus I 7€ fa ayg A <9 6 Yyt
T Hus ¥ € 993 fig (feesst e uA -25 3 25 9) AT B & 3%sT f&T (fegss & uig —15
153 T JI
feg It fe3 fosa 3 mime 9
YT A € BE ot f939 15.5 YUz Jae J7|

pd N
0 5 10 15 20 25 30 35 40 45 50 55 60
HOH's
fege 15.5
FHJ B Bt #iAt f[I39 15.6 YUz dae It
P :....:....:....:....:....:....: -~
~ 7

0 5 10 15 20 25 30 35 40 45 50 55 60
HOH's
f3915.6
fen Bt »ft Ifg AaE It fa Hons 3 fegss’ € <99 e 73 feuus & Adt v &t I 1 fer wafas &
gaaa??m’rwm?f—ﬁw%eaaﬁ@mﬁ%www%Z(xi—f)zﬁ'—é’#mtﬁrAxﬁmﬁ
YUz Jae I -

)

1 = - 1 -
HOHTE = x 1750 = 291.6 I 3 AHT B o ®et feg 37X 2480=8071

feg @er I fa myg A <9 fis 7 feg®s Ay B & 38T U J A fa €< Ayot € mat &3t M3
famrfest fagues 3 We uie o5 |
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1 _
mww;z(xi—x)zéhﬁwéﬂﬁwéguﬁvﬁﬂa@wlfezrﬁfwwwﬁmm?

fegwat € T9a1 T MU T YATS (variance) Afgs™8eT I w3 fend o (fAemT & =gar ufgmr AfeT 9)
3 TIAEE ITI
fer 3§ n Yyt x, x,...., x, T I TH

0" =13 (- % 5
nig
15.5.1 HWa [€5a (Standard Deviation) RIS € JiesT &9 »it due ot fa Su-v Quet x w3
x =t fearet ymas &t fearet 3 fds 9, fa@fa ymgs &9 (x—x ) © =9ar & femavs Ja9e o, fer Bet
UHds © TSN TIIHS & UHST &7 HOH's € 9793 feuys & Adt vy € gy e fenm@s a3 Afer
UW@H??H-M fegss afde ot | Wad feg®s EWMH 3T 3 o gt TanrfenT FeT I wT Jo U

3gr fegr Aer 3¢
021/%2(% -x)° (D)

g mEgeitfgs mafam™ & yags w3 Wad fegss U3 aos @et g% Gegde 3% 77|
Gegae 8 : Jot fou wiafanmt et yAgs W3 Waa fegss usT a4 -
6,8,10,12, 14,16, 18, 20, 22,24
7% : &3 3¢ viafant § Io fau 397 Araet 15.7 << foy Aae of | Hons & ue feoss fedtadt 14 &
FBUI HoH's & & U3T i3 gfenr 31 qust &t At = 10 J1

Aaet 15.7
X, d'zxi_14 Hous 3 fegss (x—x )
o2 (x—X)
—4 -9 81
-3 —7 49
10 -2 -5 25
12 -1 -3 9
14 0 -1 1
16 1 1 1
18 2 3 9
20 3 5 25
2 4 7 49
24 5 9 81
5 330

n

d.
z’ 5

femr wet VoS X = I&fug oS + ’il xh = 14+EX2:15
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-~

1 10 B 1
m3 Uﬁ?&(az):;Z(xi—x)zzﬁx&%o:gg
i=1

M3 Wad fe98s (o) =+/33=5.74
15.5.2 f¥a Syal §7997937 @F € '3 €955 (Standard deviation of a discrete frequency distribution)
W& %Q fegt et Sudt gdgazT <3 fem 397 9

X: Xy Xy Xypeon, X

fofe B B
fewr 23 et vaa fegss (0) =

. )

fra N=Y 1,
i=1
g I5 sy Gergge B¢ Tt
Geas 9 : I By »iafant et yrds w3 Haa fegss u3T a4 :
X, 4 8 11 (17 [20 |24 | 32

1

£33 s |9 |5 [4 [3 |1
J& : vigfant § Aaet € gu fE9 feue 3 it I et Aget 15.8 YUz a9e ot -

Aaet 15.8

X A R S R (C R I I ACAE I
4 3 12 | -10| 100 300
8 5 0 | 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
2 1 2 18 324 324

30 420 1374

7 7
N =30, D fx =420, Y f(x,— %)’ =1374
i=1

i=1
7

fem wet 2.0
X=E—=—x420=14
N 30
. 1 .,
few 39t YAds (02) =N Zf,-(xi— x)
i=1
_ L 1374 =458
T30 EER

KEs Hsd fe988 (6)=+/458 =6.77
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15.5.3 f€q Bara'd §9993T &5 € H'ad (€985 (Standard deviation of a continuous frequency
distribution) f€3 J€ BIr3T9 gdY93T <5 € AT I € HOH'S & I GAG Suat gdugsT <5 <9
fegfuzs g9 Fae ot | g Sudt g3 <3 BEt niusTel Iet feut ot Wad fegss Uz disT AT J1
Hog fed n T991 T8 wrdug3r <5 fran <9 I9a »izgars Gne Hu fie x m3 gduraaT £ gt ufegrfa
gz gfen 9, 3T Had fegss I fau §39 a7t YUz &g A<ar :

fAfg x IFETHEIMEN=) f.
i=l
H&d fegss set 99 39 it Aree I fa

n

> f(x’+ X 2% x,)

! il
N i=1

Y (0°) = ;fxx,-— %) =

zn:f,.x,.% izzfi— iZ)_cfixl}
L =1 i=1 i=1

[
Z| =

=§ ff,.x,.% )—czif,.— 2xix,. ,1
L i=l 1 1

%[iﬂxi+f2N—22.N7c} [fe@r %ixifi =x A ixiﬁ =NY}

i=1

n
2 2 —
X+ xT = 2x :
i=1 i=l

1
N

4
QN
|
Z |~
M=
=
iM
Z| =~
Il
z|-
1
Z
D=
=
e
/L\
M=
=
Ral
—
|

fen ®et s fegss (a)=§\/NZ”‘,ﬁxf—(Zn‘,ﬁxij (3

Gegge 10 : I5 Ty I3 B Huis, YAds W3 Had fe98%s u3™ a3 |
<ddr 30-40 40-50 50-60 60-70 70-80 80-90 90-100

o

grdgd3T 3 7 12 15 8 3 2



J% : fd3 38 wiafau™ 3 I& faut Aaet 15.9 g@< af |

Aaet 15.9
I9ar | g9¥aaT | Mo fde | fx | -x)?| fx-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
- ﬁmmf=%gﬁx,=%—62
aw(0?) = LA
° N 5
1
- %xlOOSO =201
M3 Hed fe9%s (o) =201 =14.18
Geae 11 : JIs fau »afan™ et Haa fegss u3T a9 -
x, |3 |8 |13 [18 |23
£l 7 [1w0f15 [10] 6
J% . oY viafsmt 3 I fadt Aast 15.10 g8 Tt :
Araet 15.10
x| f | fx | x| fx?
31 7] 21| 9 63
8| 10 80 | &4 | 640
13 15| 195 | 169| 2535
18| 10| 180 | 324| 3240
23| 6| 138 | 529 3174
48 | 614 9652

niagT fefamrs
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< H39 (3) 9T

o= —\/NZfl x; Zfzxz)

- 4Ls J48x9652 - (614)

_ L /463296 — 376996
48

1
= —X293.77 =
28 6.12
few =&, H&a fe98s (o) = 6.12

15.5.4 YATS Y3 HaA [Co85 Y3™ 95 € &< Jdia (Shortcut method to find variance and standard
devmtmn)as—;r—a?fea'mesguw)c At fda-fds =gart € Hu fdg x € U8 993 <5 J¢
M?mwwwmmawawwwmmwfﬁmwaﬁfeﬂ

L[farfawgma@fewwna@m

o v 2 -~ - ﬂl — — 2 =~ o a o
W& 89 fa asfuz Hours <A wagzwwaﬂ?WUl(Mhmma)%

89 fa ue feuss At a7 9% y, J|

x —A

< y, ==
h

7 x. =A+hy,

DX

N
(HFx & (2 fesFue I yuz der a:

WA Aree of fa T =

> f(A+hy)
X = =l

N

n n 1 n n
= i(Zf/HZh fmj: —[A Zfﬂrhzfiyij
N\ i=1 N i=1 i=l1
ifiyi : <
=ANipE Wﬁg‘fi_N
N N '
ferset x=A+hy

R N —2
ge g8 x € YAdS, Ox —EZJ‘,-(X,-—X)
i=1

19 _
=§§f,-(A+hy,-—A—hy)2 (1) W3 (3) Ih)

1 & _
=§Zf,- n (- y)
i=1

. (D

- (2

. (3)
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n

h? _
_ szi 01 =3 = I x 9% y T YFIS
i=l1

< o'x2: h20'y2
Cu o, = ho, o (4)
O EIOERIERUNE
h n n 2
o=y NZﬁyiz—{Zf,-y,} . (5)
i=l1 i=l1

g Gegae 11 € rigfant &9 H39 (5) € femaws ot sy (1) feut 3 Hors, yrgs M3
Had feg®s U3 a3 |
Gegge 12 : I5 fou 27 BT Hos, YAds W3 Had feo®s U3T d4 -
<ddr 30-40| 40-50(50-60 |60-7070-80 | 80-90 |90-100

o

gdgd3T 3 7 12 15 8 3 2

1% Ve B8 asfug Horrs A= 65T 188 h = 10
fe3 38 »iafant 3 I fout Aaet 15.11 YUz gt 71

AgeT 15.11
@ w_ ae x; —65
T9a1 | 99993t | Hu fdg | y= T y 2 £y | fy?
fi X;
30-40 3 35 —3 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 8
80-90 3 85 % 4 6 12
90-100 % 95 3 9 6 18
N =50 -15 105
ferr wet §=A+Zﬁyixh=65—£x10=62
50 50
h? 2 2
YA o? =2 | NE S -(Zfvi )
2
10
_L )2 [50x105 - (-15)? |
(50)
_ L 15250~ 2251=201
25

M3 W fe98a (0)=4201 = 14.18
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| mfewm 152 |
UHs | 35 3T © ridfant et Hois w3 YAds u3™ J4 |
1. 6,7,10,12,13,4,8,12
2. ufgstut n yfgasa Aftmret er
3. f3s e ufa® 10 grem &
4. | x [ 6 |10 [ 14| 18 24] 28 | 30

f 2 4 71 12 8 4 3

S x| 92 | 93 | 97 (98 (102 (104 |109

fil 3 2 3 2 6 3 3

6. @Y fedt gt Hos »3 Waa fee®s usT 39 |

x| 60| 61| 62 63 | 64| 65| 66 | 67| 68

1

fil 2 1 12| 29 | 25| 12 10 4 )

yHs 7 M3 8 fIT €3 I8 gd993T €5 ST HuH's W3 YAds U3T J4 |

7. |=ddr 0-30] 30-60[60-90 | 90-120 | 120-150| 150-180 | 180-210
g3gTa3T 2 3 5 10 3 5 2

8. <ddl 0-10 10-20 20-30 30-40 40-50
g3gTI3T 5 8 15 16 6

9. By feut It HoHs, Yids 73 Had fe98s u3T a7 |

Gt 70-75 |75-80 [80-85 [85-90 [90-95 [95-100 [100-105[105-110{110-115
(AMt. fE9)
gt &t 3 4 7 7 15 9 6 6 3
Hfepur

10. €7 sua (fsarfes) &g g 38 daat € feum (W 1t f<9) I&7 f€3 I8 75 |
fewm 33-36 | 37-40 | 41-44 45-48 | 49-52
dagr of Afgmr | 15 17 21 2 25

Jadt @ fermt @ e feg®s W3 oIS u3T 4 |
[Faz : ufgst vigfantt § Barag 97 &= |=9aT & 32.5-36.5,36.5-40.5,40.5-44.5,44.5-48.5,48.5- 52.5 B<
W3 feg »igr =T ]
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15.6 T9993T @5 €' f[eHBHS (Analysis of Frequency Distributions)

fer mifmrre € ufgst € grar 1S9 #iHt fetues € g9 Wit € 99 ufg™ 31 Howes w3 Had feuses €t
4t fearet det I fan 9 »ias fe3 I8 € 95 | A wiit € fda feare™ =@t 237 dt IB&T q9aT
I 37 d=5 feus Tt HTUT Tt aIesT Ot aet a4t It T gt T feg frd iU St mees gt I A
fewﬁmmwaeﬁa*éymwf‘emewgf‘emm(Coeff1c1ent of variation) Sfde It
W3 C.V. 34t gange It

feo®s Ieia § I5 fay yag 3 ufeeg s o It :
cv.=Zx100 | 20,
X

&8 6 M3 X JHIT HAfIAT € Hod fegss M3 HoI's & |

Bt a9 fegms o 3BaT et vt 99 &3 @ fegss ST U3T Jde J7| 9 fe9 =27
fegms Jeia =3t 3t § Ju fegss A fidls™ T8t B3t afde ot | We feuss aefa =t 33t &
grt 3 T4 HaF (Consistent) Ffde TT |
15.6.1 € AHS HOW'S @8 F9F93T &5 €@ 3BT (Comparison of two frequency distributions with
samemean))-i?a'?%’@ flm—;'oluﬁﬁéséﬁmmm@wﬁhwaﬁn@ 372711—8’02 g?ﬂ'é‘a’@'
HOs M3 Had feess 75|

3t C.V. (ufgst @) = ;—:Xloo

i Es C.V. (gdt &) = ;—22“00

fégr I X =x,=x Mz 39

few wet C.V. (ufgst €3) = %xloo (D
"3 C.v. (et Z3) = %xloo . ()

() w3 (2) 3 feg mive I fa € C.V. & B&T 0, W3 0, € MU '3 It JI3T A7 Aaet J | fewr et mirft
a&rmwﬁmmwmﬁaww feows (WUHdb)wBBTHEU@Hﬁ?

fagr A UI 578 dt 8t Had feess (A yras) =&t &3t § Al ot IBaT 2 Ha3 (Consistent)
foar Aar J1

Mg I feitt Qergaet 8¢ ot :
Eurgaz 13 : € IauTfemt A W3 B fE9 JaHgdtiT &t fareat w3 Qust € Izytat ot &3 IT I5 |
A B
FIHTIAT &t fare3t 5000 6000
MAI AT 3I5Y™T Z2500 $ 2500
I&yIt € FF T YHds 81 100

fora3iag Iayg ST fam a9us A w3 B <9 <u fegss J7
7% : s A {99 35U €t FF €T YHdS A (o) = 81
few &et, araus A <9 oy & S5 " vad ffe85 A (0,) =9

&% It s B {99 IauT € €5 € yHda B (¢,” ) = 100
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fer Bet arouTs B <9 IauTgt & 7 ¥ vad <985 (0,) = 10
fa@fa €= qraurfant fE9 »Rg Iaua AT J < T 2500 J, fer BTt €3 Had fegss @8 U
mwmwmm|mmWBmmmm@mm

Gugge 14 : € I&UIT T feUss IS 60 MI 70 I w3 €UaT € e feg®s qued 21 M3 16 T |
Cust € Mo &t I5?
75« fear g, C.V. (ufg&t F3) = 60, 0, =21
C.V.(gdt2)=170, 0, = 16
He 88 x 73 X, IHET ufast 3 grt ¥ € Hons I8, 3t
. o,
C.V(LFFEI'B:TQB):)—C_xlOO

1

foyr et 60:_2_1 x100 AT X =%x100 =35
1
- . 0,
e C.V. (& 33) = <. x100
2
16
g= 70 = — X100 =+ X, =E><100=22.85
X, 70
few met X, =3573 X, =22.85
Gemgae 15 : A3 11 Eﬁamﬁghﬁvﬁaﬂwga@wwsﬁwmmaﬂ?“ JT I :
g E4G)
HoH™s 162.6 7. Mt 52.36 fa. ar
YATS 127.69 7. M. 23.1361 f&. 3T

St vt afg Aae g7 fa g9t feg de & IssT &9 <u fegss J°
75 : fegmat & BT Bt WAt fegss et € aesT Jdat I

fesr I et f<9 yies =127.69 7. Ht.
few wet der T Wad feu%s = \[[27.69 . HY. = 11.3 7t
ggTgr g9t 9 yAas =23.1361 fa. 9"
fem met g7t T Wod feg®s = 23.1361 7.t =4.81 fa. ar.
_ , H&d feass
< oot T fegss gt = ——————x100
HoH™s
11.3
= x100 =
162.6 695
4.81

3 i = x100 =
W3 gat o feuss I 52.36 9.18

AUHe 39 '3 979 € feuss Jeiq daf ¢ fegss greiad 3 37 J|
fem st wint afg Aaw Of fa 9ot &9 o o IBaT =0 fegss T
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nifem 15.3
1. Jo foy »igfamt 3 &f fa A AT B f&9 fags feg Su fism I -
o 10-20| 20-30| 30-40 | 40-50| 50-60| 60-70| 70-80
AHT A 9| 17 32 33 | 40 10 9

MIB | 10| 20| 30 [ 25| 48] 15| 7

2. WMat XmMI Y € JIo &3 I et I & fa fan @ Het &9 <u Afgga J1

X| 35| 54| 52| 53| 56| 58| 52| 50 51| 49
Y (108 107 | 105 | 105 | 106 | 107 | 104 | 103 | 104 | 101

3. fEq Iraums €T € SaHT A M3 B € JoHTIMHT § fE3 HdteT='d 35y © fendne e &30 Jot

feg ae g5 -

TIHA TIH B
I&UTT BT TS FIHgTaHT &t fare3t 586 648
HdT&™=Td I5U™T T HOH's T 5253 T 5253
I&UIT © EF € yAes 100 121

() A w3 B T faust gon WS Jovedtnt § 3aug € gy 99 <u amt féet 37
(i) ferma3las sy &9 faust gav A A7 B f<9 <u fegss J7
4. M A It feq =t SO 48 e Seus Het € »iag Js fE3 05 -
3 I ISt &t Afedr| 0 1 2 |3 |4
Hat &t farest 1 9 |7 |5 |3

2 B 37dt U3 IIe HYT ST 978 98 It € HOH'S 2 Y3t HY w3 9ist € Had feess 1.25 At |
fomr G & <u HaT3 (consistent) ANY ATET grgter J?

5. 50 TzAUSt G3uet & Suet x (7. M. ff9) w3 99 y (A fE9) € A9 w3 T9ar € A3 Jot e
JT TS5 ¢

50 50 50 50
Do =212 > x'=9028 Yy =261 )y’ =1457.6

i=l i=1 i=l i=1
sgret AT g9 fI9 fan f<g v fevss I°?
geams Qegaet
Eegae 16 : 20 Yyt T YASS 5 I AT I9F S § 2 T IS 13T Ifemr 39 3T yuz Quet =
YAJE U3T J4J |

75 e 8 fa uet x, x,, ..., x,, M3 x ©I&T & Hows | f3t I€t 98 Tt 5 I 3 n =20 I | it
Aee gt fa
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i 1 20 ., 1 20 .,
UFIB??(O")=;;(X,~—X) 31%’5=2—02(xi—x)

N
i=1

20
t D> =% =100 (D)

i=1

HAd 9 YUE § 2 378 JET J13T A< I ufgenit Yue y. 751

o = 1
e 39 '3 x:h@myzax
_ 1 20 1 20 20
fEFI'B'E"]’ y== ylz_zzxi = _Z'xt
= 20 45 i=1
_ _ . 1_
g< y=2Xx W’E=Ey

20
100 gr= Y. (v, —¥)> =400

i=1

M=
(=]
M/
N | —
=

|

N | —
<
~
[y}

1]

fen Bt 32 Yyet €7 yAas = 2LO><400=20=22><5

Ued s €< fo Add I9d YU § k, 3 I=T 13T A< 3T &< g€ Yust €7 YAds
Ufd® YHIE € k2 JIET T ATET J|

Eergges 17 : U7 Yuet & WoH's 4.4 I 3 §UaT €7 YAes 8.24 J1 Agg f3s Gue 1,2 W3 6 98 3T 99
T Yy u3T ad |

ﬁﬁ:ﬁﬁB@Hﬁﬁ@QﬁExM@yUﬁl

few wet, 331 1,2,6,x, y T

1+24+6+x+y

I HOE X =4.4 = .
Cu 22=9+x+y
few et x+y=13 (D)

1<
5% It YyAgs =8.24 = ;Z(xi —x)*
i=1
I 824 = %[(3.4)2 +(24) +(1.6)" +x7 + y? —2x44 (x + y) + 2><(4.4)2}
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AT 41.20=11.56 + 5.76 + 2.56 + x> + y* 8.8 x 13 + 38.72

A ey —o7 e (2)
W (1) T 7§ yug ger

ey 42 169 . (3)
Q) "3 (3) F Ag YU ger I

2xy =172 e (@)
) feg (4) welf= '3

Xy - 2y=97-72 F= (x—yP =25
. v s G)

I< (1) w3 (5) 3 g YUz e J
x=9, y=4 e x—y=5
Hr x=4, y=9 #d x-y=-5
fen et gdt € QuE 4 M3 9 TS|
Gegee 18 : 99 T YU x, x,, ..,.x, & ‘a’, T e 7= fHE o feq faergan 7 uaaHa Hfwwr
J 3t gew§ fa yrgs &It gEser|
7% e 88 WE x, x, ...x T HOHS ¥ I 3 QUst @ yHds

1 _ ev =
o,2=;Z(xi—X)23m°rf—e3TWU|
i=1
Had 39 Yy 9 ¢ Afaw 72 37 5= Yue J=dr|
y,=x+a .. (1)
Ve B8 a2 et e o y 7 3°
n

1& 1
y= ;;yi :;Z(xi-l_a)

i=1

1] & 2 1 na _
_ =D x+>al - =Y x+—=X+a
nii= i=1

nig n

< y=Xx+a .. (2)

fern ®et o= Yyt € yres
1&g o o
622=;Z(yi—y)z=;Z(x,-+a— X—a) (1) w3 (2) & fermavs 3]
i=1 i=1

13 -
- — X, —X) = ~°2
=2 @G- g

fem et 52 Yuet € yAgs 8Tt § 7 HE Yyt € A
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|- f2uzt |fons fef fa Quet @ fai Ayg f9 99w Que &9 a9t ffa dfwon A3 af we@e '3
YHes &d1 ge%er I

Eemee 19 : feq fefemradt & 100 Yyt € Huis 40 73 Had ffE98s 5.1 U3 &13T, A g Gns
IB3t 5% YU 40 S A 50 & f@u At | Bl oS 3 Wad feess ot 95 ?

dw « fagr g, Quet <t " (n) = 100

IFI HOHS () = 40,

B3I Had fegss (0) = 5.1

1
AT ATee It fa x=; X;
i=1
1 100 100
= 40 =—>'x, 7t D% = 4000
100 = P
E4cs Yyt €7 I1%3 A3 = 4000

fen et Yyet & At A3 = 333 73 - 50 + 40
= 4000 — 50 + 40 = 3990

AT A 3990
few wet AdT HoU™s = = =39,
100 100 =27
1 1(a Y
&% It Hod fegss o = ;Zx,»z ——Z[Zx,j
i=1 i=1
L
g= 5.1= 1\ 700
; = $ x>
7 26.01= 155 25— 1600
ferr wet B3 Y x,” =100 (26.01 + 1600) = 162601
i=1
n n 2
= At 25 =83 DX — (50 + (40)
i=1 i=1

=162601 — 2500 + 1600 = 161701
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fen ®et Aot e fegss

6.

- \/—r-m’r Ay — (A o)

n

) \/161701 (30,97
100

= \/1617.01—1592.01

= 25 :5

WMIGHE 15 'S gead MiswTH

S UHET 8 HOH™S M3 YAdS gHET 9 M3 9.25 7| Aag fegt &9 8 Wi 6, 7, 10, 12, 123 13
5, 3T 94T € YuE U3T 3 |

"3 JH<T T HOH™S M3 YATS IHETd 8 T 16 71 AaT feast fE9 Ua Que 2,4, 10, 12, 14 & 37
g4t € Yy U3t J9 |

g JUeT T HOH's "3 Had @986 gHEd 8 M3 4 I& | A9 99d YU § f3a 578 JieT a9 fea
72 3t ufget Yuet e Hoirs w3 Had fegss usT a4 |

"G n QS x, x,, ...x T HOHS ¥ M3 YRS o° § 3T AT a9 fa Yyt ax, ax, ax,, ..., ax, &7
HOH™S M3 YATS gHIG ax M3 >G> (a # 0) I |

T QUST T HOH™S M3 Had [f98s gHEd 10 M3 2 I8 | AT J96 3 feg utfenr fa fea Gue
8 IBI | I5 9 T3 T At HOH'®s W3 Wad fe9ss U3T a9 Add

(i) IHBI YU Jer fesr A= | (i) BAE 12 &% ges f&3T A= |

fea Mz € Yag fefemragtnt gt 3w fefint afes, Ifaa fefarns w3 afes fefamrs

feg yuz »igt e Hos w3 Haa fegss Jot fe3 98 95 ¢

femr gfes Ifsa fefars gnfes fefarns
HOH™S 42 32 40.9
H&d fegss 12 15 20

faw fen fe9 A9 3 <0 fevss T w3 fan fee A9 3 Wi fegss 37
100 Yyt BT HOH's "3 Had fee®s gqH=™a 20 W3 3 I& | gmie fee feg ufenr fa f3s que 21,
21 M3 18 B3 Al | 7aF IHBI Yyt § Jer fegr A= 3T HuHs 3 Had feess U3 33 |

¢ fegus T vy (viafant f&9 fdsor | fegss © HY) : /ivr, Saet feass, Wu fegss w3

Hod fegss fegus € U g5 |
AT = 20 3 20 HS - We-we H&
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Ifea

¢ wEaitfag Hafamt e Wu fegss

M.D. (%) ZM, MD. (M):M
n

n
fAg ¥ = Hous 3 M = Hfgar
¢ TIitfgz rafat = Hu fegss

M.D. (X) =W M‘D‘(M):M’ﬁél\lzzlﬂ‘
¢ mEIaifgs wiafant e yids w3 Waa fegss
L YO N O
n ! ’ - i
¢ Fydt I9993T IF T YHIS M3 Hod feu8s
L Vi o= (A
¢ BITITT I9YGIT FF € YIS M3 HEA feess
1 _ 1 2
-% AT o= < NE S -(Tan)

¢ 9% TH M3 Had fegss u3T 996 & By feut

o = L NSt -(Esf | o = 2 NSt -(Shn)

- x; —A
g Yi = h

* fegss g (C.V) = Zx100, % #0
X

feq fad (99799) HOU™s 8T B3t &9 & Had feuss T8t %3t U Harg AT We fg3my
=@t et J1

fefsafra 3
niggT fefarnrs €t ggmms Bfes aae ‘status’ 3 IfemT I fameT nigg fea Tsifsa v ger
J | few 3 u3 Farer I fq #igzT fefoms feasarst AfgmzT fist yaret 71 Afee A% 3050 €. U.
mmmuﬁﬁmﬁmﬁﬂhmmémzmowuﬁwmm
feﬁ%me’renﬂwwr&ﬁﬂ’rlwaa '3 ez Hfewm (324-300 €. y.) € a7 € An f<e
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dfefenm (Bar=ar 300 €. Y.) € MIEHHIT L9 AaH »3 N3 € vigz as ads & yest e €3y
frfenr T 1 wigee € AHeas ST a3 I8 URAfed A=UST €T Sdes WS ea% a4 fut ursa
WrEts migEdt g faar dfenr T

& € qUI™S John Graunt (1620-1675) & €uaT € Iat AdH M3 13 € MasT feforrs €
s @ a9 §aaT & AaH M3 13 wiaxzT fefaprs e fuzT Wifewm |er 1 Jacob Bernoulli
(1654-1705) & 1713 &9 ya Tz MUt UAST “Ars Conjectandi’ feg S5t Rftnr=t € food &
fafamr 1

viagT fefarrs e fAuif3a fea™ A3t A3t € €976 43T M3 HGar wWesT € fAarg @
AS-Ug'E € &% Jfemr w3 fer 3 »igr =t feamw Avat faur | f€a »iaree Francis Galton (1822-
1921) & i< »iagT fefams (Biometry) € 439 <9 »iagT fefarns feutyt € femans @ arsT
UaT J137 | Karl Pearson (1857-1936) & €t <ddT UdtamE (Chi square test) M3 fEad 3 fSg9 wiazT
fefamms yGemsT € mmaus € &% #iagT fefarirst sifons € feam fe 993 daeTs e
Il

Sir Ronald A. Fisher (1890-1962) fAust & mrufsa niagT fefarnrs e fugm ifewr Aaer g, 3
fend fda-fds u3at fAe nigeifiat, Ale—wiasT fefaras, fitfnr, 43test nife ST Sarfenr



