[=]
[=]: amm
' HifsTehl (Statistics) l

* “Statistics may be rightly called the science of averages and their
estimates” —A.LBOWLEY & A.L. BODDINGTON **

11078CH15

15.1 9fHat (Introduction)

BH S © T Hifteen! o1 SR Rl fagiv S29g & fou
THTIA stihel § Tl 81 8H 3iihel 1 foveivu g =me
X S aR § F1of o € ene Tuelt wensti o stihel
seife® Td ORoag &9 H e & &1 fafe=l &
s fRan ?1 g frevur sieel & Hewyel o ud
fogroanetil w1 <wiar ©1 ¥ R WU stieel w1 UH
gfaffee AF A 3 &1 A o 9] o Ff esreae fhan
21 38 g &I Shelld WG sl W10 FEd &1 TR0 Fife
foF e (WA weA) , WAt SR I e Y9 B Karl Pearson
1 A9 €1 ShEE Ygfa ok |9 B9 39 S 1 U feerd (1857-1936 A.D.)
g o ofiee fFm wom W Sfxd € fog offewel & wgfad orf fao=m & fau e ==
off gar g =ifey fom stihel o feram forewra @ o1 o s w9 i A9 o W/ AR
8 TR THEE B
T St g s g8 #el | 99 70 @ W faEr w5
Tqeedars A : 30, 91, 0, 64, 42, 80, 30, 5, 117, 71
e B @ 53, 46, 48, 50, 53, 53, 58, 60, 57, 52
TN SRSl H1 HEA o Hifeaeh Fefeiad 2

oS A oS B
HIEY 53 53
qrfeerent 53 53

TR HIfST for &9 Yequn 1 m1em (X g fefud) Sk 90 ki Sk HE 9
AT LR A R €,

2022-23



368 T

I
31 x:_zxi
n iz

HIfezrehT 1 UM o feTu STl 1 gl SR o1 SToRiEl A o oafed fwan
S ® SR TRt frAferfea fem o st 2

I el 1w fawd § o miee (nﬂjmﬁ&m%ﬁ?ﬁ%w&ﬁwﬁaﬁw

w%?ﬁnﬁm( jéraﬁi( +1j€rﬁaﬂﬁaﬂmw%¥cﬁ‘%l

T I € fF I aeciErsi ATH B 5N ST M W 1 AW o AR e T
Heiq 53 1 1 B9 H8 Fehd ¢ Toh T sSociarsil o1 YR GHM 87 TasZal el wHifh
A% T A qRad-efierar 0 (FFam) ¥ 117 (3ifushan) @ €1 Sk B o T 1 foer
46 (FIFH) T 60 (3TfeHad) T T

3TEN 379 IS WhIXI i Teh HE&A W@l R ifha w3l g1 = 9 T8 stepfaat
e Bl € (3TRfA 15,1 IR 15.2)1

Fooiarsl A fag

pd

0 10 20 30 40 50 60 70 80 90 100 110 120
3TTeRfa 15.1

\ 4

Fodars! B o fau

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

TR 15.2

T 3@ Tehd € o sioeisel B o G fog T g % U € R Sheid v
I A9 (WA o i) o 5 A femd € S socierSt A oh @a feget o
st fagua ® =1 o eifis el gU 2

37a: fau T efferel o 9N & Wyl gu 3 & faw S yafa wt A v
T2t &1 Uferd-Tefierdl Wk 371 Heeh ¢ ToreehT s1eae giieden] o 3iavid feran ST =nfeu)

T ygfd 1 A9 wE & T gRadeiicrar & 9uiH o fa e den =i
T & hl uﬂﬁﬂhaﬁW(Measureofdlspersmn) WW%IQ&WﬁW

YhIUF I AT oh  Heo o SAh! SHiiehd WA 3Tilichd kel oh fol@ UM i
fafersi oF aR o @

pd
~

\ 4
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15.2 YehiviT aut WTT (Measures of dispersion)

sffehgl | YehIvi a1 faerdqor 61 W19 Ue1oi o 9T 9ged ohr Ygid i A9 o STER R
fopan S 2

TeRTUH o fefafEd 7§

(i) 9REX (Range) (ii) ¥ fa=e™ (Quartile deviation) (iii) A1eA fa=e™ (Mean
deviation) (iv) A& fo=ie (Standard deviation).

39 31 H B, TqUe foged o SifaRaa o= |l A9l 1 ST &

15.3 uf®X (Range)
TR HIWE fF 3 doearsi A de1 B - S91C T4 W oF 3[R H T @R H
foaUd, Y& sJ@el o SAfehad & Aad W o6 R W faar fwan on 3949 twa
T I L o AU 8H Y® J@el o SATYshan o <AaH Jodl § Sl I Hid
21 36 R 1 GRET He S 2

FeES ASh o afeR =117-0=117
3R FeeterSt B, o foq aRet =60-46=14
AT qRE A > URER B, 59T A o SR § Yshivi o1 fawe stfuss © Sefe
B % @hR Uk W & Nfush g €l

FA: Th @Al h1 TRER = Afeehad AM — FAqH AH

afierel o1 TREL g faee o Wehiv &1 He-Hiel (rough) T 31 €, foig s
wafa &1 9, foeror & aR H $w T Sdan 21 39 3299 o fau g g ok o
1Y T STEYThdl & TIEadl $6 FehR 1 AT YeT0N 1 shetal wgfa 9 eier (a1 fererem)
R ARG BT =nfeu

A ygfa o Yol o AR SF STUR W A I S el WehlviA St Heyul
g Hied fa=ed 9 g foreed g1 3Tt 31 W fawr 9 == i

15.4 wrem faore™ (Mean deviation)

A Hifere foh Y&101 x &1 feR AF ¢ 9 3T (x — ) YT x 1 ¢ 9 Taore™ sweam
21 Y&I0T x T ST Ted ‘o' Y YhIUH A0 A & AU eH o F foeem uw & )
7 Tl o1 Areg gahioia 1 FRYer A9 g |1 5 9 w0 o T e faset w1
AN W He =fey, fohg w9 W € R ohda wgfa w1 W deron o wgee a6
Afersham qon =Aqe gedi & 924 feod 2 21 safe $9 faued Honcrs a1 $9
ek B 37 foeerl 1 AN 9§ Wbl 71 6ok A WA ¥ W faee
T I B g
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w1 & foeeri = we =w=9:0
el s HEAT  n
3q: WeA o WU WeA faeer 916 i 1 i slifacd Tél 2l
TR FHIfS foh FRToH T ST O19 T FH o foU g6 ydE WH H1 S
wafa &1 T @ R fer gem @' @ T 9 S B 21 AR s R |
el o @ a1 FRue °F 37 Femnsl g Hen Y WS fage o |k it gl
1 <1 1 37d: TR S '@’ ool of  TRuer 9l o1 e 9 d ©1 39 Hie
1 ‘ure faerem’ wed 21 o1 a9 ' % Qrder wed foeer Ueron 6 e 9
forreri o fRU&T WM o1 WeA Bl ©1 '@ o el H1eg oot sl MLD. (a) B Tehe
foan S 2

‘o' Gfoael o fRUe AE w1 A
Teuli t HEA
femuft wen foeer ohdia wgfa i fdt oft o0 o @@ fRar 1 wshar 1 foig

iftererta seed o 9ra=ad: e 3 HifeaenT o 9rde mied faee w1 39an feen
Sk

M.D. (a) =

15.4.1 3~Id‘nghd 3RSl & for@ wremr fa=re (Mean deviation for ungrouped
data) W GAC TF o I8 F SRS x, x,, x,, ..., x &G T F)| A A1 AT

Wamwﬁamaﬁwmﬁﬁw%rﬁa%%{w%ﬁ%z

STUT-1 3E SHEd Y 1 G 1 G I el e 7rey fomer o e 81 /e
ST 7' ‘@’ %I

STUT-2 A equy X, %1 a9 fa=em ?ﬁﬂﬁxl— Ay Xy= Ay X;= Qe o -y X —a Exy
=or-3 foeemt 1 fRuer 9 Ta Y ereriq afg fosemt ® o fog @ ? df s9 g

3 3WH|xl —a|,|x2 —a|,|x3 —a|, .....
=0T-4 el o fRUer AT 1 e 1 w) FE WA @' o e wie oo 2

n
2 Jxi |

CEH M.D.(a) = -
n

X, —a| 71

ard: M.D.(f):%i|xi—)_c|,3|%5f X = "

i=1
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qe M.D. (M)=% zn:|xi—M|,aﬁ M = Hifezreht

i=1

| Tzt | 5w sream o mfers & fog M gW Fefim e @ € 5@ 0

3 El HET T B AR 3 ST wRUN ki WHeW o fau f=fafed

IR0 o

saretur-1 frefafed siwst & fau @ & amer are fage 9@ Sife:
6,7,10, 12, 13, 4, 8, 12

1 BH HHEg I Sed gy fEfafEd a2

=T 1 TS MU stiwmel w1 "em

_ 6+7+10+12+13+4+8+12 72
X = = — = 9 %'
8 8
0T 2 YEUN oh WEA X W HH: foeer x-x
i 6-9,7-9,10-9,12-9,13-9,4-9,8-9, 12— 9%
B 3,-2,1,3,4,-5,-1,3 %1

=0T 3 forereri o e WE |y, - x|
3,2,1,3,4,5,1,3 2
TTUT 4 HEA oF WY WA faged MetarEd

8
2 | =]
i=1

8

3424+14+3+4+5+14+3 22
= g =? =2.75

M.D.(X) =

| fomruit | weis aR =on Y foEs % T W e, RO &1 avid Ry fa @
FATER TR HT Thd T

saretur 2 fefafed sl o fow wea & amer e faeem 9 St
12,3,18,17,4,9,17,19,20, 15,8,17,2,3,16,11,3,1,0,5

7ol g8 XU U stishel 1 weA (X ) TG T B
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20

- 1 200
X = — xi = — =
20;‘ 0 =10

e 9§ fomerml & frve 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

w124
i=l1

B 124
3R MD.(¥)= =62

saretor 3 fAfafaa sieel @ mitas & ame e fage 9 Sifee:
3,9,5,3,12,10,18,4,7, 19,21

T T8 YeIUl i " 11 § S faum 21 Al wi SR wH | fered W e 3,3, 4,
5,7,9, 10, 12, 18, 19, 21 9Ie BIaT 21

11 + 1

SE] nﬁm:( )aﬁm@ﬁﬁ&mﬂ%l

formemt &1 e FRUs AW [x, — M| 39 ¥R § €
6,6,5,4,2,0,1,3,9,10, 12

11
w2l —M|=58
i=1
13 1
aen M.D.(M)=H2|xi—M|=ﬁ><58:5.27
i=l

154.2 EFﬁé‘v_rr m & for@ arexr fa=ret™ (Mean deviation for grouped data)
T WA © T sffhel 1 < YR § Tffchd feran e 2

(a) THAd IRERAT seq (Discrete frequency distribution)

(b) Hdd IR se (Continuous frequency distribution)

3T 3 M YR o 3fiehel o forw mnest T A s & fafemi o ==l i)

(a) TEAA SHSNAT 27 HH efore & e T stiswel § o fa Jav o, x, . x
et ararard wE: £, f,, ..., f, B1 T Sl i GRvias w9 H ffafed yeR 9
e fohal ST Gohal & T8 oTHad SRear 92+ #8d o
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x:xl xz x3 xn
A P A S
(i) Tre o wruer wred faerer ayem g9 U MU sAihel w1 fefafte g g W
¥ o e e
inf,» 1
f:i:L zﬁ infi
Zfz i=1 ’
i=1

Gﬁixiﬁﬁwxiwwaﬁm:amﬁﬁwwﬁwﬁﬂwm‘%l
i=1

WIN=Y f, araws A §
i=1

T@ T Y& x 1 A x © faEen 9 H € eI 3 s W o § evefa
Teft i=1.2,.., n % A |x, - X @ FAQ 2

gHeh I ol o fRUe WM w1 | {1 i €, Sifeh WA o @ret aifed
e foraer B

il -d
@ MD.F) = = 5 =N ;filxi - |
(ii) wirferent o wruer wren fa=re wiftgent o 9roe 7reg fa=er 9 w3 o fau gq
U T 3THaq SRERAl S 1 HIE2ehT A i €| $Heh TeTq Ueron bl SAREl wH o

afted i §1 3@ UvElq oAl aRENAd A S €1 a9 SE Yerur

ferfeor shed € foreent weret sitara g,éswmsﬂﬁaﬁ@ﬁﬁw%laﬁa@maﬁ

%1 A N @ g9ifen 7= ©1 Yerol o1 I | el o wer feerd gl ¢ el g8 Srfad
HifeeRT 21 HIfeHeT 1A i o a5 &H HiTeash! | fa=el o s 9l 1 9159 9
F &l 39 THR

Wi

i=1

MD.M) = %
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Saretur 4 frefafed eiwsl o fou Aren o gmier A faeuem 9 Sifeg:
x| 25| 6| 8|10 |12

fl2 |8 w0 7] 8]S5
Tl 3MEY fXU T kel I GROM 15.] TFERR 7 WY URhe o oI TRMT

RO 15.1
x| f fx, =3 | £ 5]
2 2 4 55 11
5 8 40 2.5 20
6 10 60 1.5 15
8 7 56 0.5 3.5
10 8 80 2.5 20
12 5 60 4.5 22.5
40 300 92

N= ifi =40 ifixi =300, ifi|xl. -X|=92
i=1 i=1 i=1

1
X = — x, = — X 300 =75
FHIeT sz” 40

x| _Lx92:2.3

R M.D. (%) = m

Z|~
=~
=

|
=l
|

saretor 5 ffafed sl o fou mftas & ame o faee 9@ Sifa:
x| 3] 6| 9| 12| 13| 15| 21| 22

1

£l 3| 4 5| 2| 4| 5| 4] 3

7o TEU T Sfiehe Ted € INE % W B T Sfiehel § W Werdl SRRl i T Ak
AN o § (FROT 15.2)1
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|RUT 15.2
x |3 (6 |9 |12 [13 |15 |21 [22
fol3 |4 | s |24 |5 |4 |3
ef |3 |7 | 12 |14 [18 |23 |27 |30

&, N=30% Sl 99 9& 2,
TafelT wifegent 156 & 16e Y&l o1 Wied ©1 I8 <A1 Y&ToT Heel aRerar 18 | feed
& frgeRT Ta 9T 13 2

1530 Yero + 169 deor 13413 _ 5
2 2

TfeT "ifeaht M

gq mifeast ® faueai &1 favda W aufq |x, — M| f=fafed
TR 15.3 ¥ <9t Mg @

|RU 15.3
|x. — M| 10 (7] 410 28] 9
/. 3 41 sl 21 4] 5| 4| 3

flx-M| 30 [ 28| 20| 2 [ 0| 10f32 | 27

ZS‘,fl- =30 @R if,.|x,.—M|:149

1 8
Ty M. D. (M)=§Z;,fz|xi_M|

1
=—x149 =497
30

(b) Eed SRSNAl sl Ueh Tad SERdl sied o8 @l gl ¢ faw sl 1 fafa=
fa Sfat ot =l W afiepd femen STl € IR ST A9l SRERal fordl St 2
TR o fAT 100 B R WTleh! &1 Tad FiRaRal ded § fAfafead IR 9 =
fepan T 2

EIEIED 0-10 [10-20 |20-30 (30-40 | 40-50 | 50-60

B hi AT 12 | 18 27 20 17 6
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(i) wrea ok \ruer 1red faee T 9ad SReRdl s oh W i TUET o THT 9
Ig /M o foF gds ot (Class ) 1 SRRl 39 AeA-fog W hisd eidt 21 gl off
B0 TAF a1 %1 qeg-fag forad € @i 31Edd IRaNAl s i e e fa=er T

F 2
amen fr=fafad S3ew 3@
SAEI0T 6 TrAfafad eisel o fow e & amer Area faeem 9 Sifae:
HTich 10-20 [20-30 | 30-40{ 40-50 [ 50-60|60-70 | 70-80
BET & HEA 2 3 8| 14| 8 3 2
7o fau U sfiskel o fre greft 15.4 79 €l
AR 15.4
Elsica BEI &I e -fag fa| =% | x|
H&AT
1, 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
et N = ifi :40,27:ﬁxi =1800, ifi|xi—f| =400
i=1 i=l i=1
_ U 1800
Tty x=E;fix. =0 = H
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N R DTS B
iR M.D.(x)—NlZ:]:fi|xi x|—40><400—10

e o |ue WieA faeem | o @t @y faty w9 1w fomen Aty (Step-
deviation method) &1 Y& %6k ¥ o T UReheld | o9 Gehd 81 TR HitST fF
74 fafy & eq siieel o HeA a1 SUeh foogpel U fohel UeroT i whfeud Ared od
a9 Yeront (o fafg=r it & gem-fagen) 1 39 Sfeud @ea 9 fouem 9@ w1 #) 9%
foge we @1 W qa g (origin) 1 I § Ffaeenfya T Hfcqd 9158 T o S
& B ®, S TR emepfa 15.3 | =@t e 2

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

L] L] L] L] L] ] L] L] L] L] ’ ,\%

Z o o o o o o o o o o
& >
—>0 10 20 30 40 50 60 70 80 90 100 110 120
% TR
Hicad Wred
eRfd 15.3

Ifg qeft formeri @ 1 Wd UGS (common factor) B A Tl s WX

FT & U 3= 3@ 9 MEe ¥ 90 <9 F) 3 T fauert w1 ug faee #ed

e fa=er oF 1 gisma g Y W YaE 61 qiEdd el €, S R eta 15.4 §
<9It T 2

WW'@_6_5_4_3_2_1 0 1 2 3 4 5 6€

> 60 50 ~40-30 =20 =10 0 10 20 30 40 50 60

[ ] ° ° ° ° ° ° ° [ ] ° ° [ ]
N

< I I I I T I I I I I I I I >
0 10 20 30 40 50 60 70 80 90 100 110 120
Hicud WA
3TMeRfa 15.4

foreer @iR U< foreer Uil o SR i Bier w1 37 ¥, o o S momnd

T B S 2| A AT T = di:xf;aéw%,aﬁ ‘o Hicqd WA T T h
T UEEE ®1 a9 9% T fafa g ¥ feEfdtea g3 @ 9w e s 2

2022-23



378 T

2 fid;
i=1
N

3T IR 6 o 3AThgl o forw ug famem fafy @l &a wfeud mea o = 45
AR 7 =10, & 3R FrAfafEd grof 15.5 9 2

X =a + X h

RO 15.5
. BET I . x. —45

EISIED . - d == d. X — X| X, —X

i fg |di=== | S| =3 | fls—3

fi =
10-20 2 15 =3 =6 30 60
20-30 3 25 & =6 20 60
30-40 8 35 A -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
& v 0
X=a+"————Xh =45+—x10=45
AT X=a ™ 20
1 < 400
M.D. (x) = — x. —x|= — =10
sk @ = 2 3=

| fonufl | w= fomrem fafu &1 ST 5 90 B o fo foran S 21 9w wfshan
S

(ii) TTfEment & @rder wred faerem f{u T sAiwel o forw wiftae @ wrer foeem o
F FT U 99§ § S9! R g A1e o el mred foeed o S o forT @i
off| Tod Ty ik shael forare o o T Wied o T W HIfAH oF § 8l 2
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3T T IRARAT 27 o feTq Wfeareht a3 i Tishar 1 TRoT H| Tiehgl
I Te ANE HH W HAEd Hid &1 99 Fad SNaRdl S HI HeAHT [q T o
forw weet 39 ol &1 fuifa s € foew mitoren feom @t € (39 ot = wrfeem
Tt FEd ) IR a9 frefafed g9 o

N_c

i =1+ 2 X h

Gﬁnﬁmaﬁ&gaﬁ%ﬁmﬁmmgéwmmwaﬁwﬁ

SERAIS &1 AN N, Hifedent o7t i 01 W7 [, Wifeeht ol &t SiRararf, Wi
a1l | Wl Ted ol al it Geelt IRERar C iR Aifeerent ot w1 faear 4 21 Wi
A HIH o TRE F A o weA-fagal x 1 Aifezen § fa=eri #1 fFRue 6 i

|x, — M| W e 2
1 n
@ MD. (M= > filx —M|

TH Uiha i Frefafad seeor @ e fma T e
saretor 7 frefafed siiwel & fau it o amer e famem J Sifsu)

ot 0-10 | 10-20 | 20-30| 30-40 | 40-50| 50-60
ELCIEG 6 7 15 16 4 2
T feu U sieel 9 f= wnoll 15.6 S R
RO 15.6
ELl AR el aRearar| HeA-fag | [x; —Med| [ f|x; —Med.
fi (Cf) 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, gEfeT g o 71258 H7g 20-30 = H ¥ gWAY 20-30 HifeHHT o B
g9 S © T
N

s
mfwaﬂ=z+2f X I

7@l 1=20,C=13, f=15, h=10 3R N=50

25-13
x10 =20+ 8 =28

ggfera, mifeasRr =20+
37d:, WfeaeRT o |TUeT HTeA foee

6
MD.M) =— > filx - M| = %XSOS = 10.16 €1
i=l

Z |~

| woerat 15.1]
WA 1 92 ° R T siwel & fau wen & aie W famed 9 S
1. 4,7,8,9,10,12,13,17
2. 38,70,48,40,42,55,63,46, 54,44
W 3 F 4 o 3Nkl o o HifeAehT o @rel HreA fo=e A wiferl
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 oh 3Ahgl o fow AIeA o WU AieA foeer A sifer)

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
W 7 9 8 o 3Nkl o o HifeAeRT o @rdet WreA foame A wifel
7. x,5 7 9 10 12 15

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

f3 5 6 7 8
YT 9 F 10 o kel oh Ty WA oh WUl HIed fa=e A it

9. | gfafea
@ ) 0-100{100-200]200-300{300-400{400-500 500-600,600-700| 700-800
. 4 8 9 10 7 5 4 3
HT FE&
10. 3=
(cm ) 95-105 105-115 | 115-125 | 125-135 | 135-145 | 145-155
i 9 13 26 30 12 10
e
11. Tfafaa stiest & fau mfsaent o Gmie A oo A Sifaw:
A 0-10 10-20 20-30 30-40 40-50 50-60
EERIkEal
. 6 8 14 16 4 2
e

12. = ST W 100 SARKET T T o e i WL T o qu qe7 fogad
EARILE Gl L
g (o #)| 16-20 | 21-25 | 26-30 | 31-35 | 36-40 | 41-45 | 46-50 | 51-55

e 5 6 12 14 26 12 16 9
[Fehd s a1 i = H o § 9 0.5 e 91 F IHHT S=d WE H 0.5 Sig Y KU
T 3Tihgl i Fad TRl 5 | agfery]

15.4.3WWE#W(Limimtions of mean deviation) Sgd St fa=ron
71 forea Aol syEenst | it Shia yafa i Suged Y A gt |1 o7 39 <9
H mifeaent & e WA fomen | 90 we favard € R ST geRar 2

e 9§ fa=er &1 A (B fag &l Siew) mifeas 9 faged o am 9 sAfies
BI1 2| THIAT HeA % Hier Wiey o= sifie S et ©1 31d: e qunel H Hed
forerer STEdTSeh IRUMH < Fehdl €| W1 &1 A1ed e i foreeri o fRusr 7 o
A TR Sl 21 3HiT 78 SR SSmivrda oSt o A e el 21 SHeRT SATHuE
2 fr e IV 1 3" WY H1 SEvFehdl ¢ W fawer WhivH i UE &
T 919 B
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15.5 TEROT 3 | faeret (Variance and Standard Deviation)

AR SIS foh s T 1 A9 o 9o 7red foged 9 o3 o fa g9 fa=emi
o TUe1 A1 o1 A0 fohan o wo wem fa=er ot diefe s oh fore fhan o, sw=ren
el 1 9 = 8 S 2l

forael o foRl oF SRUT 30 39 §HET i ol o aff o off g R s
bl B FEkE 78 o= ¢ T famerl & e o o & &)

HAT X, X, Xy, o X, 0 YT € T X IR WA T T

(x X+ (6, X+ + (x, —x) = ' (xi—f)z.

i=l

If% 9% I I B A YOE (x, —X) YA & ST gHh 31 7 R R yeR

%1 e 7 & iR a9 @l Yerm x o AR Bl o g1 Ak DL (% %) g # A

i=1

7% 3fTa el € R Ja0 x L x, x,.0x , T ¥ O TR € qem YEOT 1 WA xR

17772

Trey fereror 0 ® | 3Heh fauia AfE =g 4Rt o1 € l Yeruli i WA X o |der oo

eqf%m‘élwgﬂwm%%?ﬁﬂzuﬁf)zwﬂﬁwﬁaﬂmw X o Euyg

TR0 A1 foreror 1} 1 T Harwse G 82
ST 3Heh fIT : Yaroll 5, 15, 25, 35, 45, 55 1 Teh TH=ad A Od €| 7 &Il sh1 W1ea
30 B 3@ e ° x 9 famer & ol w1 A frefated 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
TS 3 Y= B o € fowes 31 vam fefafed
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 e y = 30 €l
I Tg=aEi A GOl B % A& 30
T4 B o Yevil o ot o = o1 A freEfatea @)
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31
D (=) = (15-30) +(16-30) + (17=30)° + ...+ (44—30)°+(45-30)
i=1

= (152 +(=14)2+ .+ (1) + 02+ 12+ 22+ 32+ ..+ 142+ 152
= 2152+ 14>+ ... + 17]

=2x15x(15+61)(30+1) = 5% 16 x 31 = 2480
D(2n+1 .
(FATeh WeH n Wiehdl SEAISA o ol 1 AN = nin+ )6( n+l) B €, FWin=15%)

afz 2 (X, —X)” & weA < e YA A @ A ew e o fere 4Ra e

% 31 Y& o 9q=9d B &I, 6 Y&UN A1cl SHead A hI 37U HIEd o WUE 3Afud
Teh1i ® Tl qgeea A 6 Yeroll 1 wieA x ok |ne faewe (farerert s g 25
T 25 ®) Gq=aa B 1 3en (fameril &1 9R@w -15 9 15 @) @ifsr 21 gg 9 fXu
T femli @ off = ©:

=g A, % fau eq smepfa 15.5 9 €l

° ° L[] ° [ ] L[]
pd .
~

\4

0 5 10 15 20 25 30 35 40 45 50 55 60
ey
TR a 15.5

T==a B, % faw emepfa 15.6 0 9 §

pd
~

\4

05101520251“1(')354045505560

e
TR 15.6

3d: B0 e Ghd € T Area O faeerl & ol 1 InT yehivi i Suge @ e 2l

IS0 oy
T HIGE 1 T H S For o orererdt < o e o sreq e DL (4~ %)
| W= A, % foT BH T E,
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1
e =%x 1750 =291.6 ¥ 3R Gg== B,éh‘m?il%’zx%SO:SO%I

7 3T el € Tor ageea A o = faeror ayeea B w1 erden siferen € S <l
T o eruferd uRomm o snfafea feTor 9 2ot @ 2

1 -2
aa:%ﬂ;z(xi—x) 1 Y10 1 UL UG o ®Y § o Wehd &1 TE W&

teriq wres § forereri oh ol o1 WIS WERUT (variance) edrdl 8 3R o2 (Fammn o6
Tl g1 S §) @ <@ )
Ad: nﬁ&i’“ﬁ X5 Xyseens xn‘OI'T[ ESEU}

1 .
02 =; Z(xi —X)Z %‘|
i=l

15.5.1 ATk fa=rer (Standard Deviation) TELOT 1 UM H B9 UM @ b SAfe
T x Ty T SIS TEROT BT TS © A B, AR O H (x—x ) % o T
THEY B, S RO TG o UFICHe oTe hl UeTUll < WIeA o TIUel FehIU hi
Feiferd |19 o &Y § oFed a1 S € 3R S Ao forerei hed &1 " faeer i
T o, 51 YSfeld fohan s @ qen frefafed wer o fean s 2:

o = /l d(x-X) (1)
no g

3 3{ATMchd 3ThT! T TRV I THS fae A1 HH oh [0 Fo ST
w2l
saretur 8 fefafed eiwel o fou yERo qen A fomem @ wife:
6,8, 10, 12, 14, 16, 18, 20,22, 24

7ol feu U el & fefafad 9R § 9rol 15.7 ® fo@ @ehd 21 HWed & 18
o fafyr g0 14 &1 Ficad 159 oL TG {1 TR §1 YO &1 §@ n= 103
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|ROT 15.7
. d:x,.—14 e ¥ foeem =7)
: ’ 2 (x~x) '

-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
22 4 7 49
24 5 9 81
5 330

>d,
gafery, WWE:WWW+%Xk
= 14+i><2=15
10
1 —\2 1
3R WGZ=;;(xi_x) =E><330= 33

3d: "M foeed o= (/33 =5.74

15.5.2 U 379ad ARGRAT dSq kT Uk Ta=iciT (Standard deviation of a
discrete frequency distribution) WH o &1 T Haa e TrefafEa €

X X Xy Xgae.

i fe fo fiwes S

mm&mwﬁama=\/%iﬁ(xi—x)z, (2
i=1
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N
i=1

afeu frAfafea SeE |

sargvor 9 fr=fafed stiwst & fau yowor 9 7Fs fomem T Sifsu:
x| 4| 8] nnf17] 2] 24| 32

1

£l 3| s 9of 5| 4| 3| 1
& SAfhel ! GNUN o &9 § fored W ed Frefaiaa ol 15.8 W et @

|ROT 15.8

X fi fixg | x=x| (=07 f,(x -0’
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, > f(x, —%)" =1374
i=1

i=1

7

& Zfixi 1
Y=l =—x420=14
N 30
1 .,
& T (o2) = 3y LS )
i=1
L 1374458
T30 0 ET

dR T e 6 = /458 =6.77
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15.5.3 Teh Tad IR&ANAT g2 T Aah fa=ierT (Standard deviation of a continuous
frequency distribution) T T Haq IRERAl deA o G I ok LA T ok 39
3TAd IRARAl g H Fefud 3 Thd ¢ dd 319ad IRaRdl s o fot 319AE 78 fafyr
SR WM fame W fRan S )

I Tk n M ATl IR deq o T Saiel 3Heh HEAHM x, o aRal
£, 50 uftfoq fofen w0 2, 79 AHe famen Frafafed 92 gw wra feen smom:

o = \/% iznlfi(xi_ X)?

Sl x , 9 1 HIZT ® 3R N:zn“fi,

i=1

Treh fererer o fog o g9 ey T ?

1 & 1 &
T (07) = Z;,f,-(xi— =N gﬁ(xi2+ T2 2% x))
L =l i=1 i=1

=§ Zn:fl.xi% fzzn:fr Zfzn:xifl}
L i=l i=1 i=1

n w1 B "
- f;x12+f2N_2fo |:G%T szif,-=x'5ﬂ inf;.:ij|
=! =l i=1

i=

n

2 _
zfixi - %

i=1

1 1l 2 ) , 1
— XS AT - =
N 3 N

2

. 2
T = %Zﬁx-z—% =$[N§ﬁxf—(gﬁxi”
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1 Lo (L ’
am: WWG:E\/NZﬁXi —(Zﬁxij (3
FETET0T 10 Frefafad sed o fau o1e, T91 3R A fo=e Fd S
eul 30-40 40-50 50-60 60-70 70-80 80-90 90-100
EIECIEG] 3 7 12 15 8 3 2
T feu U sieel 9 Frefafed grof 15.9 a0 )
HRUT 15.9
a1 aRerar | meE-fag | fx, | (x-x )| f(x-x)?
() (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
1 3100
7) = — X, = —— = 62
o WA (F) = Zf ==

1
= —x10050 =201
50

AN gAe fa=ed o= 201 = 14.18
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saretor 11 ffafea sl o fau ame fouem @ sifs:

x |3 | 8| 13| 18] 23
/ 7 10 15 10 6
&1 BH Sl W fafafaa gnell 15.10 9 €:
|l 15.10
x| fi | fx | x| fx?
3 7 21 9 63
8 10 80 64 640
13 15 [ 195 | 169 | 2535
18 10 | 180 | 324 | 3240
23 6 | 138 | 529 | 3174
48 | 614 9652

AT A (3) 5

egfdq, A fa=e o = 6.

LINS fix? (D g

°=N

1
-5 J48x9652 — (614)°

N \J463296 — 376996
48

1
= —x293.77 =
13 6.12

12

15.5.4. UGYUT § ATk fq=re17 710 @3+ o g g 1A (Shortcut method to find
variance and standard deviation) HH-FHH Th IRARA A % Teron x, g4l
fafir ol & AemE 1 % W 9gd 9 B € A HE 9o TE A F HieA @
STl ® e Stfreh goE ol 81 U8 AR s, fagd - sfatet gae @, o fow ug
fererer fafy gr0 58 Wihan o1 Tel S=E S FWehell )

2022-23



390 T

mﬁﬁqﬁﬁmmw%’%aﬁ?wmﬁﬂﬁaﬁ%w@amw%

(F&T hort ST €)1 7 o o U= faEem @ T Wy 2

3:[81?[ yizxih 'qTxi:A+hyi (1)
2 fx,
g9 S © T 7=T (2

() x® (2) ¥ W& W W I eI ¢

> f(A+hy)
T = =
N
1 (& " 1 " "
:E(ZfiA+thiyij=E(A2ﬁ+h2ﬁyij
Jiyi . "
=Aﬁ+hl§1 (WZﬁZN)
N i=1
o x=A+hy (3

1 -
ngi (A+hy, —A—hYy)> [(1) iR (3) 5]

1 &
EZf,- W (3, =)
i=l1

h* & _
=§Zfi 0 =3 = =Ry, FH TER
i=1
2 2
3:[9417‘[ o'X2= h o,
T o= ho, e (4
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(3) 3R (4), ¥ & U e © T

2
h n n
o, = E\/NZﬁyf—{ZfiyiJ .. (5)
i=1 i=1

3TEW 30T 11 oF 3iihel B G (5) o SN g1 oy fafyr & o, yoror 9 7
faaem s/ +1
saE0r 12 fAfafag deT & fau aiea, wRor 9 9ee foges J9 Sifs:
i 30-40140-50] 50-60| 60-70| 70-80 | 80-90 [90-100

IRERAT 3 7 12 15 8 3 2

o A T Siedd WIEIA = 6581 T8 h= 10
feu U Sieel 9 FrefafEd grof 15,11 9w gt 2

|ROT 1511
o | awama | me-fag | y= 1_ 065 yEol Ly |y}
/i 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

_ WA 15
e X = A + X h=65 - — x 10 = 62
50 50

]
.‘.

5 2
5 {sz - (=fy; ) }
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(10

2

)

(50)

2

[50><105—(—15)2}

1
= —[5250 - 225]=201
25

IRAFF fa=ed g = 201 = 14.18

[ wrorerett 15.2 |

W 1 W5 O o 3Alhel o foT e 9 T 9 Sifsu)

1.

2
3
4

=)

6,7,10,12,13,4,8,12
. TUH n kA GEATT
. 9 % gUH 10 O
x, [6 [10 [14] 18] 24 28 [30
2| 4 71 12 8| 4| 3
x| 92 93 97 | 98 | 102 | 104 | 109
fil 3 2 3 2 6 3 3
. o fafy g wreg 9 Aees o A sifsw)
x,| 60 | 61| 62| 63 64 | 65 66 | 67 | 68
£l 2| 1| 1229 25| 12| 10| 4| 5

YT 7 9 8 H fSU U IRaRar 7 o fou Weg 9 YHOr A9 Sifs)

7.

Edl 0-30| 30-60]60-90 | 90-120 | 120-150( 150-180 | 180-210
IREARAT 2 3 5 10 3 5 2
kil 0-10 10-20 20-30 30-40 | 40-50
IREARAT 5 8 15 16 6

2022-23




wifeTeht 393

9. g fafy g/ weA, yER0 9 AFS fa=eE 9@ wifsl

AR | 70-75| 75-80|80-85 | 85-90| 90-95 |95-100 [ 100-105[105-110{ 110-115
&4 #)
a=dl & 3 4 7 7| 15 9 6 6 3
Al

10. T fessd ® s e 96t & o (et ®) H= faw T R
= 33-36 | 37-40 | 41-44 | 4548 49-52
ExksEl 15 17 21 22 25

Il oF Al H1 OFE fa9e™ G WeT A9 A1q it

[ Hehd Tee SHhg! i Fad ST | O bl 32.5-36.5,36.5-40.5,40.5-44.5,44.5 - 48.5,
48.5-52.5° 3R TR ol % |

15.6 IRERAT Sl &1 fagermur (Analysis of Frequency Distributions)
TG A o qd AT | T YR H1 F9 AGl o 9R § el €1 WA o ’ES
foraem 1 o8t TohE Bt € fowd e Ru Tu B €1 5@ v < fafv= sl o
Sl 1 G BT Bl Al Sherel YehIu k1 TGl 1 MO & e T et @ eifug uh
Ul A9 T SAETTHAT Bl € S SRS W A €l oS W Tas, faeor i A
fereruT uTieR ( coefficient of variation) Fed € IR C.V. R <9Ifd T

fereror Tqonter &1 Frfetiad wehR & aRwfia &

CcV.=Zx100, x20
X

Tl 6 SR X HA: kel oh W foreer qen a2

T JEetes o fouRor &1 o o fu 79 Y& SJ@en &1 faeron quie 9
1T ° 9 S Toreror quntes aelt @ i et faeren a1 foewe arelt g wed
&1 w1 TR o dreft S@et % S W 1w G (consistent) FEA T
15.6.1 " THIT WA aTct SRSANAT 1 aht der il (Comparison of two frequency
distributions with same mean) ¥ o x, & GFI%@( e oF HIEA qAl AR
fomer € 8 X, T o, W deA & WA R ANF e F
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O
GiC C.V. (YgeT d) = ?Xloo
1
0-2
3R C.V. (380 &) = E_XIOO
2
fean & X =X =x (A9 )
Eligly C.V. (98cT d&d) = %xloo . (1)
e = 2
C.V. (390 de) = —x100 (2

X

(1) 3R (2) ® a7 T 2 & < C.V. %I T o, iR 6, & MR T & T 51 Fehall
2| o7: BH e Tohd © b WHM HieA ottt gEensti § 9 it e foeer (A
TEROT) STelt SEe ol S Feiftd el Sl 81 W € Bl Wieh fereer (A1 TERon)
At A FI GHY kT YT AfqF TG FHeET ST T

T fAfafaa 3g@ @l
IETET0T 13 T HREH ATl B § =il S §@A SR ek g A= f{u My €l
A B
FHHAE T d& 5000 6000
frd Afass 2500% 2500%
Al o Fed T TR 81 100

R 3l | fh9 SREM A Sua B H sty foeror 872

T HREH AH Sl o 9 TS (6,2) =81

THAT, HREM AH oAl o &7 1 JH o= (6,) =9

e E HR@M B H ol o " Sl T (6,%) = 100

ZHAY, SR@H B H aa o 97 &1 A fa=ed (o) = 10

e, A HRE § Ed (WeA) oq guE © Feld 2500 € §, sEfAy o "
foae ot wR@Em ¥ Afus famue =1 fogem g o e B | afadra dat
o afures fomror 21
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SETET0T 14 QI Sl kT TerEROT O 60 9N 70 7 3R Sk A fawer HE: 21
3R 16 B Ik WA A &2
T @ ® C.V. (T Fe) = 60, 0,=21
C.V. (380 97) =70, o, = 16
HH A xR x, FA: TECA o qEY g o WA B, 7
. O-l
C.V. (UgeTl ¥924) = )_C_X 100

1

Sl 60 = g x100 3IT X, :%XIOO =35

X

o

R C.V. (55 9 = )_C_2X100
2
SRIGY 70=2° « 10041 7 = 16 100=22.85
X, 70
37 X, =35 3R x,=22.85

IETETOT 15 el 11 oh Uk WM § B i S=1E a9 9N o foau fe=fafad gierem
fo T 2

% R
ey 162.6 9+ 52.36 ferm.
T 127.69 9P 23.1361 fom.2

1 B9 HE Hehd © Toh AR W SEE i qor | Atk fomror 82
zot foeroll Y gor o forg &8 foeror T[unshi 6t Mo A R

e A H TR = 127.69 ¥
By Al 1 AFS fa9em = (/127 69cm = 11.3 9
[ AR H YOO = 23.1361 fem.2
zafeT ORI &1 AFE fo=e™ =1/23.1361 . = 4.81 fom.
o . e fa=re
316, S AEdl 1 foeRoy o = ———— x 100
e
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11.3
= x100=6.95
162.6

R IR} 1 foreon Tones = 52?6><100=9.18
Tl AR T ToeROT Ul SEEAl o TRl e @ W )
THIY B9 e Wehd © Toh AR W SEAl Hi rden sifus feeror €

| woererett 15.3 |
1. frefafed sfiesi 9 aqey f5 AMB Y 9§ foog & aifus faewE ©:

3 10-20 [ 20-30f 30-40{ 40-50| 50-60] 60-70| 70-80

g A 9 17 32 33 40 10 9

qHe B 10 20 30 25 43 15 7

2. WRIX SR Yo i+ fau mu gt @ ann fF R o et o sifue feerar €2
X[ 35] 54| 52| 53 56 581 52| 50 51 49
Y | 108 | 107 | 105 [ 105 | 106 | 107 | 104 | 103 | 104 | 101

3. UH HREM $I & BH A FR B, o HHAME 1 K€ iy 3q7 o fagamor
frAfafEd oo 2

wH A wH B
AT I AT HHAE S T&A 586 648
Tk Al 1 e 5253% 5253%
Al o FedAl Bl TR 100 121
(i) AR BY Y ®H H BH 0 G il 9ad oh ®9 T 3ffeeh TR

Tt 22
(i)  oafwrE o § fF9 wH AWB, ¥ sifus foreror 2
4. 39 ATW TH W W Gl T e 6 o Ifiehe A9 Ky T €

e @it gen | 0 [ 1 |2 [3 | 4
T &1 ge 1 {9 (7 [5 ]| 3
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9 B, g Wl T T H§ S T WAl 1 qeq 2 Wid He SR el 1 A7
fame 1.25 o foa 39 =1 Afaes 97a (consistent ) THST ST =MET?

5. WS SEdd SCATEl i ofeg x (WHT W) 3R 9R y (UM W) A AR o ok A
SEREE L E-F

Zx =212 Zx = 902.8 Zy =261 Zyl 1457.6
mﬁmwﬁﬁmﬁﬁwﬁw%?

fafaer 3qrgvor

SETETUT 16 20 Yerll s TEROT 5 B| A€ Wedeh UeoT <kl 2 @ Tqon feman @ = @ ure
TeToT ST JEROT 1A i)

T AE AT fF TR x, x,, . x,, R IR WA T A T TR = 5 SR
n="20. 30 54 § f&

S e 5= LS -5y
o> =— . — =— . —
n - f 73:{”&[ 20 5 Q

20

o D (% —%)7 =100 (D)

i=1

afE T&F V&1 w2 W qon foRn e, @ afomd daor oy 2

Ay, = 2x, Al x, = 27

X 3R x % W (1) § gieeenfiq w0 | &% W #a 2

20 1 1_ 2 20 o
Z(E)’i—z)’j =100 ?HQH Z(yi—y) =400
i=1

i=1

. 1
37d: 9T YHON T GO = 2—0><400:20:22 x5
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| femruit | e I ¥ R At T Yer ik, R TN R S, @ T e Jaw
1 TELT, o FELOT 1 k2 T B Sl 2

IETETOT 17 Ui YO T WA 4.4 © qT 3R] YEROT 8.24 ©1 AR A YT 1, 2 qe
6 %, dl 3= < &1 [ IS

T T I S U0 x qe y B
gHfeY, 9{@Fﬂ 1,2,6,x, y%l

142+6+x+y
39, HTW;—C=4.4=#
a 22=9+x+y
I x+y=13 .. (1)

1 _
T @ T =824=— (%, —X)’

i=1

Ui 8.24 =§ [(3.4)2 +(2.4) +(1.6)" + x> + y> —2x4.4 (x+ y)+2><(4.4)2]

Rl 4120 =11.56 + 5.76 + 2.56 + x> + y> ~8.8 x 13 + 38.72
zqfa X +y =97 .. (2)
wifen (1) 9, 84 9w g @

X+ + 2y =169 (3
(2) 3R (3), W BH W ear ©

2xy =72 )

Q)" | (4), M R,
X2+y?: — 2xy=97-72 A (x - yP? =25
0 X—y=+5 .. (5)
1@ (1) 3R (5) |, & Wt g §
x=9,y=4S9 x-y=5
a0 x=4, y=9 34 xX—y=-95
ST W9 I Y&OT 4 q 9 R

SETETUT 18 AR TAF W& x, x, .x ‘e’ W TGRT ST SRl o TH BOMEH A
AT H&A B, d1 @t fo geror syafiefdd w@ml
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T UM A UEUIx, X, .0 BT HEA X T, A SRT TELT
5 1 n B
0, =;Z(xi—x)2§mﬁmw%|
I UAF eI H ¢ WIS ST A A YeTor g

y,=x +a .. (1)
M ST T Yool =1 wieA y € qe

1 n n n
_{in +Za} _1 xl+ﬂ=x+a
= i=1 nig n
31@1?[ y= X+a .. (2)

1 & /.
= _Z(xi _x)2= 0'2
n iz :

3T: T Y& T IO SE § S Yol eyl e

w1 Y ok Seroti ok fordl TE W Tois Ye0l H g Tk GE Sied
1A FeH W YET SREhid @l

IETETOT 19 T famneff 3 100 Yot o1 wea 40 3R Tk foreed 5.1 94 fovan, Safe
I Tl § YT 40 o TH W 50 o for o Wl wWied SR gk famer w22

o fon ©, &l 1 9@l (n) = 100

TeAd |1 (x ) =40,

Teld "Heh faged (o) =5.1
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T S © TR )_CZZ X;
i=1
1 100 100
st 40=—=3"x% 7 D% =4000
100 5 pa
1eiq Y&IUTl T AT AN = 4000
3 &Il T H&l AN = Taad M —50 +40
= 4000 — 50 + 40 = 3990
TE I 3990
Eligly TE T = 00 = 100 =399
1 & 1(e Y
Y &l e fa=ed o = " inz— ?(Z%]
i=1 i=1
s1eft L em Zx —(40)°
100
a 2601—— X TTetd X" — 1600
100 Z
TgfeTT T > x,” =100 (26.01 +1600) = 162601
- YT D% - (50)+ (40
i=1 i=1
=162601 — 2500 + 1600 = 161701
zgfau wel A fa=em

=\/M _ (Q%"Tt[[&:[)z

n
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161701 ,
= - (39.9)
100

= |/1617.01-1592.01 =425 =5

T 15 G¥ fafaer goraet

313 Yerull b1 WL G GER0T hA9l: 9 31 9.25 &1 A 578 o =: Yarv 6, 7, 10,
12, 12 3R 13 €, & 39 < Yero1 A hifer)

T YTl ST WL ql WEROT HHY: 8 9l 16 €1 97 399 | uie 9e 2, 4, 10,
12, 14 & o 919 < Y&107 Fq HIfer)

T: UL 1 HEA AL A oo Huwl: 8 AU 4 €| ARG Tedsh YeIul i o °
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