e
' HIETehl (Statistics) l

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

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

15.1 «feht (Introduction)

T S ¢ o Hiferes! o1 qier fordt fagiv siv o fau
T SAlehel W Bl B1 €W Sl i T U sAme
T 3ok R W Tl o €1 e fuselt seneti § sfihel i
eifas Td ORUiag €9 § o & o fafe=i &
e TR ?1 g feun effwel & Hewyl i T
fagiwaret 1 <wfar @1 T fRw T siwel w1 U
gfaffereh A Ta i i fafeei o aR ° off steam fwan
21 38 oI 1 Hhetd Wgha st 71T Fed &1 TR Hifeg
for TIea (THiaR HeA) , HifeaehT IR Sgeth hald Yt i Karl Pearson
@ Ara €1 s w9 o |19 BH 3W 91 i 9 e (1857-1936 A.D.)
g fop sifone forg T W g € fohg siishel o wgfaa el foa=m o fog &d =7
off gar g =ifen fom stirel o feran forewra @ o1 o St w9 w1 A9 o W/ IR
e YR THE 2
T Fectarsi g fUsel <@ e 9Me T W e
TeedaTS A : 30, 91, 0, 64, 42, 80, 30, 5, 117, 71
decdaSt B : 53, 46, 48, 50, 53, 53, 58, 60, 57, 52
TrEad el w1 Hie 9 Hifegen Fefafad 8

FocdaTs A ERSEISH:]
e 53 53
qifearent 53 53

TR FHifS for &9 eqon o1 wreg (x g fRefud) SS9k 90 i Sk W 9
AT T 1 B E,
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n

_ 1
31@'1?[ x=;2xi

i=1
TR i TUMT o AU siiehgl &1 Ueel SIS o1 SToRE %9 H =t fwa
Sl € 3R o fefafaa =g o s 2

B SR SR HY SRE O g g (%ﬂjﬁﬁwéﬁ%w&ﬁmﬁﬁm

Tm & A Ao [gj& aﬁigﬂjé‘ Tl eh1 HeA et )

TH U € TR I aeciersi AR B gRT SHIT T T 1 WEA o HIfAHT TR T
eiq 53 B 1 B9 H8 Gehd ¢ T S Sociarsil b1 Y9 GHM 82 Tasdr T8l wifn
A% T § gRedeierr 0 (a|) © 117 (Siferehad) @ €1 SEfeh B o Wi b fagar
46 (FIAAH) ¥ 60 (Afeham) T T

3T 379 ST ThIY ol Teh TN @1 W 31fehd | gH A= <90E T8 tepfaa
W Bl © (SR 15.1 3R 15.2)1

Foorarst Ah fag

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

JTTeRTT 15.1

pd
~

\ 4

Fooars! B o fau

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

3TMHTa 15.2

TH <@ ehd € o dociaTst B o | fag Tk TR o qE-UE § SR hdd vt
1 WG (WA o HifemeRt) & 32 A fesd @ Sefe SooErel A % @ fagen o
sffuss foawra & =1 9 sifuss Tt g 2

31d: Ry U siiwhel & 9R | "Wyvl g 3 & fau FEE ygfa w1 A i
Tl €| TR T 3 ek ¢ fSTEeht 1o Wifeqsh! o Sfaria fepan < =ifeu|

HEE Ygfa I A9 w1 e & TH TRed-Rierd o 99 & folt tehel G =nfgu)
Y G 1 'WehiU el | (Measure of dispersion)’ gl STl 2 9 I U 'H
IO i AM oF  WEd o SAH! aifichd TS 3Yiiichd 3fihgl o fefu TUMT i
fafeai & aR o 9&

pd

\ 4
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15.2 YehiUlA o | (Measures of dispersion)

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

YT o fefafEa @ €

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

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

153 uft@T (Range)

TR HIGT fF 3 doeiarsi A de1 B R S91C T W oF  I[@OT H TEA @R H
foewa, g&s J@en o SAfURad W& =Aad W o ¥R R fo=R fwan on sod tha
& Ad i oF AU 89 Y& J@ell o SAfHehan o =JAad Jodl | 3 W hid
21 29 3 ! ufET Fel S 2

FeaE@S AT fag aRER =117-0= 117
AR decars B, o fog 9ER =60 -46= 14
T TRER A > URER B, TEIT A & SRR § TRIvH a1 faewe sifie § Seth
B % WhR TH TW o e U 2l

3q: T @ i IRE = SAfeshad AF — =AdH A

3fishel o1 IR T T =1 Yehivi 1 Hi-Hiel (rough) I <l €, fehg sl
wgfa 1 A, fa=ror o 9N o F T2 odq ?1 39 S99 o Ty g gt o o1
1Y T STETThdl ¢ TIqdl 39 YehR w1 AT Yeroli <1 sheia vgfd & faw (a1 famer)
R ARG B =feu

HET YA | Yefoi oF 3R o SR W HG I S STell Yhivi i Heequl
g Hied fa=e o e foreed 81 TSt 31 W fawr 9 == i)

15.4 wrem fa=re (Mean deviation)

IR HIfSY foh Jero1 x 1 R AM ¢ § 3T (x — a) &I x &1 ¢ 9 Taore™ Feam
21 UeT0T x 1 Sl Ged '¢' ¥ Y10 I FH F AU 8 ¢ 9 faeer w2
77 foraemi 1 71ed Yol 1 FRUeT |9 i €1 W 9w o fore g famert &
I W KA =fey, fohg w9 Wed € R ohd wgfa ) A Yo o g 6
Aferan den =<FaH Jodi o Tea feod g 21 38l 39 fouem ®moTHs do1 $9
e BT o7 faereml 1 A S e Uehdl 21 39k SAfafied wreA X 9 faeer
IR I B 2
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e g faaeri w1 me =W=9=0
ﬁaﬂﬁaﬁm n
3d: WA o WU WA faeer 9 % R R siifacer T 2
T SIFY fof YepiviE i STde W19 A1d e o fal 8H Jcish A & ohard
wafa &t A9 @1 R fer 9= @' @ 5@ 96 S B 21 AR i R @
HeAetl o A 1 FRue A 39 See g we W W e foga o | i gd
i <l 1 37 Feer " '@ o formreri of  Ruer 9l o1 H1e 9 d @1 39 HWie
1 ‘uren faerem’ Fed 1 o1 hed W9 ' % Qe wed foeer Ueron &6 e 9
forareri o fLUe) W o1 WeA Bl €1 o' o el "Hied feerer sl MLD. (a) 81 Wehe
ERIRS IR

'a'Gfoael o U AE @ A
Jeuli . HEA
femuit wen fomer hdia ygfa &1 frdl ot a0 9 @@ R o1 wwar 21 fog

Hifterehta e o 9ir=ad: Wied S HifeaenT o 9rie Hied fa=es w1 SuEn fee
S 2

M.D. (a) =

154.1 adlﬁg»d 3RSl & fore arem faererT. (Mean deviation for ungrouped

data) A1 s fom n Y& 6 m Xps Xy Xz ot xnﬁ\'Q q %I e a1 wifedeht o

e e e 1 UM § FrefeiEd =R 9ge B e

SUT-1 39 She TGt &1 W 1 G shifoe fred ed wres foamer qr e 81 9

ifee 78 ‘@’ B

STUT-2 T Heyur X, o1 a9 fa=em aﬂﬁxl— a, X,— d, X,— a,. . . , X — a3 Ex{

wor-3 foemt 1 fRus o T Y ereiq Atk fauemt ® o fog @ ? d sH g
g 3?94f'cL|xl —a|,|)c2 —a|,|)c3 —a|, ..... X, —a|§ﬂ'd Eal

T4 Torerei o fRuer ol w1 e A 1 FE e o' oh |e gy foeEer 2

n
2 i~

37eIiq M.D.(a) = =

n

ara: M.D.(f):%ihi—ﬂ,ﬁlﬁ ¥ =

i=1
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qe M.D. (M)=% Zn:|x,-—M|,aﬁ M = Hifezrent

i=1

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

3T TE wEl T B SMSW 7@ IWYE wON ki gHeH o fow frefafed

I

sarevor-1 frefafea sfieel & fou mea o gmer W faee Ja wifed:
6,7,10, 12, 13, 4, 8, 12

1 B9 S 3T dgd gU frefaiEd e i ©:

=or 1 fRu Ty stiwmel w1 meA

_ 6+T7+10+12+13+448+12 72
8 8
0T 2 WEUN o WET X H A foeer x- X
37eIiq 6-9,7-9,10-9,12-9,13-9,4-9,8-9, 12 -9 &
R -3,-2,1,3,4,-5,-1,3 %

=0T 3 forsert o fRuer /e [y, - X
3,2,1,3,4,5,1,3 2
TOT 4 W o WY WA fagen frefated 2

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

3+2+14+3+4+5+1+3 22
= g =?=2.75

| = fomruit | e aR =Xon i fores % T W g, SR 1 avid fRe e €
FHMER TReher HT Fehd

saretor 2 fefafed eiwel o fou mer & amer @re fagem 9 St
12,3,18,17,4,9,17,19,20, 15,8,17,2,3,16,11,3,1,0, 5

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

— 200
X = — Xi = — =
20&t =5y = 10

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

20
Dl =128
i=1

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

saretor 3 frfafaa sfeel o mifeaen o wer wen fomer A@ Sifs:
3,9,5,3,12,10,18,4,7, 19,21

&1 78T 9L 1 W@ 11 © S faum 21 el i SR %u o foe W Ed 3,3, 4,
5,7,9,10,12,18, 19,21 9= giai 21

11 + 1

3@ nﬁw:[ ja?m@ﬁ@f&mﬂ%l

feorarerdi o wmen: FRdw 7 |x, — M| 39 99R @ 2
6.6.5,4,2,0,1,3,9,10, 12

11
D M=58
i=1

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

15.4.2 OHITghd aﬁchgl' &F fer@ arer faererT (Mean deviation for grouped data)
T WA € foh effhgl &l < YR @ affepa femen T 21

(a) 3THdd IRERAT §e7 (Discrete frequency distribution)

(b) Hed SRR s (Continuous frequency distribution)

3T 39 <1 TohR o SAiehel o ferT wre fomrer oa & o1 fafers o ==t i)

(a) 3TEAA ISR ses 7 AT o &Ky e simel § o fa= 9an x, x, ., x €
et aarand ww: £, f,, ..., f, §1 T TS 1 ARvias w9 | frefafed wer 9
R fohen ST Teha @ o oTHAd SRS §ieT HEd ¢
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X:Xl X2 X3 Xn
AR I SR S
(i) AT o wruer e faerer gdyem g9 U T stihel w1 frefafad 9 grn A

¥ T6 %W R

inf,- 1|
=l = o Y,
f;' i=1 ’
-

aﬁzn:xiﬁﬁmﬁxiwwﬁm:mﬁﬁmwwgmaﬂm%
i=1

WIN=Y f, araws w1 @ 3
i=1

T T W&l x 1 e x W faEen 9 # € eI 3 s W o § svfa
qsft i =1.2,.., n % & |x, - X @ FW

9ok T faerl o FRUeT B %1 91ea 1 e 2, SHifeR AT o @rdet aifed
e fereer 21

Yl =5
a@:  MD.®) = = o =N ;filxi - |
(ii) mrfemrent o wruer Aren fawrers mfaeht o 9@rdel A fa=ed A 3 o foau gm
U T 3THad SRERAl S i HITEehT T hid ¢ Sk foiq Yerun i SIRiEl %H o
Fafted Y ®1 39 UvEq GOl ARENA A H S €1 a9 I Y

ferftor ot ® forent weelt e g,éawmmsﬂﬁuﬁrafw%laﬁamaﬁ

1 A N @ <9 701 1 Yerol w1 e | el oh wer fed e € gHiey g8 rifa
HifeeRT 81 HIfeHeRT J1A i o o5 BH WLl | fa=e o fRusr 9l 1 9159 7
# &1 3H THR

1 n
MD.M) = - D filx—M|
i=1
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saretr 4 frefafed efiwst o fou qea o g A@e faeer @ Sifeg:
x| 2|5 6| 8|10 | 12

fl2 |8 w0 7] 815
ol MeC f&U U el Hl WRUM 15.1 SR 3T W Yol o o1 oy

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

6 6 6
N=>f,=40 Y fx, =300 > fl|r,—x[=92
i=1 i=1 i=1

7.5

1
[
Z|~
10
>
=
I
X
(O8]
S
(e)
I

BRI

i X 92 =123
40

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

saretor 5 fefafad sisel o fou mftas & amer qe famem a@ St
x| 3| 6| 9f 12 13| 15| 21| 22

1

£l 3 4 5| 2| 4| 5| 4] 3

7o T&U Y Sfiehe uee B IRIE % | €1 39 3tihel | Ta Gl SReNdl shi Teh Rk
R o € (FROM 15.2)1
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|ROT 15.2
x |36 |9 [12 |13 |15 |21 |22
fol3 14 |5 |2 |4 |5 |43
ef |3 |7 | 12 |14 |18 |23 [27 |30
3@, N =302 S 99 §e 2,

3afeT wifegent 156 & 163 Y&l o1 Hed §1 I8 <1 Yaror Heell aRedr 18 | fied
& frge Wa U&7 13 B

153 UeoT + 163 Yaror  13+13
2 2

i "ifeTsht M = 13

g9 wifrawt @ famadt &1 e w917 Sufq |x,. — M| fa=fafea
groft 15.3 | <9t Tw @

|roft 15.3
|x, — M| 07 4f1lo0of] 2]8]09
fi 3| 4 s|{2] 4] 5] 4] 3

filx-M| 30 [ 28] 20120 [ 10f32( 27

f, =30 aﬁizg:ﬁ|xi—M|:l49

i=1

8
i=1

1 8
safaT M. D. (M)=§;ﬂ|xi—M|

1
=%><149=4_97
(b) Ted SRSAl sl Uk Gad SERdl si2d 98 S@el gl ¢ fad sl o fafe=
fam Siax ot i ® afiepd feman AT € @I SRt HESl: SRaRar ferdt St 2
T ok TAT 100 BET G Wl i Fad FRaRdl sed § FHAfafad TR 9
T%!EITTITIT%:
ElsIED 0-10 |10-20 {20-30 [30-40 | 40-50 | 50-60
BlElfcakstel 12 | 18 27 | 20 | 17 6
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(i) @rer o |ruer wred faerer U Hdd SReRdl s o HIe i UM o THY g
g U o T Y o (Class ) w1 SRERAl SHoh AeA-foig W ohfa et €1 7l o
T Yo ot b1 qeA-fag fored © iR rgad aRaRdl s i a¥e Ared fomer A

T B
stz et STeRe <E
a0l 6 fAfafEa stiesl o fau e o |mey e fomed I St
s 10-20 | 20-30 | 30-40| 40-50|50-60 |60-70 | 70-80
BET & FEA 2 3 8| 14| 8 3 2
T feu U sffemel @ = |roft 15.4 w90 )
|ROT 15.4
Elisica B o neg-fog fx | =% | f]x -7
e
f, X,
10-20 2 15 30 30 60
20-30 3 25 75 20 60
30-40 8 35 280 10 80
40-50 14 45 630 0 0
50-60 8 55 440 10 80
60-70 3 65 195 20 60
70-80 2 75 150 30 60
40 1800 400

7 7 7
N = > f =40, fix, =1800, D f|x, - x| =400
i=1 i=1 i=1

1800
X, =——=

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

mer o Ay wer fauem Ja & it oy fafy e ws fawem fafa (Step-
deviationmethod)WW”T hich ¥ o hicH W@WW%IWW%
7o fafer o g9 sfierel o wed o1 ek facehel U fohdl Heror w1 shfead Hred o 2l
a9 el (= fafe=r ol o qen-fagen) %1 59 wfcyd Area @ foaeer 96 w1 21 98
foreem wen @1 W qa {95 (origin) T I ¥ Gfaeenfad ¥ sfcdd /e T & S
& B ®, S T emepfa 15.3 | st T 2

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

[ ) ’ L[] L[] L[] [ ) L[] ° L[] L[] ’ ,\%

& <—

¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ —
—>0 10 20 30 40 50 60 70 80 90 100 110 120
& UEH
hHicad HIed
3TTeRfd 15.3

gfe gt fa=ami | =g 9 UEEE (common factor) 2 @ T = @«

FT o oL 3% 39 9d oEEE | 9 <d 213 A faeert w1 ue faeuem wed

W faee oH 1 gima g@ Ya W YaE 1 qiEdd el €, S o et 15.4
EEIRICIRS

chmmmy 0 S 43 20 123 45 6€

o> 00 50 4030 20 <10 0 10 20 30 40 50 g ™ e

° ° [ ] ° ° ° ° [ ] ° ° [ ]
N

< & & & & & & & & & & & & :,
0 10 20 30 40 50 60 70 80 90 100 110 120
Hicad HIed

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

WA B S 1A AR T T di:x’;a%ﬁw%,aﬁ ‘a’ Fieqd WA T F h

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

|Rutt 15.5
. B i . x. —45
Yredlich . e d, == d. | |x—x| | f]lx—X
P iy (=28 | g |
fi xi
10-20 2 15 -3 -6 30 60
20-30 3 25 -2 -6 20 60
30-40 8 35 N — 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
X fi d;
Tgfe ¥=a+= xh = 45+ —x10=45
N
1 ¢ 400
M.D. = — X —x|=—— =10
. @ = A -F= 7

e fomuit |wR fomem fafu &1 Swim x 9@ w0 % fon fFn s 21 9w whEn
35 B 2

(i) TTfeerent & wTder wren faerer fRu T efiwel o ferg mifeaent | we o= 9
FE H1 gEa a6 B 7 S R BER wie % g wed fae 9 w0 % faw #
off| oy faeiv 3Tt shael foree o oF 999 W% o T W AT oF | Bidl 2
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31T Had IRARAT o2 o foIT HIfeareht A1 i i HishaT 1 TR H3| kel
i Teel SARE % | HaEd Hid &1 99 Fad SRRdl S i WA d i o
foau veet 39 =l w1 fuif w@ € few Afre foa e © (39 o &) ArfEeT
Tt FEd ) IR a9 frefafed g9 o

st =1+ 2

N

~_c

X h

aﬁﬁwaﬁ%aﬁ%ﬁmﬁﬁﬁa@w;%wmw@m@ﬁﬁwﬁ

TGRS T AR N, Wifezrent vt st f7=1 i [, mifearent i &t aRararf, mfeen
a1l ¥ Wt Tl aTel ot i HeElt SRERal C SR Hifement o ol forar 4 @1 Hifeen

A T oF TTEIG sk o o HeA-Tagal x o1 Hifexent § forsieri o1 fdey o steriq

|x; — M| W = 2

qd

1 n
MD. (M= 3 f; [ —M|

70 gfswan = fFefafad Seen 9 e fFe T 2
saretor 7 frefafeq siwst & fou it & e qrea famem @ sifs)

ot 0-10 | 10-20 | 20-30 | 30-40 | 40-50| 50-60
RS 6 7 15 16 4 2
7ol feu U stfersl | = wroft 15.6 oMW R:
WHUT 15.6
Ell AR Herll SR | weA-fag | |x; —Med| | f|x; —Med,
fi (c.f) X,
0-10 6 6 5 23 138
10-20 7 13 15 13 91
20-30 15 28 25 3 45
30-40 16 44 35 7 112
40-50 4 48 45 17 68
50-60 2 50 55 27 54
50 508

2018-19

379




380 T

& N = 50, gEfeTT g o 71258 g 20-30 = | B THAY 20-30 HfeHRT o B
g9 S © T
N

S_c
ﬁw:zﬂf X I

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

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

37q:, WfeTeRT o |TUeT AT foger

1

6
MD.M) =— D filx - M= 5><508 = 10.16 2
i=1

Z |~

[ wommaett 15.1]

YT 1 9 2 ¥ fSu U eAiwmel & fau mea o |mer wred faues A s
1. 4,7,8,9,10,12,13,17

2. 38,70,48,40,42,55,63,46, 54, 44
e 3 9 4 o 3fihel o foAw Aifedent o |oer WeA fa=e A st

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 3Nhsl o AU AIeT o @iel WA fo=er A wife)

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

f, 4 24 28 16 8
YT 7 9 8 o 3iiehgl oh foIu Hifedent o |aer WieA fa=el A ifer)
7. x5 7 9 10 12 15

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

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

9. | 3T gfafeA
2 ) 0-100{100-200/200-300[300-400]400-500 500-600|600-700| 700-800
i 4 8 9 10 7 5 4 3
w1 F&A
10. [s=rE
(cm ) 95-105 | 105-115 |115-125 | 125-135 | 135-145 | 145-155
il 9 13 26 30 12 10
stz
11. fr=fafaa sfeel o fau mfeae & G @ foge I S
Eeh 0-10 10-20 20-30 | 30-40 | 40-50 | 50-60
NSRRIk
. 6 8 14 16 4 2
q&1
12. = ST U 100 =AfRat i 3 o deq 1 HIieAR] 3 oh q9e 7 fa=e
I UM hifeIT:
a7 (a8 ®)| 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
[Feha Yok ot st 91 Wi § | 0.5 ¥ R 9 STHh! =9 9 H 0.5 Wig 9 U
MY SAihgl ! Tdd TRARAT 7 H axfery]

15.4.3Wﬁaﬁ?ﬁqﬁﬁmf@imimtions of mean deviation) 5gd 3fueh fa=ro
71 forera Aol syEenstt | Wit Shia yafa i SueEd " A gt 1 o7 39 9
¥ wiftrsht o Qe w1 foaed R g0 we favearg € fman s gk 2

e | faaerl &1 A (0 fag & Bigd) Tt 9 fagei o a9 9 sifus
21 21 THfAT HieA o |ier wiey foa=e sifies e et €1 31d: e g | "ed
forerer SredITSTeh URomd < Hehdl €1 W1 € wieA T i faser! o e 91 W
1 foran S 21 gEfae g8 3R ssmivrde Tomiet o e el B 81 SHeRT A
2 fr e IV 1 3" WY H SAEvIhdl © WM foa=er WehivH i UE &
T 919 B
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15.5 UEIUT 31X AR faeem (Variance and Standard Deviation)

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

If% % A A B A TAF (x, —X) I & SO zHhT ef § R R yaR

1 forer 1 § i 0 A Yaw ¥ AR @ oW A )00 g d
7% 3T el € R WA x L x, x,0x , WA ¥ O FIRE § qo YO 1 W xR

127722 7730

ey fereror o1 § | 3Heh faadia afg =g 4 =<1 © il Y&l o1 }ieq X o |ie oo

Ak %) T ¥ e TEA ¥ fm oam (% —X)” @t Gei w1 wem x % Qe
i=1

YT =1 foreor &) W &1 U HdlusEE ot § 2
ST 5ok foIT ©: WeTunl 5, 15, 25, 35, 45, 551 Ueh TH=9a A o &1 7 Werl ot |
30 B 3@ Y= W x 9 famer & ot 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
T T T=II B o § for@ek 31 ver fefafea €
15,16,17, 18, 19,20, 21,22, 23,24, 25, 26,27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,
38,39,40,41,42,43,44, 45.
T YO 1 WA y =30 Bl
Tl T Ade B & WeA 30 @
=S B o Ul o fasreri o ot &1 A frefafea 2
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31
D =) = (15-30) +(16-30)>+ (17-30)* + ..+ (44-30)2+(45-30)?
i=1

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

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

Atz 2 (X —X)” & weA < wriw YA A @ A on e o fere 9fa i

o 31 JeToT oF =9 B I, 6 Y&UN aTc] WH=ad AT 3TU&T HIeA o @ue A
TR0 & it Tead AH 6 YT i HieA x ok @ faewe (foreei 1 aier -25
¥ 25 ®) W=ad B w1 aden (famemi &1 9Rew <15 9 15 ) @i 21 98 == fau
g fesl @ o T R

eI A, o fore g9 emepfa 15.5 U €

< . — e N N S
N 0 5 10 15 20 25 30 35 40 45 50 55 60 -
1)

TR 15.5

=g B, & fau smefd 15.6 &9 T §
< >

0510152025?\1(,)354045505560
areq

JTTRTA 15.6
3d: B9 HE Hohd © Toh W1eA W el o o o1 AN YU 1 SUFS WG el

I < 2
T FHITE F AT F for 7 forererdt 6 o o wer o s e QL (4= %)°
Wl w=E A, % o e u g,
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1
e =éx 1750 =291.6 % 3R Hq==d B,év‘f?‘lﬁﬂ%’axMSO:SO%l

g 3iTa il © Toh A=A AW T = foeror w=ea B w1 arden aifees € S g
gl o erdferd oo 9 senfafas frewor 9 9 @ 2l

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

teriq A1es o faereri oh ol ol WIS WERT (variance) edrdl 8 3R o2 (Fqmmn &1
ot 9gl Wl §) @ g9 2l
3z n WO x, X,..., x T FEOT

1 n
62 :; Z(Xi —f)z %]
i=1

15.5.1 @rer fa=rerT (Standard Deviation) FEO1 &1 AT H 89 910 2 for oafermma
TeUN x T x I TS WERUT 1 SRR © U €, i O § (x—x ) % o
TAEY €, TE RO GEROT o eFTcHeh avel i YeTull <kl Wied o WIUel YeRIv e
Feiiferd |19 o &9 § Fe a1 S € iR U A forere wed &1 6 faee &
TH=A: 6, GR1 USfed foran Sian € qen frefafad R o feon s 2

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

3TMEY, STafichd 3hel 1 FEOT J HHE oo A1 & & oy F8 S
& B
saretor 8 frefafed efiewst o fou yewo qen qre fomem A@ sifs:
6,8, 10, 12, 14, 16, 18, 20,22, 24

o fRu U sl i frfdied g 9 Gl 157 # for@ "end €1 W & 0"
forae fafyr g0 14 &1 Ficad W15 St TG {1 T &1 YU 1 G@ n= 103
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|Rut 15.7
. g o514 e 9§ faaem e 3)
: ) (%) f
4 9 81
8 -3 -7 49
10 2 -5 25
12 -1 -3 9
14 0 1
16 1 1
18 2 3 9
20 3 5 25
2 4 7 49
24 5 9 81
5 330
zEferg, mwi:m%qamzu%xh
C 14+ x2=15
10
1 10 s . 1
r W(;z:—zll(x,-—x) = 15%330= 33

;. HAHS fo=ed o = /33 =5.74

15.5.2 T 3T@dd AR&ARAT & &l Ak fa=reid (Standard deviation of a
discrete frequency distribution) W & & 71 319qq deq fr=fafed 2

X: X Xy o Xyaee., X,

fo he S i,

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

afrsu fr=fafea SeE |

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

1

Ll 3 s 9of s| 4| 3| 1
&1 3ffhel i WRUN o ®9 | foed W By frefafaa groft 15.8 9 et ©:

| 15.8

x; i fx, | x-x| (x,=%)7| f.(x,—%)°
4 3 12 -10 100 300
8 5 40 -6 36 180
1 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, /% =420, f(x—%) =1374
i=1

i=1

7

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

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

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

o= \/% iﬁ(xi_ x)?

i=1

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

i=1

Trer Terere™ o foT of g gaed 9 © T

JEOT (0'2)

1 & y. 1 & N\, B
(G X)) = (x"+ X7 -2x x;
N Zlfl(l -/ lef,(, )

L =l i=l i=1

=§ ifixiz+ EZifi_ ZEixifl}
i=1 i=1

L i=l

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

i=1

]

Z |-
b
=
=
+
><

|

[

2018-19



388 T

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

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

Gl 3040 40-50 50-60 60-70 70-80 80-90 90-100
AR 3 7 12 15 3
7e1 U U siwel ¥ ffafad arof 15,9 s90 )
|Roit 15.9
ELl aReral | meE-fag | fx, | (-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
3T mwm:% i}ﬁxi=%= 62

1 _
T (62) = EZﬂ(xi—x)

1
= —x10050 =201
50

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

x, | 3 8| 13| 18] 23
£l 7 |10 1510 6
Tl B0 Sishel o ffafaa aneft 15.10 <9 €:
ARt 15.10
x| fo| fx | X7 fx?
30 7] 21| 9| 63
8| 10 8 | 64| 640
13| 15| 195 | 169 | 2535
18 | 10 | 180 | 324 | 3240
23| 6| 138 | 529 | 3174
48 | 614 9652

A gA (3) 5™

o=y

INY 2 =(3 f )

L 4—18 J48x9652 — (614)°

_ L /463296 — 376996
48

1
= —Xx293.77 =
3 6.12

54T, A fome 6 = 6.12

15.5.4. UG¥UT & ek fqe=reT 710 @3+ o fo7q & 1T (Shortcut method to find
variance and standard deviation) FH-FH TH GRARAT &7 o YT x, A
fafi=r ot 3 weame 1 % W 9gd 9 B € A1 e qe FE A0 FA Bied @
ST € T Sk HE o §1 U aRear sied, e - sfave T wf, o o 1)
famer fafy g0 58 wfkan 1 T sH@ ST g )
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m@ﬂﬁqﬁﬁqﬁmwwéaﬁ?wmﬁﬂﬁﬁ%w@amw%

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

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

(1) @ x & (2) ¥ W& W &5 W< 8l ¢

S f(A+hy)
X = =l
N
1 1 n 1 n n
- (Saae S Je HAS g0
fivi -
=A.E+h—; (W 25 =N
N N
3d xX=A+hy

LS Aty —A-hyY
N &

1 & —
= EZ]‘,- w3 =)
i=1

n

n’ _
=N 2 0 =3 =2 =y F TR
i=1

37eIiq cl=ho

X

B o= hO'y
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(3) 3R (4), ¥ B9 9 Bia € R

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

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

AR 3 7 12 15 8 3 2

o AM o Siedd HITTA = 65 81 T8 h=10
feu T stferel o fFrafafaa groft 15.11 9 et 2|

| 15.11
. . Xl _65
El ELGIEG -y | y= T y? 1y, fy?
7,
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
v D 15
Tgfae x = A + X h =65 - — 10 = 62
50 50
2
2 _ h 2
T 07 = 2 {NZf,-y,- (Zflyl ) }
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(10

(50)°

)

2

[50x105—(—15)2}

1
= —[5250 - 225]=201
25

SRAAF fa=ed o = 201 = 14.18

| wrgererett 15.2 |

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

1.

2
3
4

7.

6,7,10,12,13,4,8,12
. WU n WIhd GEATT
. T % goE 10 T
x, [ 6 J10 4] 18] 24 28 [30
2] 4 71 12 8| 4 | 3
x| 92 93| 97 [ 98] 102 ] 104 [109
| 3 2 3] 2 6 3] 3
oy fafy gr/1 wed 9 wee fa=ed 9 Sy
x| 60|61 62| 63| 64| 65| 66| 67| 68
A 1] 12129 25| 12| 10 41 5
Uy 7 9 8 H fSU U IRARAT seA o foU Hiem 9 gEor I i)
=] 0-30| 30-60|60-90 | 90-120 | 120-150| 150-180 | 180-210
AR 2 3 10 3 5 2
ot 0-10 1020 | 20-30 | 3040 | 40-50
RS 5 8 15 16 6
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9. o fafy g/ wreA, YO 9 AES fo=er 9 St

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

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

Il oF Al H1 AFE fa9e 9 AeA A A1d Sifad)

[ Fehd Bt SMehel ! Tad a1 ol a7 sl 32.5-36.5,36.5-40.5,40.5-44.5,44.5 - 48.5,
48.5-52.5 3R oY omi @ |

15.6 ST st st fagargor (Analysis of Frequency Distributions)
TH 1A & Y SN | €T WehIviA 1 e Wil o WX A Ug B HIeA o Wk
faae &1 et 3ot eIt @ 9o sifee KU e e §) 5 =W 1 fafa= gt e
Sl T o1 Al € 1 Shelel WehIUA hi |Gl i T €1 YT & et © 3t Tk
T |9 FT AT B T S TRE W T Bl HE Y LA, oo ST A9
fererur TuTteR ( coefficient of variation) F&d ® 3R C.V. g1 <@iid &

fereror Tponter 1 Frefefaa yhR o aftwfia 3 2

C.V.=Zx100, 20
X
Tl 0 3R X HHI: (Sl o WA faee qen 7 2l
T JEensti ¥ fa=ru &1 o o fau 39 y&s J@an &1 foa=rer s [ S
1 T | 9 =g fereror quites Aol et i st faer o1 faewE aeft gEen wed

21 &H foa=m icH TeAm JEel Eql i&lﬁ ¥ 31ferer 9Td (consistent) Fed 2l
15.6.1 S GHTT AT Tt IRARAT d21 i der T (Comparison of two frequency
distributions with same mean) TR & X, e Gl‘ﬁﬁ Seq % W ql HEe
fomrer € 8 X, T o, W deA & WA IR ANF faer
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O
e C.V. (eal &) = ?Xloo
1
02
AR C.V. (T& &) = )_C—><100
2
fean @ X =X =x (A9 )
g C.V. (Yga §e) = %xlOO o (D)
o = 22
C.V. (380 de) = - X100 e (2)

(1) 3R (2) ® a8 T 2 & < C.V. %I T o, 3R 6, & MR R & T 51 Fehell
2 o7: U e Tehd € b THM WA ol S@eneti § 9 i /e fose (A
TEROT) STelt T i SAferh Feiftd el S 1 e € Bt W faeer (A1 TERon)
el @l i SHA F1 T SAfrd G el Sl 2

3Tee. fAfafeaa 3g@
SETET0T 13 Y HR@HI AN B H Sl s g R 39 9aq T8 iy R
A B
FHHAME T H&A 5000 6000
3fra mfash I 2500% 2500%
ATl o Fed T TR 81 100

R Al | fh9 SR@H A Sual B H sffue foemor 872

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

THAT, HREM AH oAl o ded 61 JH for=ed (6,) =9

T E HR@M B H Sl o " 1 T (6,%) = 100

THAY, @M B H aal o 97 & 9 fa=ied (o) = 10

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

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

C.V. (F&ell &) = )—C_lx 100
1

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

X1

o

. 2
3R C.V. (T &) = = x100
2
SRIGY 70=2% % 10071 X = 10 100=2285
X, 70
31 X, =35 3R X,=22.85

SETETUT 15 HE 11 o Toh WM | SE1 &l Hark 9o 91 o fou fr=fafed e
[E

K51 9R
ey 162.6 9+ 52.36 fa.
TR 127.69 9P 23.1361 f&m.2

1 TH e Thd © T W § = i o § stfues foeror 22
zot foreron &t e o fore e fomror skt T O A )

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

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

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

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

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

g A 9 17 32 33 40 10 9

HHe B 10 20 30 25 43 15 7

2. TERIX SR Y& F9 fu U geat @ saey % fmg & e o sifus fera 22
X| 35] 541 52| 53 56 581 521 50 51 49
Y |108 | 107 | 105 | 105 | 106 | 107 | 104 [ 103 | 104 | 101

3. T HRE@M HI € BH A B, o FHANE 1 KU i oqq o fagermor s
frefafeaa afomm 2

wH A w4 B
AT I AT HHAE T H&A 586 6438
ek Sl 1 HEA 5253% 5253%
ATl o FeAl T TR 100 121
(i) AR BH Y ®M G wH o1 FHHE I 9a ok & § fersk qfr

T 82
(i) R od § foFg wH AWB,H sAfuw foeRor 22
4. IW AT TH G § WA T FIdd Al o Siehe e fRw o €

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

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

i=1 i=1 i=1

daE W uR § foad sifes fa=or €2

fafaer 3qrgvor

SETET0T 16 20 Yerull s TEROT 5 ©1 AfE Fsh UeroT 6l 2§ Ton feapan 7m0 @ df W
TeToT T FEROT 1A hifSTT)

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

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

20
e D (=% =100 (D
i=1
afE g &0 Y 2 | on fen Sy, @ oford gam oy €
1
T y,_=2x,3:r?ﬁ'chi=5yi
1 20 1 20 20
==Yy, =— 2—S'x
EIiglY Yy nlzlyl 20; i = Z:I:
n 1_
37eIiq y=2x or x=5y

x 3R x % AF (1) ¥ Fiqeenfod 5 | &5 ww g 2

20 1 1 2 20 .,
Z[Eyi—aij =100 sty 3 (v, —¥)> =400
i=1

i=1

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

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

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

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

1<,
W E TR =824 = ;Z(xi —x)°
i=1

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

a1 41.20=11.56 +5.76 + 2.56 + x*> + y* -8.8 x 13 + 38.72
gafeTT ¥ +y* =97 )
wifer (1) 9, 89 9 gren @

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

2xy =72 . (4

Q) H ¥ (4), *H I,
X2+y? — 2xy=97-72 A (x —yP2 =25
Ell xX—-y=+45 .. (5)
(1) 3R (5) 9, B9 9 Ba @
x=9,y=4S9 x-y=5
Ell x=4, y=9 4 x—-y=-5
3Td: 99 T YT 4 q1 9 T

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

y,=x+a .. (1)
M AT T Yeron %1 AT y ® A

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

1 _ 1 & -
ot =~ 200 =) = ;Z<x,»+a— X—a)* (1) 3R )% 3@ ¥)
i=1 i=1

13 _
= _Z(xi_x)zz 0'2
iy !

3Td: T YeTull T IO T T S oI TeTui kT e

A ST fo Jeott =k fonelt we o gk Jeror § R U GE Sied
AT T W YE STUREtid @l

SETETOT 19 T faeneff 3 100 Yeqori o1 weg 40 31 wres foreer 5.1 7 foran, Safw
I Al W YT 40 o TIE W 50 o T o WEl "ied SR qHe e e 2?

7o fen ®, Jeol =Y e (n) = 100
Terd WE (¥ ) = 40,

Teld "Hes fa=ae™ (o) =5.1
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400 T

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

=\/M _ (gg'ﬂ'j:n%;;[)Z

n
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161701 ,
= ~(39.9)
100

= |/1617.01-1592.01 =425 =5

e 15 ¥ fafaer gonaeit

. 313 YT T WiEA qel JERUT HA: 9 3N 9.25 Bl A T @ ®: Yaru 6, 7, 10,
12, 12 &R 13 €, @ 99 T Y107 @ wifew
. WTd UL h1 WIS U1 WERT hEWT: 8 Tl 16 €1 4% 3 | uiw 9 2, 4, 10,
12, 14 @ 919 < YeI01 1@ wifer)
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