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or X= 7340 _ 122.23
60

(iii) Calculation of —,

N +D,7 )+ N, (=22 +D2%) + N,(-3* +D2%)
2 N, +N, +N;

Dlz‘)Z‘_”)Zu'3 or 112 -116 =—4
D, =X, - Xn or 122.33-116=6.33
D,=X,-X,; or 114-116=2

g1 H A e W '

\Fomz T+ (—4)2)+60(7* +(633)%) +90(=2> +2?
50+60+90

. \Fso x 2) + 60(49 + 40.1) + 90(4 + =3%)
200

(50 x 52) +(60 x 89.1) +360 + 90 ~3?
200

200 x 64 = 2600 + 5346 + 360 + 90 —3?
12800 = 8306 + 90 —3?
12800 — 8306 =90 — &

64

4496 =90 — 3°
j 32 = 4496
90
j 3= Jfg—(g)é =+/49.9555 = 7.067 or 7.1
j 3=7.1
faewar
(Skewness)

ﬁfmaﬁaﬁﬁﬁmaﬁﬁﬂmmaﬁﬁm%|mﬁﬂm%ﬁrﬂ?m’fézﬁa€wm
ﬁ%ﬁ&ﬁfﬂqwmmaﬂmﬁwﬁwgmaﬁmr@ﬁ%|3maﬁwﬁa'a'—rw%?ﬁs=§
MMHmm%ﬁWWﬁﬁﬁwaﬁWQMﬁmﬁ%?mﬁm
mm%m%?aﬁhﬁa}ﬁﬁmmﬁ@ﬁuﬁmaﬁmﬁmaﬁwﬁ%?mm
mwa‘m%?aﬁﬁﬁmﬁaﬁ*mwﬁmmmaﬁm%?ﬁ?waﬁwﬁﬁwm
awie W fawwa we o P - ' '
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ﬁmmaﬁ@vﬁw—ﬁwwﬁqﬁ—qﬁmémwm%ﬁmaﬂqﬁmﬁm
(Symmetrical) qen srmfia Q) = F st W € ‘

(1) wwfia famor (Symmetrical Distribution)—wmfia famu & aqud 39 emgfy famw @ 2 fogen amgfaar -
mﬁﬁaamﬁm@@ﬁgmﬁﬂmamgﬂ:marém@ﬁmm%laﬁzmﬁgﬁﬁ

aﬂtm‘ﬁwammw%lwwmﬁmw@%mﬁ@mmawmm@ﬁﬁw
T ® 1 W e ey g W e W wea @

HX=M=2
(ii) (_M'Q1) = (Q3 _M) : v
w%ﬁaﬁm%ﬁmm%aﬁﬁwaﬁaﬁﬁgﬁmma’rﬁmm@aﬁm:#
o | famw i ag favar & fy -
() T WERR WA (X ), WAH (Median) a9 5 (2) T H AR R g 2 ok A A # o
% 9 ° fog @ ¥ ) .
(ii) Q@tﬁawrﬁnm(wwuuqagafm(o,)wwwzﬁm%qﬁaa@mogaﬁwm%w
F | 3l M- Q,=Q M.
7)) mm-mm%mmmﬁmﬁm—aﬁmﬁéﬁﬁﬂmﬁ
w1 sfrem g A iR I feR T T ) G el @ don Bl T aw v @ ereR @ T
T | 3 T st A g g ER € 1 ORI w1 Py fre wewR Twta s wwa @

N\

HX>M>Z ” () X<M<Z
(i) (Q,-M) > (M-Q1) (i) (Q-M)<(M-Q,)
(A) ‘ (B)

mﬁaaﬁﬁi@ﬁ@m%_%mﬁmwﬁﬁaﬁmm%|m@3h§qiahﬁa@aqw
Eﬁamz‘m%|ﬁaﬁuﬁmsﬁﬁmmﬁwmm_m%|®_fﬂwﬁaﬁﬁmmsﬁmm%l
ﬁﬁﬁﬁm%%ﬁ%mmw(i),nw.(M)amam(Z)ﬁa%wﬁfﬁmm%:mﬁaﬁm
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2 Hege § I3uS A wgeEl H R ot T A e (M—Q‘¢03—M)mﬁaﬁ'amﬁﬁmwwﬂ% | em:
Waﬁqéaﬂuﬂmmwm%ﬁmaﬁﬁﬁmﬁﬁf(Symmetw)ﬁmmﬁwqﬁﬁﬁm%l
{ﬂimﬁaﬁwﬁﬁmawﬁaﬁmqﬁ!%(smwness)m%|ﬁmﬁqﬁwiﬂ§q‘f€mﬂwqﬁaﬂw
-3 famn 2 f& fawma awmﬁﬁ%WﬁwW%ﬁﬁwmqﬁaﬁaﬁ*wm
@d SR w ey Afuw T I ¥ 1 “Skewness of Asymmetry is the attribute of a frequency distribution that
extends further 6n one side of the class with the highest frequency than on the other.” 384, facie axt HIgHa (Wessel,
Willeett and Simone) ® 3R, * forwwar gufufa & s 8 | fawwa & F¢ +ff 79 9% Faom ¢ 5w fam
F qEr § T v fawo & 9w toma frg wer § f= ® 1" Skewness is lack of Symmetry. Any measure
of skewness indicates the difference between the manner in which items are distributed in a particular distribution
compared with a normal distribution.”

fyaTar & UET (Types of Skewness)-fawma fr1 & yR &t @t ? 1

(i) weTens fawwan (Positive Skewness)-for@ fama faaem %1 <& o sfue forga & IO IRl S et fawma
vAEE (+) o |mﬁmmwmmmwwm%ama@$mmmmm% | 1@ famw
ﬁqﬁua@%aﬁxummW(QB—M),Waﬁtuma@dﬁ%m(M—Q,)aﬁﬁa(B)mﬁwﬁ
feaf %t zvi @1 R ‘

(ii) o fawmal (Negative Skewness)-fog fawm famm a6 i aE BR ofus faega B SEH RO -
e et | 4 R § GERR Wer F1 WA W 9 qen Tge A w99 e § 1 W ol
qﬁaa@ﬁﬁmw(Qs—M)aﬁaaﬁn%,mmﬂaﬁtumag%%w(M-Q)éﬁa(B)Wﬁmaﬁ
feafa =t <l @ 2

fawwar =t wq
(Measures of Skewness)
Wmﬁﬁmﬁmﬁmmﬁfwmﬁ‘mmm%’:
1. e faada #t fafy (Kari Pearson's Method)
2. «=3d &t fafu (Bowley's Methed)
3. et wt fafa (Kelley's Method)

1.mmﬁm—mﬁmﬂmmmwﬁfﬂﬁmﬂ‘umm (First Measure of
Skewness)%ﬂa»'ararm%lwﬁfaﬁ'maﬁ%wm‘rﬁﬁﬂwmmmw%|3ﬁﬁﬁﬁ%ﬁme}vﬂ
@ oA § o= @ € oo wt aRerE ¥ 1 7e I foaa sifuw @ fawma off sat @ sife 2l 1 el et
wEva Y faww au frwT o W W @ fe Prefefad @@ @ Seora fn

(i) Skewness (SK)=¥X —-Z _
(i) Coefficient of Skewness (J) = X_Zorg
j ,
arR frdt faam ¥ sge® (2) %1 W W@ 6 R W g € A q@ fawwa qa faww e S 9| s
# fau f o w1 wEm fea W ¥ ' .
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) SK=3(X-M)

(X -M)

(i) J=

e sl & g fawman A w9 fafl @ we fea W wwar @ -
IQIZT-3
Calculate the coefficient of skewness by Karl Pearson's method from the following data :
AgeinYears:10 12 12 12 14 20 25 27 28 30
fawma s fem @ fau o gosm e (X), &% (2) T ¥ fHEem (—) B 9w D

Calculation of X, Z and —

Agein Years dA/20 d?A
(X)
10 -10 100
12 . - 8 64
12 - 8 64
12 - 8 64
14 - 6 36
20 0 0
25 5 25
o7 7 49
28 8 64
30 10 100
N=10 ZdA =-10 Td*A =566
X = A+ Z0A
N
= 20+ —10
10

1]

20 - 1 = 19 years.

Standard Deviation (—)
Z = Most popular value.

é@ﬁ@m%%siwﬁ’1zﬁmmﬁw%m:%mmm%lawa:z=12Years

2 2 _ 2
- e

N N 10



=+556 =7456 or 7.5
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X-Z 19-12
Coefficient of Skewness (J) = = =5
1 0933
7.5
J =+0.93
IGIEA0T-4
Find the coefficient of Skewness N
Size : 5 10 15 20 25 30 35 40
Frequency : 10 15 30 8 5 10 4
IS
Cacluation in Coefficient of Skewness

Size f. dA/A=20 fdA ' fd2A
5 10 -15 -150 2250
10 15 -10 -150 1500
15 30 - 5 -150 750
20 8 0 0 0
25 5 5 25 125
35 6 15 90 1350
40 4 20 80 1600

N=88 TdA = TdA =155 Tdd*A = 8575
_ . TidA 155 |
(i)X=A+ =20+———=20-17.6=18.24
88
(i) Z :

T A we dfE 15 oo weR ofuw ® | e Z=15.

(iii) Standard Deviation :

i = zfd*A ( ZfdA ’ _ [8575 [-155 2
N N 88 88

= J97.44-(1.76) =/97.44 - 310 = V9434

=9.71
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Coeffcient of Skewness (J) :
e X-Z _1824-15 _324 0o,
j 9.71 9.71
J=+0.33
STTRI0T-5
Calculate Karl Peasrson's Coefficient of Skewness from the following distribution :
Age in years : 0-10 10-20 20-30 30-40 40-50 50-60 60-70
No. of persons : 15 24 10 6
BA
(i) Calculation of Mode (2)
Age No. of
Class persons
£(i) ii fii iv v vi
0-10 10 25 49
10-20 15 39 64
20~ 30 24 49
30-40 25 35 59
40-50 10 | 20 45 26
50-60 10 16
60-70 6
Analytical Table
Column No. Class having maximum frequency
0-10 10-20 20-30 30-40 40-50 50 - 60 60-70
i 1
ii 1
i 1
iv 1 1
\ 1 | 1
Vi 1 1
Total 1 3 4 1
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foretaor Wl @ TR € R 20 - 30 @ wge @ ¥

%a@maﬁzo—30ﬁaﬁﬁ@¢maﬁaﬁso—4oaﬁmqﬁém%m:a§ammmﬁ
3 o dwferw g & ITEM fem WA S FRE TR R

. Z = 1l + X |
f, +1,
Tef
1, = wge® o % f d o= 20
f, = wga® @ % 9] 9 9 R oAgld =25
f, = dge® o ® [ g 9w A =15
i = ugod @ % W@ an H Al =15
TH I WA W
Z = 20+ 25 x10
15x25
= 20+§x 10
40
= 20+6.25
= 26.25Years.
Calculation of Arithmetic Mean and Standard Deviation.

Age f. M.V. dA/A d'Ali=10 fd'A f.d®2A
Class '
0-10 10 5 -30 -3 -30 90
10-20 15 15 -20 -2 -30 60
20-30 24 25 -10 -1 -24 24
30-40 25 35 0 +0 0 0
40-50 10 45 10 1 10 10
50-60 10 55 20 2 20 40
60-70 6 65 30 3 18 54

*N=100 -36 . 278
1
< - ALTdA
N
= 35+i6x10
100
=35 - 3.6

]

31.4 Years.
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Standard Deviation :

i \/Zfd'zA _(Zfd‘ )2
N (N
‘ | 2
o 2229
100 100
=10xv2.78-0.13 =10 x /265

=10x1.6278 =16.278 or 16.3

Coefficient of skewness :

j:x—z 31.4-26.25 515_0.32
i 16.3 16.3
j=+0.32 :
2ma&}ﬁﬁrmoQoanmé#ﬁwmammmmmﬁ%ﬁmnwamgmqama@%
F1 I F@ €U Fre g3 o wfaea e ?
Skewness = Q +Q,=2M

Q,+Q, -2M
Q, -Q, ' ,
I & fafu = faumar w1 5@ W9 (Second measure of Skeiwness) ot @1 SITaT 2 1 TQ Quartile measure

of skewness *f %e1 w1 € | 7@ fafy ¥ U Skewness Y GET § SKQ @ fawman U W JQ @ gwif S €
e SERTol @ sEt o fafu Y TR fe ot gwar @

Coefficient of Skewness=

6
%ﬁﬁﬁwwﬁwﬁ@w&aﬁmvﬁ@mﬁﬁmﬁmmﬁmmmﬁu
el ! 2 3 4 5 6 7 8 9 10 112
Tash @@ 15 16 21 10 17 8 4 2 1 2 2 2
A
wer q9T AqYdl @l UET
el Has qe& (f) c.f.
1 15 15
2 16 31
3 21 52
4 10 62
5 17 79
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ecall s we (f) ct.
6 8 ' 87
7 4 91
8 2 93
9 1 94
0 2 96
11 2 98
12 _ 2 100
wom 9ged® (Q,):
‘ N+1
Qi = Value of
100 +1 .
= Value of th unit.
, — Value of 25.25 th unit 5t c.f. 31 § wifiier 8 1 3/@: Q;=2,
AegHl (M) :
N+1 )
M = Value of th unit.
100 +1 o
= Value of th unit.
- Value of 50.5 th unit 1 c.f. 52§ Wt 2 s@: M=3.
g =gd® (Q,): :
3(N+1 .
Q, = Valueof N+ D unit,
3(100 + 1) :
= Value of -L—4——)th unit.
: ~ Value of 75.75 th unit. 5t ¢£. 79 wifir 1 #/: Q=5
fawmar (SKQ) : :
SKQ = Q,+Qt=2M
= 5+2-2x3
= 7-6
=1 gee
fawwa Ui (JQ) -
JQ= Q,+Q,-2M
Qs ‘Ql
_5+2-@x3) _1_ 44
5-2 3

.. JQ=+40.33.
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IEIT-7

Calculate the Bowley's coefficient of skewness of the follcwing data :
Class : 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
f: 6 - 12 22 48 56 32 18 6
T .

Calculation of Coefficient of Skewnéss.

Class f. c.f.
0-10 6 6

10-20 12 18
20-30 22 40
30-40 8 88
40-50 56 144
5060 32 176
60-70 18 194
70-80 6 200
oW wgdE (Q,)

Size of Q, = %lth unit

200
=T th unit of 50 th unit 5t c.f. 88 % wifiret & 1 am: 30 - 40 & wom wgedw of §

Q =1, +22(q,~0)
=304 40-30
48

(50 - 40)

=30+9, 10
48

=30+mx10
48

=30+ 1_0_0 =30+2.08 =32.08
48
TEH (M)
. N .
Sizeof m = Eth unit

=200 unit
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~ 100 th unit Y cf. 144 ¥ wfTel ¥ | 37/@: 40 - S0 & HeEw W R |

, -1
M =1,+1-—f—‘(m—0)

_ 40_'_50—40

(100 — 88)

= 40+Ex12
56

=40 +2.14 = 42.14

g?ﬁ-q T"ﬁ?ja; (Qa) .
. 3N .
Size of q, =—Z-th unit

= 3x299th unit -

4
= 150th unit St c.f. 176 ¥ wifirer € 1 @1@: 50-60 & qeid wgels =i 2 |

1, ~-1
Q=1+ ‘f (q; —¢)
60-50-
|
|

=50+ (150 — 144)

=50+Ex6
32

=50+—6—9
32

=50+ 1.875=51.8750or 51.88
Coefficient of Skewness :

' JQ = Q, +Q, -2M _51.88+32.08-2x42.14

Q, -Q, 51.88-32.08
_83.96-84.28 032 .
19.80 19.80

- JQ=-0.016 or -0.02
(3) et = Tafir-welt & TWF (Deciles) 21 WA (Percentiles) & W & fqwHal aen Su& TUlis T 7O

w1 e o wa ?
1. TUEE B YR W
Skewness = D2—D°;D'

Dy +D, -2(D,)
D, -D,

Coefficient of Skewness =
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2. Y% % YR W ;-

Skewness = P, + P, - 2P

P90+P10_2'P50
P90—PIO
W 0w 3w R F agg &9 O § 1 ok W @i R # AR @ sea fem s

Coefficient of Skewness =

mmﬁﬁxﬁﬁmf‘aﬁxw#ﬁ?ﬁﬁmﬁa}Bﬁwmﬁuﬁaaﬁﬁﬁxmﬁmmaﬁq|

rufertor ud foqwmar & 93
((Distinction Between Dispersion and Skewness)
srafRTe wd faw § qem: Frefafaa s E-
(1) srafem foeft goft # fret wea ¥ 3o foafe el @ faews =) w9 & @ fona gowaen @

Tt e wufhd B ) e A ¥ 1 afk B S srouf € @ soE e a2 0 svgt Ry
YAHF § HUEl HUHE | , .

(2) a9 & errla fomwr & fafi=r o = amfes feaft W faem fen s € @ fomar 2 ol S99
Tt T foem fee s & 1 .

(3) o famem =t slivm o & s € ate Raonn fovem = Ran @ o w@Rd 3@ @

(4) sfeton Wi | g o fawe &1 e g € om: 98 mE W @ ey @ I 3° Average of the
secondorderﬁn‘ﬂm%%ﬁmmﬁaﬁmﬁmmﬁﬁﬁm‘ﬁmwwaﬁs‘mﬂﬁ
Bl | fawwar & @t W9 Average of the first order W aHIRE § |

(5) sfetor & =y HY wfatfua sma &1 @ Sor & w@he frvmw 9 fao @ ame W T el F
Tl I |

(6) 3T & = o R ffta srafeor vl (Moments of Dispersion) W s & W fawsar & g
¥om iR gt we W s ¥

mﬁwmﬁwmﬁmawﬁrwﬂmémwwém%:mzmﬁma&ﬁfw

FeEE % o S5 wgfn # ardl, sufet qen fawma @ Y weER sTavew w2

ey W
(Model Questions)
1. fowma #1 o we w o o fafi=m wol @ g

2. From the following data find out Kari Person's coefficient of skewness :

. Measurements : 10 - 11 12 13 14 15

Frequency : 2 4 10 . 8 5 1



10.

o wHa @ fowma ToiE W@ W

X: 10 14 13 12 10 15 13 18
frfatan famu = fawmm TonE Fee -

Marks (Upto): , 10 20 30 40 50 60 70
No. of students : 7 16 28 63 74 80 83

ﬁwaﬁﬁ.ﬁaqﬁmmwwn@ﬁmﬁammﬁ:

guit A: T W& =150, X=72) =7

goft B: 78 Wen =250, X =73j =6.4
i famw @1 Svd ® fafy @ fawwa nE w@ A
Mid values : 10 20 30 40 50 60 70 80
Frequency: 15 35 50 70 120 130 160 200
Calculate the Skewness and its coefficient :
Marks (more than): 0 10 20 30 40 50 60
No. of students : 100 95 80 60 40 30 15
Calculate quartile measures of skewness and its coefficient from the followihg—
Marks (Iess’than) : 10 20 30 40 50
No. of students : 5 12 32 44 50
frg < wEl § QB wifuw wnfm @2
@M | Mean = 22 Median = 24 S.D.=10

(il Mean=25 Median =25 S.D.=12

13

10

213

In a distribution the difference between two quartiles is 20 and their sum is 50 and its median is 21.

Find the coefficient of skewness.
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qre-21

gftara

(Moment)
= B,

wftema @t (Mechanics) #1 T yefer o & | T AT Y O Al vgfa @ watua fedt vt
F TF AN Y | wiferent § ot oftam ) SEt ot § wieR fear T A Y v w i 3 ge foa
%‘“wﬁmwﬁﬁﬁm‘m—mémmwﬁwﬁﬁﬁm@w%ﬁqm}ﬁaa-ﬁ‘%ww,fgah,Fﬁﬁw,
=gy onfg uraf (Powers) 1 HI<R W &1 & | "The arithmetic mean of the various powers of these deviations in
any distribution are called the moments of the distributuion." 5§ YR T 2 f5 fodt it wriemen § sus e @

ﬁf&n&ﬁaﬁ%aw,%ﬁa,a@ﬁaﬁW%mmwﬁwﬁmmm%nwﬁmﬁmavhm%axm
(’u)@wﬁmm%fﬁwmq(mu)msrm%|mmalﬁ§cﬁawm(u)$muf‘a@rm%,ﬁﬁ—

HyHapy, u, !

mmm%lmwﬁmﬁwﬁﬁw,aﬁﬁﬁawﬁ,mﬁm,wwwaﬂﬁm
fadtraetl #1 @ sreaem frar w1 wwar @

THFA & arKifas wa-R @ ¥ frem T R ® #3019 IREE (Central Moments) 3¥ar Hie &
TR0 TRE™ (Moments about the Arithmetic mean) Fe1, 9T 2 | Y[ @ Free T srofw qRem w5 Moments
about zero origin F&1 ST © | ‘

qftaral it Torr
(Calculation of Moments)
yftard T frefafan A @ 9wt @
() v O&fF (Direct Method)
(i)  =g-{f7 (Short-cut Method), e
(i) 9% fa=em Afd (Step Deviation Method) |
() 'mﬁﬁ-wﬁﬁﬁuﬁmﬁaﬁmm%mﬁﬁmmﬁmaﬁw%:
() wENen FHEWN F GO KA fea o €

(i m%mw—q@wmmwﬁﬁaﬁamzx—)—()WMW%u

(i) W fo=ert & wmw: =t (@2), w7 (00), wqed W <d4)arﬁmmammf‘amm% |

‘ (iv) =afem gt + fearfy o foreem-aral & 9 (2d',Zd%, 2d?, 5d* a1 xd")efk @ W for o ¥
O i goft # feafa F foreem-wl 9t 3R Watig mﬁﬁﬁwmﬂmﬂw—ﬁ'mm(zd',zdz,zdf*,zd“)aﬂﬁ
wa ¥ e S #

(v) 3 ¥ frafafan g # wedm @ R w1 w W@ W R 9 @
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=fwma St JrTgfa- sioft
_zd . i
By N PE N
Lo ., 2 2
N * N
Lo L 2
3 N 3 N
zd* xfd*
Ky = *N’ By = N
Frafafen sl 9 yaw 7 @ wRum-mm-whien w w= fem W gwa @
3 0T-1
Calculate first four moments about mean by direct method :
Commodities : A B C D E
~ Price per Kg (Rs.) 11 12 13 14 15
B ¢
Calculation of four central moments.
Commodities Price per kg. (X=X)d/13 @ d dt
in Rs (X)
A 11 -2 4 -8 16
B 12 ‘ -1 1 -1 1
Cc 13 0 0 0 0
D 14 1 1 1 1.
E 15 2 4 8 16
N=5 XX =65 Zd=0 zd* =10 Id* =0 | zd* =34
X=2X_%_y3
N 5
d 0 )
p] = — = e = 0
N 5
- zd* 10
5 = = —= 2
o N 5
- zd* 0
“ = =—= 0
N s
4
pt = zd_34 68
N 5
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IEIEIOT-2

Find out the first moments about mean from the following :
Size : 2 4 6 8 10

Frequency: 5 2 5 4 4

A
Size (X) f. f. (X-X) fd fd? fd? fd*
2 5 0 1 -4 -20 80 - -320 1280
4 2 8 -2 - 4 8 - 16 32
6 5 30 0 0 0 0 0
8 4 32 2 8 16 32 64
10 4 40 4 16 . 64 256 1024
Total Sf=20.1 =ftx =120 0 0 168 - 48 - 2400
%2 _120_ o
N 20
d 0
p_l = —— = O
N 20
- d® _168 .,
N 20
3
= zfd =—_f§—=—2.4
N 20
4
w, = Tfd _ 2400 ~120
N 20

waq oot F wftaa @ e fafy w Fre s gR s fe o @@ R

I3 |

From the data given below caluclate the first four moments about the mean by direct method.
Size : 0-10 10-20 20-30 30-40

Frequency : 1 2 3 4
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T @
Calculation of moments.
Size Midvalue f fx x-X) fd fd? fd? fd
(x) 425 |
0-10 5 1 5 ~20 -20 400 —8000 | 160000
10-20 15 2 30 -10 -20 200 —-2000 | 20000
20 - 30 25 3 75 0 0 0 0 0
30— 40 < a 140 10 40 400 400 | 40000
Total 10 250 -20 0 1000 | -6000 | 220000
X = _f_)f = 2_59 =25
N 10
¥ d 0
p’l = —= = 0
N 10
ofd? 1
", = fd _ 000=100
N 10
xfd® -
u, = fd _ 6000 - 600
N i0
fd*
w, = z _ 220000 — 22000
N 10 |

(ii)y e Af-oREm T T T W A w ST q@ FN A T GHRAA G A it 7
o | 79 Of § gHEEn @ R Qs gE ®) Hem SR A (A) T fa w2 1 ge s wes @ faees
for < 2 1 O wE @ MO FR FHY We @ Wt @ 1 59 Of f ufte o & foe Preafefem we R S
- ' ‘

| v fRd giias (UlE e i wiend WHRR Wed (A) W fern s @

). 3 whd me @ fafae R-ge @ faeed (dA=X-A) 9@ fRd s €

3. fraem @ o, w9 e Sgel A W@ B T AT yda, $dA2, Tda’ T pggt W@ H e S
2} | sl Al W < A faaer-wal # dqEeet W oaqeaed! aEfeE @ T #E Ewel o9
(2dA, =fdA?, SIdAST fdA*)TR X foan @ | ‘ |

4, TUTEN P G W ST o TRE T oSt St R 1 e T8 @R Wre wReml ) wfewa

e @ Freret T TREE (Moments about arbitary origin) &l W ® 1 3% WiE U @ &R (V) R FwAT A€M
2, M-V, v, v, v, ek - ‘
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o ‘ ZdA o fdA
First moment about arbitrary origin : - V= —N— v, = T
o o zd’A Zfd*A
Second moment about arbitrary origin : -V, = N _ ; vV, = T :
- e . _3d’A . SidA
Third Momentabog{t‘arbitrary origing : vV, = N V, = —
W ' v :
‘ Zd‘A Zfd*A
Fourth Moment about arbltrary ongln V= N vV, = N

(s)mﬁm@wmmmm@mmnqmw V,,V, T V,) H arfas
WA R A WA AT, gy, W, F w7 R d

p=V,-V,=0
. 2
py=V, -V, =j*
My =V, =3V, V, +2V,]
o=V, =4V, V, +6V, V, -3V *
1 SeRel g1 e, aﬁsamm&ﬁnﬁﬁagﬂﬁmvﬁwﬁaﬁmuﬁmaﬁwhmm%
IFERT-4

Calculate first four moments about an arbitrary origin and convert them into moments about arithmetic mean

X 0 25 25 40 32 28
X AR5 | @A A d‘A
30 . +5 .25 - 125 @25
25 0 o 0 0
25 0 0 ; 0 | 0
40 +15 225 3375 - 50625
32 + 7 49 ~ . 8343 - 2401
28 + 3 9 27 8
Total N - 53732
v, Z8_30_
N 60
EdzA 308

v, =R 308 o
N 6
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" Compute first four moments about mean by short-cut method taking 10 as assumed mean from the following

Td*’A 3870
V3 = d =—_—= 645
N 6
Td* 53732
V, = d =—— =28955.33
N -6 o
Calculation of ufromV:
Hy Vi-V,
5-5=0
Ly V,-V?
51.33—(5)?
51.33-25
26.33
[TH V,-3V\V,+2V3
645 -3 (5 x 51.33) + 2 (5°)
645 - 3 (256.65) + 2 (125)
645 - 769 95 + 250
895 -769.95
125.05
TH V,—4V, V6V 2V, -3V ¢
8955.33 — 4 ( 5 x645) + 6 (52 x 51.33) - 3 (5%)
8955.33 — 4 (3225) + 6 (5°x 51.33) -3 (59
8955.33 - 12900 + 7699.5 - 1875
8955.33 + 7699.5 — (12900 + 1875)
16654.83 - 14775
. 1879.83
wfrea Aot :
IqTRL0T-5
data: ,
Size : 4 8 12 16

f:

2 2 o1 4

20

1.
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T ,
Size f. | (X=A) fdA fo2A fd°A fd‘A
(X) dA/10
4 2 ~6 -12 £ 72 - 432 2592
8 2 -2 - 4 -8 - 16 32
12 1 + 2 + 2 + 4 + 8 16
16 4 + 6 +24 +144 + 864 5184
20 1 +10 +10 +100 +1000 10000
Total 10 +10 +20 +328 +1425 +17824

Moment about arbitrary origin :

Vi
Vv,
V,

V4

ZfdA 20

=222
N 10

A _328 38

N 10-

3
=fd°A _ 1424 ~142.4
N 10

Tfd*A 17824
N 10

=1782.4

Calculation of p fromV

Ky

Ha

Ha

V-V =2-2=0

= V,-Vp?

= 328 - (2)2

= 328— 4

= 28.8

= V3—3V1 V2+2'V13

= 142.4-3(2x32.8) + 2 (29)
=  142.4-3(65.6) +2(8)

= 142.4-196.8 + 16

= 158.4 -196.8
= -38.4

= V4V, V,+6V2V-3V 4
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— 1782 — 4(2 x 142.4) + 6(2% x 32.8) - 3(2)*
— 1782.4 — 4(284.8) + 6(4 x 32.8) - 3(16)
~1782.4—-1139.2 +787.2 - 48

~1782.4+ 7872 — (11392 + 48)

~2569.6 - 11872

-1382.4

Haq it
w%ﬁﬁagﬁﬁﬁvﬁqﬁﬁmaﬁﬁmﬁfaﬁﬁmmmwﬁmmm%:
I(ELUT-6

Compute the first four moments from the following data by short-cut method :

Class : 0-10 10-20 20-30 30-40 40-50
Frequency : 1 2 10 5 -2
T )
Class M. V. f. dA/25 f.dA fd2A fdA fd*A
0-10 5 1 -20 -20 400 - 8000 160000
10~20 15 2 -10 -20 200 —2000 . 20000
. 20-30 25 10 0 0 0 0 0
30-40 35 5 10 50 500 5000 50000
40-50 45 2 20 40 800 16000 320000
_Total ‘ 20 0] - 50 1900 11000 550000

o fe weafe "em = 25,

Moment about arbitrary origin :

zfdA 50

V=2 =22=25
N 20
2
v, < HEA_1900
N 20
3
v, - X A _11000 _ oo
N 20
4
v, o ZI'A 550000 g,

N 20 ,
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By

s

M

Ha

+.

= Vv, -V, =25-25=0

2
= v,=V,

= 95-(25)%
= 95-625
= 8875

3
TV -3V v +2v,

= 550-3(2.5x95)+2(2.5)°

= 550-3(237.5)2 (15.625)
=  550-712.5+31.25

=. 581.25-7125

= -131.25

v, -4V V, +6v,2 —3v,4

= 27500~ 4(2.5 x550)+6(2.5?x95)-3(2.5)*

= 2750-4(1375) +(1375) + 6 (593.75) — 3 (39.0025)
- 2750-5500+3562.50~117.1875

= 31062.5-5617.1875

= 25445313 . :

ﬁaﬁmﬂﬁ—wﬁammvﬁm—ma%@wﬁﬁ%uﬁamwmmmwﬁm
a‘wﬁﬁs”rmsﬂ.m%lwﬂﬁﬁ@méﬁw%lmﬁmﬁ*mﬁﬁﬂﬁﬁmﬁaﬁm
0kl mmsﬁmmm_m%~zmﬁﬁéwﬁaﬁﬁm‘%mmm1uhﬁm%:

1.
2.

3.

mmwwﬁﬁﬁmw—wﬁﬁm(@mﬁﬁ#m?n
forarerl 1 @t st () ¥ A A (@A) T R W E

?ﬁawﬁgﬁmﬁmﬁ%mwaﬁuﬁm(\ﬁ v'zv'a.'&m v‘[,)afa%&ﬁr&%; :
a1 ° Fe @ W S = arafis W W anaRe i (p;,pz,paﬁm V,) ¥ "R §m
R foan s R " | |

B, =(V',=V)xi=0 '

= (V,=-V, ) xi?
“3 = (V'3—-3V'1 v|1 13 )X i3

Hy =(Vl4‘4v'3 V1"2+6V|2 \11!2_3VI|4)><i4 ,
ﬁmm%mﬁﬁﬁmﬁﬁf%m?mmvmm%:



IIRAOT-7

mﬁﬁﬁﬁmﬁwﬁwﬁﬁmwmaﬁvﬁmﬁﬁmaﬁml

BT ¢
Class f M.V. dA/25 dARs |dAi=10| fdA f.dA | fdA*
0-10 1 5 -20 -2 -2 4 -8 16
10-20 2 15 -10 -1 -2 2 -2 2
20-30 10 25 0 0 0 0 0 0
30— 40 5 a5 10 1 5 5 5 5
40 - 50 2 45 20 2 4 8 16 32
Total 20 0 0 5 19 11 55
= HIA_S _g2s
N 20
1 2
ZdA D _o9s
N 20 -
. 3
_Zfd'A =£=0.55
N 20
1Al
A 2 s
N 20

First four moments from actual mean :

|
i
|
|
|
o
vV, =
, V=
v,
By =
Ha =
  ,“3 =

I

V'~V )‘>< i
(0.25-0.25) x 10

0x10=0

L]

v, -V ) x i

[0.95 - (0.25)3x10?
[0.95 — 0.06285] x10?
0.8875 x 100

88.75
[V'~3v,V' 2V 3 x i°

[0.55 -3 (.95 x .25) + 2 (.25)*] x 10°
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=[0.55 - 0.7125 + 0.03125] x 1000
=[0.58125 — 0.7125] x 1000
=-0.13125 x 1000 =131.25000 or 131.25

My v —4v' Vv +6v' 2V, -3V I xi*
= [2.75-4(.25 x .55) + 6 (.25 x .95) — 3(.25)*] 10*
=  [2.75-4(0.1375) 6 (0.0625 x .95) — 3.00390625] x 10000
= [2.75-.25+0.35625—.01171875] x 10000
= [3.10625-.56171875] x 10000
= [2.54453125 x 10000)
=  25445.31250000 or 25445.3125
yug Hyitem
(Sheppard s Correction)

w Ao o W FE T T 9E O O B e i 9 aafe see me fag W@ Tt
£ 1 frg U e w1 i T R | TU T@ ARl % OHR T H %N A Rudl ® WA ¥ w9 favm sa=
B E o faw B QwE o s=ge The W9 A ww T W wfiaed fear @ e swEm @ fawe
F T frar ST 1 T TEEeEl F A9 ® G S8 W ? 1 U9E B G # savasd sad G
o age oftemal & € Bt ® | vom qun qeta oREE 9 g w9 sravasmal T Bt it T fraeEl B uTes
& wUeTE fag o W ¥ 1 O fufn f sae ey o afie wmma @ www @ @ W 2 1 el
amagﬁnﬁam}ﬁﬁmmaﬁamﬁmmwmm% .mmmmaﬂam%:m

% gurteH g3 frefafea €

Corrected (u,) = u, —:;

1 7
Corrected (u,)=p, ——. H,, I +—xi*
O B )

yud R # Freafafes wiftafol § & ang s afe
() =R-ufet waa (Continuous) & 1

(i) v& | gfaal HY. d&A1 1000 T F9 A |

(i) <& =R wAE ' )
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gyl W
(Model Question)
mqﬁa&mﬁﬁwﬁaﬁmmwﬁammmﬁmaﬁmhﬁfaﬁu

5 Calculate first four moments about the mean from the following :

X : 1 2 3 4 5 6 7 8 9
f . 1 6 18 25 3 2 9 5 2
3. Find out first four moments about the arbitrary origing and give the moments about mean using Sheppard's
correction.
Class : 0-20 10-20 20-30 30-40
f: 1 3 4 2

4 Frer gl @ v Rl w1 o @

16 17 18 19 20

5 The four moments about the arbitrary mean are given below :—

v, =02,  Vv,=52 vy;=08 wmv, 592 *

| us-22
Hg-aa-
(Correlation)
fra B,

ST W G F A e - WER weH N g e wert i 8, w-ol g B qed F ol ww
w%amq@wmw%|mu3%ﬂ&3ﬂamm1‘$aﬁaﬁwﬁqﬁszﬁﬁqﬁwmﬁsﬁ
g et 2 1 eFR aul B A TE He @ fe a5 Wi (afighe) @ F Saed § o o @ S ? 1 3 FR
maw-gﬁwmﬁmmm%ﬁ#mmawwmw—uﬁmﬁm%l@ﬁ@i’@@ﬂ'ﬁm
e ok wHT Y 9 @ e TR § T AR oRed B W gEt 9 § defua Al @ gl F o afeds
7 s & | e F @ qe § fE gem Soit ¥ TR @ W ¥ ) g v o W ww w1 gwar @ fR fada qe
mrﬁqwmqﬁwﬁwaumawéq\wﬁzﬁa@vﬁaﬁmﬁ%ﬁm%|®umawaﬁm'ﬂ?
(Independent Variable) aen faedta aea =i anfsm =x (Dependent Variable) F&1 9l 8 | §& &= 914 S Al W4
1 FR-FW WY (Causal relationship) a1 <l W 1 Te-wafug W FEd € | T FER R Q el & o
FE-FR0 Ty F SRt I8 g-galia TR # G Aoyl v e @ | Ffi-welt = A aftads g e

ﬁ@ém%%@m—mméamﬁﬁ-ﬁwawﬂﬁwwm|3-<mm$a‘hqxnamaq?
F o § gl 1 A0 e YO § W ® IaRd & 9m 9 watvd gne ol e oven w #
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AT A uw A e W

L o (9 W W) AR A (TrE T H)
1985 30 50

1986 | 45 60

1987 70 75

1988 100 ’ 90

1989 130 - 140

1990 135 160

1991] 138 165

mmﬁi@%ﬁwﬁzwwm%%aﬂﬁwﬁﬁﬁd@q&(m)ﬁxﬁ%éﬁ-&é
m%mﬁq&(m)ﬁm%lm:mﬁﬁhmﬁﬁawuz-ﬁaam%‘;ﬁmmmsﬁa
Hﬁ%wﬁmﬁam-muﬁmmawm%tmﬁﬁﬁwﬁaﬁmwm%maﬁimm
ﬁw%mw#fwlWﬁW%Wﬁﬂ%WMWW@HWth:ﬁWﬁ
ﬁﬁ@#mw—vﬁaﬁamﬁmaﬁw—daﬂﬁmmmﬁam | S uftad i
T T @ o T D g R :

WE-Wa= @ qitarer
(]_)eﬁnitidn of Correlation)

o T g0 fh % SR ARk 7w Ty & f afimin saeel § 9 woew o @ R
ﬁ'znmﬁqﬂaﬁmﬁ.m—a@ﬁﬁﬁm@%ﬁ@%ﬁwmﬂﬁﬁmm@ﬁmm
? 1 98 daY we-way wHearal € 1 "l itis proved true that in a large number of instances two variables tend always

to fluctuate in the same or opposite direction, we consider that the fact is established and the ralationship exists. The
relationship is called correlation." ’

W0 TAO RO HIT (Conner) B W= & *“5ra 7 = sifer ofrat Wyl o wRafda o ¥, gl @ § @

' vaﬁqﬁaﬁ%vmmmuﬁrﬁﬁwﬁaﬁqaﬁaﬁwﬁrww%a}éuﬁﬁmﬂ?ﬁwm%"lftwo

or more quantiti_tes vary in sympathy so that movements in one tend to be accompained by corresponding movements
in the other (s) then they are said to be correlated.”

- 'ﬂﬁfeﬁvﬁwaﬁaﬁamﬂm%ﬁm‘ﬁaw?ﬁﬁmma%@%Wﬁgqqﬁaﬁwaﬁmaﬁa
ﬁg&%‘wﬁmﬁmﬁ@aﬁaﬁmﬂﬁﬁ%ﬂwm%sﬂxmﬁamﬁaﬁaﬁ‘aﬁwaﬁ
ag—xfa-—mﬂ'—?faw’f%wﬁﬁ%wvﬁaﬁ@ﬁﬁwﬁm@,wa}ﬁqﬁaﬁmﬁﬁm%|

| ﬁﬁﬁazzﬁ%aﬁaw-ﬁwﬁﬁmmaﬁm—aﬁmmﬁ%fma@mﬁaﬁﬂmaﬂamm'zi?ﬁ
%|ﬁaﬁmﬁ%@ﬁ%ﬁmmﬂﬁaﬁwﬁm—mﬂﬁmﬁrmeafanmaﬁ%|-31=ﬂm
FE-FR Foy B I I § we-Tw @ Fifewa e o @ Fieg onR @ 9 weodeie ¥ d 9w 98
.ﬁamw-qaﬁsqﬁaﬁmwmaﬁﬁmlm:m~mﬁ%@aﬁﬁqmauﬂmwﬁé
wifm & a8~ - -
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(1) < afrl § wd-FRe §aY T W/ ‘

(2) ﬁﬁﬁrﬁﬁm—mmmmmﬁ\ﬁﬁm%ﬁ@maﬁﬁmﬁmaﬁm
T A TR st HR qe T W W OEE | .

(3 S T-gE @ o R @ ¥ foe W aen g e o W |
aoa@m%a\uﬁww%ﬁﬁ“uﬁqﬁmwmm%ﬁ(ﬁﬁﬁ@'ﬁ)@a‘a‘—umm%
Sk wmn o gE@ £ @ ot T TN ) 9t g @ S we wfeg 17

-G ® e
(Importance of Correlation)

Tt e ¥ WE-gey @ faga w1 Wee wgd AfuE # | Tg oz ® fawfd O @ 3 BieE
e A s faadd weed # 2 | ged ® R R TR A QW QA R Afus W B A g R W=
S 1 A | SE-WeH F AWM @ WA W VAl e W W € | Tt B STUR W AR | 7= S
1 yrFfaew faam & v Pl w1 SRR e T 2 SR wi e gf w1 fraw | Wl (Regression), farEer 7A@
(Ratio of variation) 3% =T yroTd @ we-gey @ fagr W @ e € |aﬁméﬁaﬁ%aﬁﬁ@%
mmwﬁm{mémmmmmm% | fole TRiE w1 FeN ? fR CwE-HeEy
s gE ufasamh # sffveaa @ fa®R w0 w9 2 1"" (The effect of the correlation is to reduce the range
of uncertainty of our prediction.") S AR E T TEE A R AWy atfuer gafua geel @ TReRE
T R T @, SR-gey w1 fagr wgd s fag e

WE-A@Y & UER

(Types of Correlation) i
ﬁmaﬁﬁvﬁaﬁaaﬁﬁw,mammaﬁaﬁmﬁmmmw-ﬁawaﬁﬁmﬂﬁmm
wHdl B- :

(1) U WE-TaH (Positive correlation)—mﬁavﬁﬁrﬁﬁﬁﬁ#a@qﬁaﬁﬁﬁmwﬁaﬁﬁ%
S T T TS WE-EE W 4T wE-ue FE W & 9 el aw # A ok swR f | &1 e ®
é@—é@%ﬁa@ﬁﬁnmm%éﬁ—éﬁmmﬁhﬁmmﬁl .

(2) UM WE-T=rY (Negative Correlation)—ﬁai’lHﬁ%qﬁﬁﬁﬁﬂlﬁqﬁaﬁﬁﬁ?ﬂ@?@ié.
el B T I A T TN A gE-Hed RO We-way wE o € O Rt g # o o e

q;az|zﬂ%@ﬁ%‘ﬁa@aﬁ‘{ﬁa@ﬁmq@mmm%ammﬁﬁﬁ%mam{aﬁrﬂ‘zm
& el ? .

(3) ¥dra we-wwy (Linear Correlation)—afX Wom 7= & Ted # @& faftem ¥ uftEdd & 9u1 ST
‘ Wﬁaw%@ﬁﬁwﬁmﬂﬁvﬁaﬁaﬁawmmﬁaﬁmvﬁvﬁaﬁamﬁ
2 g I WY 9 ge-gay e ge-vay wee € | 3@ aw W fag Wi @ W sifed F0 W Iw a6
@m%@%méﬁ%|m_%mwumawa%{mﬁzo%aﬁq%ﬂrﬁﬂaﬂtiaiawﬁa?q
ﬁ’%ﬁ20%afrq%mm°f3¥zﬁﬁaw@aw%qaﬁfwis%ﬁmqué@ﬂﬁQ@m—m
H Y we-"ery wel S | :

(4) o Y@ @E-w@E (Curvi-linear correlation)—wa Q Teal & el ® M ¥ T IReWH CORI
fafrem w8 B ovid e qea W 10% ¥ Ifg B 3R O Werdf ¥ W qem B qed W w 3% @ Fet 20%
F90 5% i F-f @ @ g @ T @ A T Ae T W 9 - W 9w e e a0 W
wiw W fag @ T W R @ Y 9% @ W e 2 |

<
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(5) W& WE-WR (Simple correlation)—at T el & 9 T WY 9 Wr-grEy F G YB-TEY el
S |ﬁﬁm—{a‘fﬁ@mawwaawﬁm%amwvﬁumawanﬁxawm%|

(6) SEUit wE-Wware (Multiple correlation)—aguit We-wa-y ¥ gHwmensl # gEm @ ¥ sfyw wk @
ﬁﬁmmmﬁﬁmﬂmﬁﬁmm%ammemﬁn@@zﬁ%aﬂttﬁqﬁm
= Trenst w1 Al g i W W W vea €

(7) Af¥reh WE-w@r (Partial correlation)—amifTr we-wwamy 1 fafy ft aoFaEnel # wem @
ﬁwﬁﬁ%ﬁammﬁﬁﬁ%aﬁa%w—qmﬁaw%mm%maﬁ*wmﬁﬁmm
ﬁmm%|>3mm¢faq,trﬁawfaﬁmﬁﬁﬁiﬁmm%uwwm@mﬁmmﬁww
w—waﬁﬁ%a&faﬁwﬁmw%fmmaﬁwqﬁﬁiaﬁﬁmn#ﬁa%w&mawwr—r%m
S A 39 SN ge-wry wE e

WE-WEY I AT
(Degree of Correlation)

ﬁmﬁaﬁﬁﬁaﬁaﬁaﬁw—maﬁﬁwmmﬁaﬁwmﬂw%|w3nwam
ﬁﬁmg@%’ﬁwﬁaﬁaaﬁm,mammﬁﬁm%mmmw—w—qéﬁfmmm
%|Wmag—w-uaﬁm%anmmsﬁw—w—a?ﬁﬁfwaﬂﬁﬁam%ﬁﬁwﬁf&a%—

(1) oI qu Wg-"w (Perfect Positive Correlation)—sa T = % Tl # €1 et ufad 7 Rwn w
wﬁaﬁ@mﬁwﬁaﬁmﬁaﬁ%w-w—uﬁqﬁwm—w—uwm%|Q¥ﬁf‘wﬁﬁ
TE-T TOIF [+ 1 W A ¥ | T ST 50w fear W owwan S

Rs. : Rs.
5 2
10 4
15 ' 6
20 8
25 : 10

w%mﬁmmﬁ%ﬁﬁwﬁﬁaﬁmaﬁzwﬁmﬁﬁq@ﬁrﬁ%awﬁﬁaﬂﬁvﬁaﬁﬂ
ﬁﬁmm%uwmlﬁ?@@%ﬁmﬁ'sxoﬁm@qﬁszﬂﬁ? | 39% Sftoaeawy F9q o
B Tt qfyg tﬁwﬁﬁﬁmﬁ'ﬁiﬁﬁlmﬁzsoﬁuﬁqﬁcﬁrﬁ%|31a:'qﬁuﬁaﬁ=r%eﬂqm
ft < F e R ' '

(2) o qui wE-wag (Negative Perfect Correlation)—afs & =0 ¥ wfady H G TAE B e
wﬁaﬁqaﬂﬁm@{ﬂi%ﬁqﬁaﬁwmﬁamaﬁamw-w-uivfa%maﬁaaawm|

wazum{ﬂw-wammlmwm-w—amﬁwﬁa—1%3?1313131%:3‘«@01@
fore felt T A fafeesl =t den aa I ¥ w3 e # ven fe vew 2
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fafeeaenl ®1 ¥em W | 7 Al w OGS
Rs. Rs.
2 14
4 12
6 10 -
8 8
10 6

S wEE @ e 2 fr fafe 9 den § ofs @ @ ¥ o g 9 wen § A W@ e
Wi ER A R et g d e A eoqm e 1 @i AR A gfs &t @ 2 @ W
Fo# @A H e W R

(3) I WE-wEH> (Zero Correlation)—s =l @ =i % = ufiads et w1 wrwr @ 7@ afess WA
2 @ B A o wE-gEry & AWE T W 2 | U ffd § we-gwey s 91 Y (0) v @

(4) wfad WTET @7 GE-"wRY (Limited Degree of Correlation)-3® &HeiM 3@ I% & % We-way &
feafs qof we-werg F1 @ THA @ @ qE YF We-wwErd W | Y A 9 fefal we-wrery w1 ww fefa A wardt
&1 o I svwiq ol we-wwry ok Y@ wE-wwry # W difha @ ned w Rufa i wm wowe-weEey
(Limited Degree of Correlation) 81 W1 & 1 & =& & w9 Iof wo-¥wry B o o 7  fF 37 o9 we-wwry
w1 AW A T § SfET 3 o ol ge-werd off A8 € ) O ferft § we-wwry @9 W aenl e g @
i g TF ¥ ®9 @ § | Wifi wen B gg-weey ot v a1 OIS § Wehal € | e w1 gl &
forn ifid 1 % GE-EY H IEH WA @ euUR R e anl o sl W wed -

(A) =T T0a Wg-"wrH (High Degree Correlation)-S/ 3 = # &< WAl W4 d1ell W&-F&-Y ok + .75
7 3O o B AT 4+ 19 FH 8 @ 39 I WY We-uwry wel W ¢ | UEf feufa F we-wry e 4 .75
¥ 419 o9 w3 offt 7w @ gewar 2

(B) weaw W WE-Wwr™ (Moderate Degree of Correlation)-Aed-&{d We-qwrg &t feufq § QB A
@ S A G-I TE 4+ 0.25 ] S 4+ 0.75% W9 € WA ® | g VR W WE-wEY 0F 4 0.25 A
IS ofys ST + 0759 %9 %5 ft 8 gwa § |

(C) P wg-wwry (Low Degree Correlation)-Freraa we-wery ¥ ove @5 ¢ 5 we-way
Sufeerd & AfFA a8 wem w09 We-wey § w0 € ) O feafa § we-wwaey onE Y (0) § afvw e +0.25
q %9 H/D W B wH@ R

we-gwey w1 fafi= grnel ue A w6 fre aifae g oy oI Wiera ¥ UNg WEd @-

TE-gEYy 1 OAE Ue-TEY H THR

@i +1 quf YR He-we-y

i -1 , Ui R HE-HEY

(i) +0.75 ¥ +1 ® AA IS TS GE- Ty
C(iv) -075% - 1 & TA - TSN TS TR
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(v} +0.25 ® +0.75% WA | werwd YT ey
(vij -025% -0.75% WA . THEd RS HE-EEY
(vii) - 0 9 Ifys fFg 0259 =1 freia wers 9e-wey
(vii) 0 ® F9 fFg -0.259 sfyw feria woeTs 9E-aE
(x) = (0) TE-QrEY H [9E
eyl uw

(Model Questlons)
1. meaﬁaﬂﬁaﬂtmﬁfwmﬁmﬁﬁwﬁn

2. w—m%maﬁaﬁﬁammmmw—mﬁwmmwﬁa ,

qre-23
WE-AWE St T (99W)

(Calculation of Correlation I)
i o,

T WS H FHAM WE-9ERY H 3, mﬁfwmamm&fmwaﬁﬁaﬁfwmmﬁmﬁiﬁ
¥ | 3@ 39 WS W wE-Gay ¥ we & fafre fafud @t ==l w9 e

To-wd # e et e @ TwEm @ @ o 3

(1) fagw fo= @ fag fafir (Scatter-Diagram or Dot Diagram Method)

(2) fag W@ fafu (Graphic Method)

(3) @t fa=er Tonis (Coefficient of Concurrent Deviation)

(4) wri-faada &1 98- oIF (Karl Person's Coefficient of Correlation)
(5) et @t F:ife st fafy (Spearman’s Rank-Difference Method)

(1) fadw fom ar fag o far faf-at oieenst @ 49 ® We-Twr w1 STAM R w98 UF W
%’|Wﬁmwaﬂaﬁaﬁaﬂﬁgi@aqaqtummﬁmm%ammﬁgﬁﬁﬁwﬁrqdmﬁ
FEF We-T=Y HT SHA T A R |

@ W B el B e (OX)m:amaﬁmmét@}aﬁeﬁﬁ—aa(ov)wﬁ@mm% | 39 YHR
fagiea 78 W I € fag wa 8 9 ¥ fed S adeenst § W gw eR € | fagal = 9w o oRw w9
¥ foma gon & gwa1 € | 3 fafm ¥ @ R W € ge-wery wt Ren 9 " w1 oreE s w1 fae
fosl @ st @ forg et Ol srer & e St 2-

(1)afk fag e v W wien el W i fifvan R T @), 3 fe-fa @ @ frek g A @ TR 9
N N TE-wEY w aTE W w1 W e e e we fen W owwa -
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| (2) afk fagtEta T W wifwd fag¥i & wE @ s & fifvee & & o & wam vaifea B & Wl
| e B 2 A TR A ¥ we-wwry w1 IuRkefy @t ga fredt ® 1 fagell # o' a0 ol e e AR |/ e
TR JHEA TN AR A g 8 A e we-g w2 | 3@ e faw gr we e w1 wea R-

A =W

@A W

Sfw @ fandia AR frgteia T W ik fEl B TE SR 9 B @ HAv: B I B w0 et aga
T3 A @ TN HUTHS WE-rery W IuRefd w1 gwa fiern @ 1 3@ frer g we few W g e-

A =W

WS =
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(3) % o % Pt B} T ol B HHE A 7w g T e e B w9 A R @ @ 30
T gAHE wE-TEy w1 Iuftfa sy g ¥ 1 38 e faw g femn s R

Y oo vercrs we-wey f

fya =R

(4) % Al SR F FW A Y A TN G el W i o R P W T e v S
W A R A e Pl s ge-we #osufely & 9y e € 1 o frey R g Rem s g e

@ =R

= =9

(5)Ilf?HfmﬁgaﬁiﬁE{Gﬁﬁ?@@%i@@?ﬁﬁﬂﬁﬁ%ﬂﬁﬁ%ﬁ%@i@?ﬁﬁ‘ﬁﬁm
B, WE-HwRy o FY A Sat @ afuw 2 ) 5 Y@ w welenE Y@ (Regression line) St wET T ¥ | 39
e ¥ fhdt ©F I1 gea @ SR WOqE oA WX B o e 9 WA fRAr 1 Tl ¥ 1

o1 T A9 (Merit and Demerits)-He-Ha-Y ¥ 1 F1 T8 fafy F9T v ¥ | s Bt yER W e
mﬁ?ﬁmmaﬁé?ﬁlwm%mmaﬁﬁw—mm@w@wﬁmmﬁm
21

snfafaﬁagawaﬁw&%ﬁsﬁw—w&ﬁmmaﬁm—eﬁmaﬁaﬁﬁm|meﬁqﬁ
A {1 G B

(2) fog Y fafu-=z fafy faew fox fofy § og0 w9 o & oot @ T 9 SEnst B fes
ﬁaw—w-umawm%,ﬁg%@aﬁmmm‘&ﬁ?lm,wmawmﬁmsﬂqﬁwgwﬁﬂma
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(OX) T@ W %ﬁrﬁ%gszﬁ’aﬁﬁfeam(owwﬁ@mm%|ﬁﬁmaﬁaﬁm—wiwﬁamﬁﬁ’fﬁam
foan T 2 1 39 YR @ T fagtda v W aifea & o ¥ 1 R QA o O O Tl R et WE-we
#! vl TE W H SATAE oA Sl 8 |

o A T T @ R agd T U A T I e e e we-e Wy d W
i At A A Q faa et ¥ frged #@ § A TR I 99 Iy, B FE-9E W 9y g
¥ ) ARk A T T TR F IR B FW § @ S e Pl S-way g ® | A wR % I
vt et A €0, Te-wEry ® e SO @ e weh sl 1 AR S an § o @ R frwda et
F ofafis e 3t % vgf 9@ T Wt o A ¥ qe-wrEey 1 I e W ¥

o7 & AT (Merit and Demerits)- 9% fafy f G-Iy 1 haw gy A (Visual study) FIT ] | SEH
o -9 T ER T e | T g @ W @ - ¥ W fade fam fafu @ ¥

(3) Wl fereer UTE-gE fafy @ swe wduem @ W st @ g e (d) e ¥
faae o @ AT TEe | Y A 39R TE B W F 9@ 2 ¥ | fawem # A W e @ R s o e w5t
fRam (+) @ (-) F AR & o R W ) AR fRl R W e R @ A R % e @ 99 8 A faEer
Y (+) B e e favda Refn § R s (- )ﬁmuw&ﬁ@wm&wwﬁqjaﬁw%
T ® T € A foaer = (0) wa R

mﬁﬁmxamyﬁmﬁﬁmmwﬁwmmﬁwmﬁw
¥ fora fem o ¥ o

wrtﬁﬁammﬁmﬁﬁ@nﬁmﬁ%@)ﬁﬁmﬁ@m%nﬁmﬁmﬁmm
%am@(c>ﬁm%m%|

sa § Fr g3 1 ISTE IR E-QEEY W W I W R |

rc-+ [+267N
' n
7@l rc = Coefficient of Concurrent Correlation.
c = No. of Concurrent deviations.
n =No. bf items for which deviations

have beentakenorN-1 . :
ﬁnm%mm@wﬁﬁmﬁfuaﬁmmmm%—»
I2TETUT-1

. Calculate Coefficient of correlation of concurrent deviation method.
X : 15 18 25 20 18 22 17 16

Y : 50 52 50 655 60 58 5 56
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. m; v ‘
\' X (dx) ' » Y 1 dy Concurrent
- | n Deviation or C
15 50
18 + 52 + +
25 + 50 - -
20 - 55 + -
18 - 60 + -
2 + 58 - -
“17 ‘ - 55 - +
16 ' = 56 + =
n=7 ' n=7 c=2
rc=+ +Zc——‘n
n
—4 i2><2-7
7

= ‘/—75 = V4285714 = -0.65
= —0.65.

gw—aiw (Merits and Demerits)-az fafi orr %t 3fie @ wat ¥ frgg S0 we-wrary =3 fon &1 & @ o
%|m~maﬁwwmwﬁm|wﬁmﬁmﬁaﬁ$ﬁmﬁﬁﬁmvmﬁmm%,m:
% qRom sfvawa e ¥ '

wﬁaﬁaﬁﬁm}'ﬁaﬁmwmmgﬁaww-maﬁﬁwamaﬁéww%l
' m-maﬁwmmmmﬁﬁéqﬁa:md%twﬁm%ﬁmﬁwwa@ammm%l

(4) wret frads o wE-waw uns-w frads w5 fafy ~EE AT g St U i fafy
%lmﬁnﬁﬁaﬁ%ﬁaw-mﬁmaﬁ%ﬁfaﬂn&mmaﬁﬁﬁm:aﬁmﬁwa
.ﬁﬁﬁmﬁmﬁmm%tmﬁﬁﬁﬁﬁwa%ﬁr&%mﬁaﬁ¢wwmm—a¢uﬁ
W R < F q o e & 4w W we (X) A Y R (—) W SR B ® wRe i
gfe @+t =% fafy Soge o @ | 70 fafy g S W+ wer w-fasn (Co-variation) & it s fRar W1 g
%nﬁaﬁ%uw‘m—w—umﬁ#%fmmﬁﬁuﬁwﬁﬁﬁ{ﬁ(m vy &t aur (@) @y -3 w9
# wai fom ) ot R @ we-we s W () @ = B o @ :
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(%) waw ofa (DlrectMethod)—s'GﬁﬁiﬁW—Wﬂvﬁmmﬂ?ﬁﬂﬁﬂfﬁﬁaﬂmﬁﬁwm
S R .
Q) ﬁw@mm—mmmmauhXMymmsm%l
(ii) mqﬁmm&vﬁ%wﬁmﬂq@ﬁmmmmwﬁﬁﬁmﬁmm% ﬁnim dx
dy gw e R W @ 1
(iii) ﬁmﬁ%ﬁwﬁaﬂﬁaﬁmmmmm (Zdid?)ﬁﬁm'ﬂ@%l
() A RSN 1 S-SR YA RS (—x qe —y) ¥ fFw S ¥
v) mﬁﬁw@mwmm-mmm‘ﬂmm%:

_ Zdx. dy
@) - Nj x-y
).‘.dx dy
) J—v 25 ‘jgjz
_ Tdx.dy
© Td’% Xd*y
S T A T

r= HE-TY TS

N= Wﬁﬁﬁﬁm(ﬁﬁmﬁﬁﬁmwmﬁ%lw@ﬁ&vﬁﬁﬂ
) de F ITE FE WA R |

wmnﬁﬁ@ﬁaﬁi%wﬁ%H{aBamcm&aA$mm'§lmmaﬁmm&.
wfw"rsﬁwmmmm%lum@mmmmmmmﬁﬁm%m
foraerll & W T @ ST A faeerl B W @ § el gud o o 2 ) Ot ferfy A stuf we fome
maﬁtﬁ%mw(s)aww)wmmtm|mm§a(0)mmmmﬁmm%qua
(B)wémwg1ﬁwm%mmaﬁﬁﬁw—mwaﬁmmﬁqm{é$WW'
FEHal 2- .

IrETOT-2 :
aﬁmmﬁw%ﬁomoa%1ommﬁmvﬁ@aﬁaﬂraﬁ¥mﬁmmﬁnm§--
Statistics : 50 40 60 50 5 3B 45 6 W0 N
Economics : 60 5 8 60 45 50 55 60 8 60

Wmﬁmﬁzaﬁmﬁw%mﬁﬁam-mmmaﬁma
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Y=

X=35 jx=36
ZdX. dy =60 a1 N =10

31, j 4.1

freffas qemel & oTUR W X AW YA W @ dw ge-wey E W wE :

T :
wiferst (X - X) | Foraert a0 B u— TR W | fraer @ | faeed @
Wi dx T g2y i o fagem i d’y TAwA

(X) (¥) y-y=dy dx.dy
50 0 0 60 0 0 0
0 | -10 100 50 -10 100 100
60 10 100 80 20 400 200
50 0 0 60 0 0 0
55 5 25 45 -15 225 -75
3B | -15 225 50 -10 100 150
5 | -5 25 55 -5 25 25
65 15 225 60 0 0 0
70 20 400 80 20 400 400
% | -20 400 60 0" 0 0

A : 500 1500 600 1250 800
0 i—%=§i(:)—0=50 Y _Z—NX=§IOFO=6

‘ _ Zdx.dy
T e 2d*x. 2d°§
IR H P H 97 W |
___800 800
) \/1500><125 V1875000 136931

m:vﬁ%qﬁaﬂtamﬁmﬁﬁﬁamnmmwm;m% |

ﬁﬁm—s
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TA ¢
= dx'_dy = s =& _oa
Njxjy 10x3.6x41 1476
r=0.41

ala:xamyézﬂaawnmwﬁwm—mél

(@) &g {fa (Shorteut Method)—ag—mwﬁmaﬁﬁm&lﬂﬁﬁmmwmﬁw
%Wéqmaiaﬁéﬁmﬁwamﬁmwmmﬁwwm%nmavﬁ%mwﬂﬁwﬁmm
'%lwmmwmﬁmﬁmﬁmﬁﬁmwm%|ﬁaﬂ$mﬂmﬁaﬁm%lm
saﬁaaﬁwaﬁmﬁﬁsﬁm@?ﬁ%lﬁmaﬁmmﬁ%ﬁﬂqaﬂﬂﬁmwmsm%l
w%ﬁﬁwﬁwﬁaﬁmmmwﬁﬁﬁﬁ%%mﬁmménm
Mﬁmmwﬁﬁmﬁﬁmmmwmmm%|saéﬁfﬁﬂ&ﬁaaﬁ%qﬁ%ﬁ‘pﬁ$
¥ ot ¥ Formd o ol P qon fauerl @ uEwe fren § fedt yER # wfemd et | o e W
& o & won <veE @ TR W we s € 1 @y Of # e shea @ wgE s frefafen €

0 aa‘srunxamyaﬁfWﬁmm—wﬁﬁmmmmwmmm%n

(ii) mwﬁmwﬁﬁmmmmwm@ﬁwéﬁ%uﬁvﬁ%@ﬁaﬁ
1 dx e y Aot @ W Freerd W dy | T@R

(i) e faaem gl dx q9 dy F1 T wH HE: dx A dty W & fern s R
(iv) ﬁﬁﬁrﬁ%mﬁmﬁaﬁmwﬁmmdx.dymmw%l

) I @ Sl @ dafua fafv= wtedl (@) w1 4n sl Tdx, Td?x, Zdy, zdayaan zdx..dy I
HY foan s ©

(vi) mﬁﬁaxgmmmm—w—uw’mmmm% :
N. de dy - (Zdx)(Zdy)

\/NZdzx (Sdx)? x {NZd?y - (dy)?
firer SR @ WMo § I GF B ST H e fEm S wwa § o

IITEIUT-4
frafafea sifwel @ fages =98 aun fat URET (lakh) ® &9 98-T9y 9@ & ;
fmmm =m0 39 65 62 90 82 75 25 98 36 78

fawt ufwr . 47 53 58 8 62 68 60 91 51 84
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faqr =53 fowa ueit .
X dx/90 d?x : v) , dy/90 d?y dx.dy
39 - 51 2601 47 -13 169 663
i 65 ~25 625 53 -7 49 175
| 62 -28 784 58 -2 4 56
e 0 0 86 26 676 0
82 -8 64 62 2 4 - 16
75 -15 225 68 8 64 -120
25 ~65 4225 60 0 0 0
% 8 64 o 31 961 248
36 -54 2061 51 -9 81 486
| 78 -12 | 144 84 24 576 -288
{ | -250 11,648 : 60 2548 1204

7 R A X Feate g W - 90

T AR Y FH HIeATE YRR AT = 60

‘N. Zdx.dy - (Zdx)(Zdy)

r=
\/NZldzx ~(Zldx)* x \/NEdzy - (Zdy)*

_ 10 x 1204 ~ (~250)(60)
J10 x 11648 — (<250)2

x /10 x 2584 — (60)?

_ 12040 + 15000
V116480 = 62500 x /25840 — 3600

_ 27040 27040
V53080 x 22240 2323414913

_ 27040
34648.86

m:mmﬁﬁmmﬁmﬁ’mw—m%l
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o1 T B
‘(Merits and Demerits) v
| mEa TW w0 w e R w iy T @ deia @ | 7 UF @ W9 ge-wa W e A
A F I A R nmmwwmmﬁ%mmmmmm% | T W § HH
T T Y SR @ fau vae S e # .
el W
(Model Questions)
| et @ @9 FE-gwed TS 9w Bt au e deed faew fe
Marks in History °0 30 20 17 19 28 35 13 16
Marks in Geography : o5 35 20 18 25 28 33 18 20
2. Calculate coefficient of correlation between the following and interpret from your answer.
A- 30 31 32 29 28 27 27 34 36 B
_ B: 60 61 62 63 59 58 57 57 66 67
3. a%-mmmﬁﬁﬁﬁﬁ%mmﬁamﬁ@@ﬂﬁfumaﬂHﬁ |
4. ﬁmaﬁtpﬁﬁaﬁ@mﬁnﬁﬁaﬂm#wmw—mmmﬁl

fmA SR (39 A ) : 65 66 67 67 68 69 71 73
o % e (39 W) . 67 68 64 68 72 70 69 70
o

| . - uB-24
WE-|verY TR aht or (fgeder)
(Calculation of Correlation Coefficient) (II)
fira o, | |
mméﬁmgr—yﬁmag—w—aﬁfﬁamwﬁﬁﬁﬁﬁwﬁfuaﬁﬁﬁ |
‘ TOH-YREM WE-HRRY TUTiH

(Product Moment Correlation Coefficient)

: g T w0 e fafy wge @ wa € o § Sl i 3w fafu o e R, R
aﬁﬁgﬁm.ﬁﬁﬁﬁ%‘lmﬁmﬁaﬁwﬁﬂqﬁ@wﬁﬁmmm%|3Hmmgvﬁ$ﬁgvmﬁm'
%—mwm%rmmwmmmmﬁaﬁﬁﬁmﬁmwﬁammﬁ
w1 gea ot wga 9 8 | 39 feafaty fE oweR R- ’

(1) wdgad x qe y S M;ﬁﬁﬁnﬁt@?maﬁmﬁamyﬁmmm'm%l

(2) xT y® TR W 0 WS I PEEE F A Ixy T IR o R
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(3) o= H f1=1 g W I W Y- TiE W R e s @

N.Zxy.j (Ex)(Zy)

| r= ;
INZXE | (507 x JNEY? | (2y)?

?

‘?mgqu

Calculate the coefficient of correlation by Product Moment Method from the following :
X: 8 12 16 20 24 28 32
y: 2 4 6 8 10 12 14
B ¢
Calculation of correlation coefficient
X2 Y Y2 XY
8 64 2 ' 4 16
12 144 4 16 48
16 ’ 256 6 36 9%
20 400 8 64 160
24 576 10 100 240
.28 784 12 144 336
x> 1024 14 196 448
140 3248 56 560 1344

N.Zxy.j (Zx)(Zy)

\/NZx j (Zx)? x,/NZy i (Zy)?

7x1344] (140 x 56)
\/7x3248 j (140)% x/7x560] (56)

r=

9408 7840
\/7x 3248 (140)% x/7x 560 (56)2

_ 1568 1568
V3136 x784 2458624

@ X 3R YR e v gl wg-wmey €



