1

Correlation &
Pegression Analvsis

1. Correlation is the process of studying / establishing relationship
/ association between 2 or more variables although they are not

in proportion.
EXAMPLES : a.Sale of cold-drinks & temperature has positive correlation.

b. No. of trees & Rainfall has positive correlation.

c. No. of accident & claims, profit of insurance company has
negative correlation

d. No. of accidents in Pune & USA’s GDP, has No correlation

2. Studying correlation between
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Correlation & Regression Analysis

3. Whether correlation between 2 variables exists OR Not?

/\

Nes NoO

— What is type / Nature of correlation?
—> pos§+‘N€ caxwelation

S Neaqkfwe cawelotion
— What is Degree of correlation?
— Low/SmQ\\/meo\k deogee
— > Vlederadke de gvee
—> L-\\S\\/ Stvene  degpe e
> tordeck degvee
4. There are 4 methods to measure correlation between 2 variables :
l. Scattex &i&a, TAW
2 S?eonsmm‘s vank covvelakon @b ceni (X)
3. Coefliciemk o concuwentr deaiakon ()
4. Kol pearsons pwdnck womenk cavvelabion weidemt (¥)
(The Best weknsd o obioan cowelaten bef” 2 Vasiables)

5. Scatter Diagram when Scottenr diegwm (S
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Correlation & Regression Analysis

6. Scatter diagram can give an idea about Type / Nature of correlation
but it can not give the exact degree of correlation.

To know type of correlation as well as degree of correlation we

have following three methods :

]--SPQO\“GW\O\Y\\S vank covvelakon we i et (K}

2. Cocllicienk ol concwwentr deaiakion (%)

3. Kos! peavson S p‘coJV\ck vomenmk  cavve lakion o e M et (“6')
| (The Best weinsd fo obiuin _cowelaton bk 3 Vaniables)

1.Find Spearman’s rank correlation coefficient for

X|56(59|73(81(79|52|48|88|93| 2
Y [280(730|831|631(789(123|666|581|983|281
) nh= No.oP eou‘ws od obsexvatans = 10
x - m{ WS d= 3 peazman's  vank
S6 i T q “ cosse ladion C.DQP-Q—'&CRQM.*'
5

S9 30 6 4 4 B C EAQ_

73 [%3) S 2 9 Y= |- T

2l |e3) |3 G <) (=

79 | 789 4 3 | C X 76

S 123 < {e 4 L 1o X (\07'_ l)

4¢ | 666 9 S 16 4SC

88 |sgl [2 |7 | 25 |¥= 17 Tqq4

93 | d KR |
| . ¥= =239 -p-S39¢
Ssd= 7¢

Modevate deqree af positive cesselalon bekN 2 L
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Correlation & Regression Analysis

-——\-DOS =< \.00

8. -1.00<r<1.00

r = 1.00 Pc/rf-edr positive cewselahion
0.80 <r < 1.00 H'\ah/smng degwee > B o
0.30<r<0.80 | Modeyate degwee o poslHUE ot \ation
0<r<0.30 \ueqk/smu\\ degree J
r=0 No covselabon
0.30<r<0 | weak/gmall degwee )

-0.80 <r <-0.30| vindexyate daa'xee

ol \\lenqx—‘we cavwe \ahon

-1.00 <r<-0.80

High /smns degree J

r=-1.00

Pe»rl?ed- Neoql—] @ covvelqton

9. Find Spearman’s rank correlation coefficient for

x [123 (236|111 |886|781|336|893 3 pearnan's vank
Y |1013|986(993 (781|286 (583|960 covsselation wewdemk
) | X Y ‘;ﬂe“ Eg_“‘g d% C z&l
123 (113 | & | 2sS ¥=1- 2
n-(a=L)
236 | ag6 | S 3 4
Wl fgqoq3 | 7 |2 QS \ 6 XA2
8¢ | 71 |2 S 9 - | 7 x4%
78! | 2€ | 3 7 16 - sSS2
3G | s|4 |6 4 = 336
93 | 460 \ |4 q = \— \.0428SF
7d | AR = - 0.64285%F .
LR A A A LA T “IM%@T"”“’IQ"‘#QSW?"“#“I““{’j‘*’““e
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| Correlation & Regression Analysis

QuUesHon © £ind Speos man's  woetlicentr
2|3 433\ |3V |46 |31 (8] [|4al
Y1201 36[Sa {80 |so S {1a{3¢
. NO .o obsD im\wﬂ
= 3 2. 3,2
onk "3 2 11T
2 1Wal v |8y | J Z(’c3_ \:) :(33_3) _\_(:_3_:_>+
3% | 7.0 |20 7 0-2S 12 = ‘2
93 | | 3¢ |s.so [2Wwac (33-3> _\_(?—3- 2)
2|4 sq |3 \ ‘2 ‘=
- 24X 6:So+ 2+ 0-So0o =S
|4 |'s || o e vomle car. o2l
S peory May : :
3@ |7.50 |sa |3 2025 [_ . |6 (2&2-\-23‘—;)5
2\ |4 4 | Q] \ & n(n=\)
| 38 |~ 7 g(ea-) T o4
— -0.1071

10. If scatter diagram is showing a straight line from

Correlation is

Lower left to upper right

perdeck positive

Upper left to lower right

\lefr@edr Neﬂq“\/e

Lower right to upper left

\Bex%eb\‘ Neé o kU

Upper right to lower left

perfeth positive

O < ¥ < 030

0.80 < ¥ << \-00

—03 <X T <O

. Small cleavee =) positue —cowrelatHon

-0-800< ¥y < -0.30:

Wigh dearee b posittoe carere lakon

Molorgte dedree ol NeaQ’c-'Ne czvse laton

: Swall e\ea-ree ol uo.Oq-\-ewe cowse wHon
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11. Find Spearman’s rank correlation coefficient for

x|11 13| 9 |14 (16 25| 31| 38
Y |46 49| 51 |89|68 |78 | 33|25

)

=T ]e o5 [ &
|} T |4c¢ G ! gve«\'mom\s vom ke
31 e |4 |s | c evvealien cR8¥.
9 1 2 |[s1 | A \ ¢ Cuwrthour +1€)
4 | s |[e9q | ! \ £ ¢ Sd2
6 | 4 cg | 3 \ = = (1)
as | 3 72 2 \ o %110
31 2 33 + 1S - \ - m
31 1 [Re | % 49

Zd’l \\o = |- 660

2 ==

— 0-3094S23%094S52

—-—
—

12.r = 1.00 : Represents perfect positive correlation
r = -1.00 : Represents perfect negative correlation
r=0:Represents NO covvelakon

Maximum Value ofr= .00

Minimum Value ofr = —):00

0<r<1.00: pos\ﬁve Coxvelahon
-1.00<r<0: Neg akive coxve\aHon

1 2'
MaRimum valme of ¥ = \s00

Minmem valwe ok ¥ = 0-00
LA R L AL AN AN LA AR AN AL AL EArN LY AR
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Correlation & Regression Analysis

13. Which of the following is correct
a.0<r<1.00
b.-1.00<r<0
c.-1.00 <r < 1.00
.-1.00<r<1.00

/" CORRELATION COEFFICIENT WILL ALWAYS LIE BETWEEN -1.00 AND 1.00
: INCLUDING BOTH LIMITS.

14. Find Spearman’s rank correlation coefficient for

x | 33 [381(231|583
Y [1081[2356|5523[1234
— v Rank oy ® [Runk ok 9 | d
33 102 | 4 4 Q
3% 23s6 2 = o
231\ <=sS283 3 \ 4
S \234 \ K3 4
2
2d =3
s?eoﬂmm\‘s ke ‘ G sd42 _‘ _ G X8 1 49
cowvelation coe k. = - n(n=1) J ] ax(@=D
(wikhou¥ he) NN

S peay man'S e aemi

\

wifhout HeQ wWith He
— 3
2 —
6542 _ @(Z«HZ’E\;’E)
= 7 o~ - —
w(n*1)
A {=1)
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Correlation & Regression Analysis

15. Find Spearman’s rank correlation coefficient for
x|11|15|16 19|15 |13 |19 |21 15|15 | 28

Y (123 |831|583|236(583 (781|123 |123 281|560 | 281

—)

- \23_“; Y Rankol Y | 42

|\ \ 123 |10 \

1S |7.s0 |3 ) 42.2S

16 S S€23 3.S0 2.2S

1a 3.S0 | 23¢ e 2025

Is | 7.s0 | sS€3 |3.so 1 &

12 [ 1o 721 2 ¢4

lda |3.s0 |23 10 42 .28

1 2 23 \O 64

\s |7.s0 [ 2% 6.SO !

\s [7-SO | S6o S .25

g \ 2R ¢.sO 30-2%
229.30

L2242 23 = No.ok obe” tnvowed n a tie
7 /)

3 K3 3_3
St v WPCIL SRR I kR u LIRS
z e A \2 (2 = '

- 0.SO+ S +0:.So L+ 0.Ssot+ 2 = 8 SO

\ 2 +2 ¢
S peayman S Yok — 6(2&—\- ZT)

co vveluhon Wb . 2
(i e ) n(r=1)

L=
6(23"\-30 A+ g.so) 1722

B T 320

—
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N\

W

AN

SPEARMAN’S RANK CORRELATION COEFFICIENT

Without tie With tie -
_ o le=d” _ e (zdg”rzi%{)_]
n(n=1) - n(n=1) _J

whexe
= No.ol abs\“g Tava ved W A \-;Q.

No.of Qai¥S o ocbsenryabons
DB ol tanks

17. Find Spearman’s rank correlation coefficient
x| 50|80 |50 (50|45

Y| 81|93|56 (56| 28
—

» Rank of R | Y Rank o Yy [ A<
So 3 2\ 2 \
<0 ' a3 \ o
<O 3 sSG 3.S0 0-xs
SO 3 sC 3.S0 oS
gs S 2Q S @)
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IR e (oo ]
i :("”'3)*(1‘15 S
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Correlation & Regression Analysis

18. Find Coefficient of Concurrent Deviation for :

X |58 63|28 |93 |58 26|33 | 38|59 |83
Y |123|633(833|589|289|333|533|888|231(123
—
* 3 Be\!lﬁfm w-:f‘m P"N&l\d’ hz‘l\\o-bf'- ?O:A‘CS o o
R Y obshs

SR \23 B m= No.od deiabion = n-\
c3 £33 5N + + m= lo-\ = 9

e B — + — C = NOo. o) wna Tvemk
a3 sga + _ — denratriong

SQ 289 - — e = No.ok 4 s'\ahs
2( 333 — + _ 0 Pudntk comng
33 S33 t 4= I = 4

3G 283 + + s

Sq 31 + — —
33 123 = - _

Coei- ol —wncuiIeAN desyiakion

X :t\ + Llc:\> _ ~ <1C<2—°\)

fl

_'L-—t 3
r:_\ +J€1 = -3 = o. 333XIB3R
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20. No. of positive signs

in product = x column

No. of Negative

signs in product = y column

andx>vy .00 > § >0
x<y -0 X ¥ <O
X=Yy T = 0O

21. Find Coefficient of Concurrent Deviation &

Spearman’s Rank Correlation Coeeficient :

L

x|10(18|10 26|11 | | R | Y [P R |Deni-dby| prodack
y|53|91|98|53|28|| 'O |33 . .
\ 1 +
— 3
-4 2C—m) O Q - + -
=3\ \Tm 26| s3| + — —
‘ 1| 2gl — — 5
= PACSE
~ 0\ :7 T - o Heve <=2, M=
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® | Y [Rwk ofR|Rankcly | 4=
lo |S3 | 4sO0 |[3.S0 |
\ (Al 2 2 @
10| 98| 4so | | 12.3S
26| s3| | 3.50 ¢-2S
] 2g| 3 s 4.0 0
2
= 23.50
=2 2 2d
b L3 1:) _ 225 - 53 5 SQeonrmm‘s w e cemt
> \2 \2 \ ¢ (2350 + 1)
= 6.S0 4+0.S0 B s (si_ D)
= = i) = —os
B IR0

22.1. Coefficient of Concurrent Deviation Method i_gnores the amount

or magnitude of change but it considers only direction of change
We can say that, it is a casual to obtain correlation coefficient.

2. In order to know degree of agreement of 2 Judges in a Beauty
contest we can use :

m— S?emxqu\.'s yank covselabon  wefidemt”

Judge- | S Tudee-2 SR e\l G 2&2'
a S 3 4 ¥y |- —
2 ‘ 7 Ya nr=t)
ahich C 4 s |
ba S 5 . i, - 6 < 64
E c 4 4 8 K63
= 2 S 3¢ B 184
S 8 l 49 = 1= 5
) 7 2 LS -~ — 09S23¥
IH|HH|HI |Hll|llli‘|lli‘llll|H|||H|I Illl|l||‘llil‘llll‘Illl‘llllllllilllll‘illl‘llll‘llll‘llilll!ltl‘llll
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23. Find Karl Pearson’s Product Moment Correlation Coefficient for :

x |20 30|28 |72
Y |82 |70]| 38|40

—)>

R |9 = |y | =y
20 2L

30 70

2@ | 3%

72 0

IS0 | 280 |[726% [14668| 7634

- 2R _ 180 _ 3750
=T, T4
Y= 2% _ 230 - s7s0
\~ 4
Sy < E - a_e_l = 7268 _37.3622 20.26(968 194Ss
2 - P
n 4
SDS - éif B 91 _ 4668 5o = 18.993419913Q
" 4
_ 76%4
-Vozance o R Y= 2ZRY = Jl= 3 _(3750&37-80)
g}
= —-23S.25
v - peouson's puduck wmomenk covveabon _ oV (%)
:(_ng'ls =~ 0.6I36
20.26C9468 199S x 12.943419913
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Correlation & Regression Analysis

24. Karl Pearson’s Product Moment Correlation Coefficient =

)
i )
cov (2,
R ° ( (93
- -
) E_?ﬂ__ ®.9 7
¥ =
= 324 o
n v~

ZRY SR sss)
¥ = h .\ __bh

‘ 2 L Sut
N 1]

¥ = 2 [Cza—i) X (\A—@)]

S (@-R) X \/ > (v-9)"
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Correlation & Regression Analysis

13y (5%, 5Y)
n

n n
n n n n

— [ Covariance of (x,y)
0X .0y

a. Karl Pearson’s Product Moment Correlation Coefficient

b. Coefficient of concurrent deviation

=+ i(Zcr;lm)

c. Spearman’s Rank Correlation Coefficient

Without tie With tie
= .[82d =1-]6 (zd®+ 25t
]' n(nz—l) 1 ( - 12)
n(n-1)
IH‘HH|HI"“H[”H‘||H|ll|l|H|i|Hll||||||||wu,nul|||t‘a|n||||n‘||||‘|||||m|‘|||||u|||||||n‘||||
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Correlation & Regression Analysis

25. In case of Qualitative data / measurements which of the following
is suitable

a. Scatter Diagram K. Spearman’s Coefficient

c. Karl Pearson’s Coefficient d. Coefficient of Concurrent

Deviation

og. [x]10]18]12]20
y|30|20]| 25|15

Find Correlation Coefficient (Karl Pearson’s)

—) 5z IS S22 = 968 S =Yz 1260
Y=22.S0 Sy? = 21S0
coVv(X,9) 2Ry XY
R = .
6&.@5

S22 xv.z_‘ﬁ'_—z
'a) N ﬂ

\260
- - (\sx 22:50) —22.S0 —22.S50
¥ = = = —
17 X \/3\25 \’ 17A3\RY
\ ’1:3_\3 X \[3;_39__22.5& \
= —0:976%
. _ 22Xy e
Co-covariance of (x,y) =3 - (X.7)
2 2
Ox =\|2& - (® Karl ;
Ov = Y () Pearson’s !
Y n ) Method
r= (Covariance of x,vy)
SD, x SD,

IH‘HH|HI'|HH|HI|‘HH‘HH|HH‘HH Illl|l||‘llil‘lllllllll‘llll'llll‘llll‘llll‘llll‘llll'll|l|ll|ll‘llll
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Correlation & Regression Analysis

27.Find Karl Pearson’s Coefficient
x| 5016048 | 72 | 30

Y |112|118|138| 92 | 60
— > 2
N- - = e SY=S7S74&
)  R-S2 3_\04, 2R \44 8’ N
2:2!3: 27728

—— 7728 _
co\;(x(\g) = Ei}j - R-Y= 7'_§,_ _(so_x \04‘> =\37+€0

2 [ 2
SOp = \/t;{ —=* = L4498 2= = \’\qg.éo
N S
SD:,} :\/gﬁ L \/573‘74 -\Ml: 9420
" S

coV (Y 127.60
¥ = 3 = ! = 0.374

S S Dﬂ \J 193.60 X €020

28. Find Correlation Coefficient by all 3 methods
x| 11|12 9 |18 |10
Y|15|12| 33| 8 |22

e Devi- | Deot dnar Ronk | Rank A)' ao_ »)
R | Y |obr [oby bR [y 1=
s 3 [3 o
2\ 2+ - =1z 149 [4
q 3B = 1+ — 1S S
el |+ |- [~ [V s |
lo| 22| — |+ |- |4 [2 |4
40 | 770 |RWE| 970
X = 2
3 = g
H""U[”I"“l"“l“||||"|l'|"|||l|||Illl|l|||l||l‘ll|l‘||||‘|Ill‘|l|l‘|l|l‘i||l‘llll‘llll‘HH‘IIHI‘IIH
L CA VINOD REDDY |Maths Regular Notes | @ vinod.reddy.ca@gmail.com

612




Correlation & Regression Analysis

o _gax®) T,

@ ‘ol peavson €

= ‘
o BN |
7;0 — 2% lmsoc g2 \J 1o % \| 7720

= —0-791%
@ sPeon'mav\\s oM. — \_(

6X40) - \-2 = -1.00
S X 24

3) wedhi. of aneuyvent™ e _t_(zc-m) = M 20)-4) - _\.o0
dellakion - =\ m >

29. Find Correlation Coefficient by all 3 methods (Home-work)

x [315]833|292|300 R = 43S EQQQZ 46R@ 378 3223:460802.
¥ [400|282|188[150| T = 2SS TY= 2d73ce

mmmd ] Karl Pearson’s coefficient = 427S-s0
\] S22¢a.s0 x 4317

2. Spearman’s rank correlation coefficient =

= 019264

6 XY 24
e — - _ — = 0-6
4x IS~ ‘ (Ye) ©
3. Coefficient of Concurrent Deviation =
- 3

30. Find Correlation Coefficient by all 3 methods
x| 10|30 w hen n-—-2 E'H-he/‘r ¥Y¥=—-1-00 oR ¥=-\V0O

Y | 20 |100
—) :
ol ST I Dy I vy ol I
10 | 20 2 2 o 2 00
39 [100 | | o <+ * + (3600
H""U[”l"“l"“l“|||"“|'|"|||H||Ill‘|l||‘llil‘llll‘Illl‘llllllllllllll‘illl‘llll‘llll'llil‘l!ltl‘llll
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Correlation & Regression Analysis

rman’s rank correlation coefficient = | - = \=
Spearman’s rank correlation coefficient a1 2 x @)
= \-0=1\-00
Coefficient of Concurrent Deviation = + \/;:m- - 2=V~ op
o
\
3200
: . - o
Karl Pearson’s coefficient = 2 =0 X6 _ W00 eo
\o X 40 400

31.Find Correlation Coefficient by all 3 methods

x |60 |90
Y| 20|10
= [ [o ool e[ Ru T ou] mmelay
GO [0 | 2 | | 1200
40110 | 2 I + — — 900
sd=2 2100
X = IS

5:\5 Sy = \s SD:)=S

6-%2 L2

Spearman’s rank correlation coefficient = | — 2 %3 = - < =-1.00
Coefficient of Concurrent Deviation = + \/i’ 2(0)-1 _ —1.00
(

Karl Pearson’s coefficient = 2166 7S K\S —

- - — =Z -V1.00

\'S XS 7S
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Correlation & Regression Analysis

DN

32. | Whenn =2 then value o_?_ "Y' Must+ be
ey 1.00  oR . —1.00
X | Y X | Y X |Y XY
10 | 30 50 | 800 100 | 8500 1000] 2800
20 | 80 15 | 600 150 | 6800 850 ( 3500
r= |-00 r= \.00 r= —\1.00 r=—\1.00
33.(x|80|60]| 70 (100
Y| 3 [65| 75|25
Find cov (x,y)
_2®Y =0
x|y | xy CoV(xy) = - RN
80135 \44so 77.50)«30)
60 | 65 <
70 | 75 = —2830
100 | 25 cov (@) = E[C*—E)N—?D]_ _10S0
A ey
310(200| 14450
= - X280
OR ©
X [(x-X) y Y-y x-X)(Y-Y)
60 | —17.S0 S 1S —2£2.S0O
70| — 730 7S 2s —187.S0
100| %30 2'S ~2S — S(2.S0
7 | (=-%) (9-9)] = 1050
IH‘“H‘HI||HH|HI|||III|IIII|HH|HII|||||||||||n‘||u|||||‘|||||||||‘||||‘t||||||||‘||u|u|||||||n‘||||
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Correlation & Regression Analysis

N\

34. [3(x-%) (y-W]=1200

n =22
Find cov (x,y) . ]
m—> CoV (*M) = z \:('2"&) (%_‘A)] = i
n 22
T = S4.S9S4S4SY
_ CR-R) (Y-9)
co\!(‘&t\j) = [E.;:i_g__ - &\3] o R Z { h) ]

35.If cov (x,y) = 125, 0, = 10.50,0, = 13.80. Find r.
—#:0.8626 b.-0.8626 c.aorb d.Can’t say
¥ = ED_S /\o.so X \3.80] = 0:26 2¢
36.If cov (x,y) = 138.50,0, = 8.53,0, = 9.80. Find r.

a.-1.6568 b. 1.6568 c.aorb ﬂ/./Wrong data
3= \T?>9>S°/s.33xq,go‘l = 1.6S68 as Y can's+ be
a7 [ X[V | ’ gveakex +han leo00
30 | 80 whem n— 2
40 | 78 | Findr. then elthey ¥= (oo oR T = —1"00
a.1.00 --1.00 c.0.00 d.Can’t find
38. If cov(x,y) > 0 then 39. If cov(x,y) < O then
~#1.00>r>0
b.1.00>r>-1 -1<r<0
c.0>r>-1

d. None of these

IH‘HHIHI'|HH|HI|‘HH‘HH|H|||H|I |||||||||||||‘||n‘||||‘n|||||||‘||||‘t||||a|||‘||u|x|||||||u|||||
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Correlation & Regression Analysis

40.| If cov (x,y) = 0 thenr is also Zero

cov (x,y) = Positive then r is also Positive —

> ¥=0

> 0¥ =\-00

cov (x,y) = Negative thenr is also Negative —> -l =& <O

Covay) = =L ~(x.y) = LED G

41.Karl Pearson’s Product

Cov (%,y)
Moment Correlation = SD_SD
Coefficient * v
|
v l
e XY (%.7) . 2(-%) (vY)
Jz—r}fz -®" X Jlrylz— - ()" Z(XI-I_)Z X J z(yn-_y)z
B -
¥ = ZXY 5 . 5 (x-%) (y-9)
\ZX* X \fz\(l _ EE® x i
_ K =R
- N\\Qﬁe Y = _q
42. 5 (x-X) (y-¥) = 2500 ‘ ~
5y (x-X)* = 10,000
> (y-¥)* = 8,250
Find ‘Y’
p 2 @Q—?Q)(‘A:&D _  xsoo
—\2 —
\/2(*—*) X Z(y-9) \/lo'ooo X 22S0

Y= 0.27S24|

IH‘HH|HI'|HH|HI|‘HH‘HH|HH‘HH Illl|l||‘llil‘lllllllll‘llll'llll‘llll‘llll‘llll‘llll'll|l|ll|ll‘llll
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SD, = 2% - ®'
— L“m-(sz.sof
=19.7041

SD, = | Z¥ - (%)’
_ 138 2
= 1385

= 3.08221

r,= ( -14.50 )
v~ \"19.7041 x 3.08221

r_ = -0.2388

SD, = | 2U - (@’
= 28112 75y
— 39.40812

SD, = | 2% - @'
_ | 2106 2
= 228 - an
= 15.4110

Cov(u,v) = z‘;lv -(u.v)
=420 _(715x17)

=-145

_ _145
Y= ( 39.40812 x 15.41 10)

r_=-0.2388

‘r’ is not affected by Change of Origin as well as
by Change in Scale

Covariance is affected only by Change in Scale
& not by Change of Origin.

IH‘HH|Hll‘llwHH‘IIH]HHWH‘HH ||||u|n|x|n‘|||t|||||‘n|||||||‘||||‘||u|a|n‘|||||x|||||||n|||||
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Correlation & Regression Analysis

44.Value of ‘r’ helps us to know :
a. Type / Nature of correlation

b. Degree of correlation
—¢:Both of these
d. None of these

45. Scatter diagram can help us to know :

—=. Type / Nature of correlation
b. Degree of correlation
c. Both of these
d. None of these

46. | x| 30 (35|39 (40|38 |60 |63
Y |40 38|28 39|86 (80|98
To find ‘r’ by concurrent devi. method. Find ¢, m. Also find ‘r’

)
R |y Deni. of & | Dent. ok Y | vudmck-
30 | 40 c = nNO.ad wnenwent denpoy]
3s | 3¢ | + - - = No.g® ‘4’ Signs in
3q | 2| + - - poduck @AW
40 | 29 + + + = 2
R | ¢ | — . — m=hnh=)= 7-1= ¢
0| 8o | + — -
63 | A8 | + ¥ +
¥X= + Y 1C—N'\) - _ -rl(l) -—G] = —0:S773S
- o L ¢
H""H‘HI'|l||'|“|“|||""l'|"l||l|||||l||l||‘HH‘HHIllll‘lllllll“‘ll]l‘llll‘llll‘llll‘HH‘IIHI‘IIH
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Correlation & Regression Analysis

47.1fn = 4, Y d" = 49.Find Spearman’s Coefficient

a.-3.90 b.3.90 c.aorb —&Wrong data
6 x49 _\_ 234
¥ == Y - ' eo
as | As-1.00 <r < 1.00 SRS CED RN
= -390

48.SD, =3,Ifu=8x+ 20
SD, = 35,Ifv=-3y + 33
Find SD_, SD,

—
SDW:%XSD*ZQXB:ZQ
SDV :[~3‘X SD\A = 3IX S = \s
CoV(UV) = &x -3 x <oV (*¢9)
caV (q,\i) = =24 X <oV (*«‘3)
(X )_ cav (V) =24 %X cov @Rew) _(_ . >
N h oy ZKSBx X FX SOy J

49.u =mx + 33
v = ky - 88
then cov (u,v) = m x k x cov (X,Yy)

50.u = mx - 86 SD, = |m| x SD,
v = jy + 200 then 8D, = |j| x8d,
cov (u,v) =mxj x cov (X,y)

IH‘HH|HI'|HH|HI|‘HH|HH|HH‘HH Ill‘|l||‘llll‘llll‘Illl‘llllllllllllll‘llll‘llll‘llll'll|l|ll|ll‘llll
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Correlation & Regression Analysis

5l.u=3x+18 u=-3x + 33 u=38lx+ 55
v=8y-33 v =-18y-33 v =-33y + 21
r,, =-0.80 r,, =-0.57 r,, =-0.80
r,= —0.30 r,= —0.S7 r,= 0.%0
u=-3x + 21 u=5x+ 53 u = 188x + 22
v = 88y - 33 v=-2y+23 v =33y + 56
r,, = 0.56 r,, =-0.583 r,, = 0.81812
r,= —0-S6 r,= 0-S€3 I, = 0-81812
u=13x-212 u= -15y-21 u=-1.50x + 21
v =-18y + 63 v =-18x + 33 v =8ly-33
r..=-0.63 r.,=0.2121 r.,=-0.8651
r,, = O-63 I, = ©-212] r,= 0.8¢sl|

52.1f Yd° = 2, n = 4, . Find Spearman’s Coefficient
)

e Sa%
- n(n2-1)
U i = 2 - o205 =00
4-%KAS co
H""HI“I"“i'l“l“|||""l'|"l||“||||l||l||‘HH‘I!H‘llll‘llll'll“‘llll‘llll‘II]I‘IIH‘HH‘HIH‘IIH
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Correlation & Regression Analysis

53.Vinod Reddy - C.E.O
Rishit - Marketing Director

x - Marketing Exp. for the year

y - Turnover for the year

r,, = 0.8123 Question from VR to Rishit
x= S80 wyoxe€sS y="?
y= 7800 oxove S x="7

After studying correlation between 2 variables process of estimating /

predicting / determining value of one variable on the basis of other is

known as ‘Regression Analysis’

54. Regression Analysis is used to find

a. Relation between 2 variables
—5-One variable on the basis of other
c. Both of these

d. None of these

55. Presence of correlation between 2 variables is the
PRE-REQUISITE for studying Regression Analysis

\\

T2 vadablegsare—un - covvelaked —then

There 1S o queghion of ug'\rﬂ Qei)tess\on ava\ysig

IH‘HH|HI'|HH|HH‘HH‘HH|HH‘HH IH‘|l||‘llil‘llll'llll‘llll'llll‘llll‘llll‘llll‘llll‘ll|l|ll|ll‘llll
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Correlation & Regression Analysis

+
56 Tvp (umcep-\- o) Leas

Determining value of one variable

SqUATE S>

on the basis of other is known as

Regression Analysis

l

x = Given
y="?

m— :
Y isto be eshmated on the

basis of a'\uej(\ wl\ue o &

\)

Reaxegc'\cm ok Yy X

y

To echimgte U onthe basic of %
we vee ©qh of Eea_\'me ol?dmz

(y-9) = \332 (=-=)
whes © \35*: Ren yesson e .
o amae.

A7

Sy
LK Ea_e

cov () Sy
Cx» \% 6&
byg = (c,m\l (%,9)

vaiance of R

\'M.hg =

l

y = Given

x="7

R is fo be estimated on +the

basis of a'\uejf\ vy\ue oL y

)

Reawegc\rm ol R an 3,

\

To echimgte ® onthe basic of Y
we vse ©qh ok Eea_\'me o
* ony
(e-2) = ‘0323 (4-9
wherse 523: Renvession WM.

ol aana/

Cx
La:,) =% =
\023 = cov(xu) | S%
S&.SS Sy
ey = coV CXY)
\rqa%qx\cec%a,

L XL L R RN A
L

Illllllll‘llll‘llll‘llll‘llll‘IIH‘IIII‘HH‘HIH‘IIII
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57.r=-0.80,0, = 8,0, = 5.Find b,
)

=¥ =G L=\ 2
\3\5-&— = O%OXS

b,

\ozelz) = x. O

58.If r is positive then b , & b, are also positive & vice versa.

If r is negative then b, & b, are also negative & vice versa.

- c
In shortb,,, b, ,r either k‘y& - X(?:b
All these 3 will be Positive
OR ‘°‘:ra€, \ij & Y an theoe
All these 3 will be Negative 3 wehMH. oW ways
OR have Same sign
All these are Zero

59.r =-0.8136,0, = +1.2381,0, = +2.8133.Find b, & b,

— 2.\33
O 1. 2321

= — 1. 427 20 S223%

\owj v, SR |- _o.qu3e x L23%

S\\:} 2.81332

= — 0.-3SR0SS 72103

2. .
(\D\A& Kng\: K.%X X-% =% R Lj—i.haé_

IH‘HH|HI'|Hll|Hl||HH‘Hll|H|||H|I IlllIl||‘llil‘llll‘Illl‘lllllllli‘llll‘llll‘llll‘lll!|HH|I||H‘IIH
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Correlation & Regression Analysis

DN

60.1fx =50,y =80,0,=2,0,=5,r=0.90
Find a. Reg. line of y on x
b.Reg.line ofxony

c.x=588,y="
d.y=81.80,x="7
—p> @ gqh oD Reﬂvegg'\on Line ol Y R

= (=-%)

§i (=- =)
Cr

3=
¥-
Y- o_oqox—x(ae so)
3-8
1-%

c;I csl

2
= 2.2S (R-So)

- 2.2S® - \12:S6
'j = —32.SO0 &+ 2-2SX

@ eq" of Reo\recé\m Line of % mY

2 -S0 = 090 x-gs; % (Y- 80)

R-S6 = 0-36(4-8%)
R -S6 = 0-36“—22.80

R = 1\-20-\-—03&3,
®) R TSY, Yo
= -32.S0 ¥+ 2.25% = —32.56 + 2.25(S®)

g=dg
@ yzelso &=?

R T 2120+ 0:3¢Y = 2120+ -3¢ (2\'S0) = S0.S¢
IH‘“H‘HI||HH|HI|||III|IIII|HH|HII||||||||||‘m‘||u|||||‘|||||||||‘||||‘t||||||||‘||u|u|||||||n‘||||
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Correlation & Regression Analysis

61.% = 280, ¥ = 350, 0, = 20,0, = 60, = 0.80
If x = 295.80,y = ?

— y-FI by (R-R) e uea\‘me b Y onwr
4-3So = 0-80 X EO— X (:_qs.go - 9—%0}
2.0
Y= 33792
62.x=281.80,y = 36.52,0,=5.82,0,=3.53,r =-0.75,If y = 50, x = ?
)  (2-R) = bey (9-9) ~reoee Req \ine o} = on y
-0 = —0-7S X S-R2 x, <50—36-$1>
3.S3

R (S.131338RI 2

kX292, Y=20, Oxp=% Cy=3 T =0-%s
Oy == ag20, 4= @ T# Y= 7S5.80 R=Y
—> O (¥-%9) = o-%sx—i- x (a8-20 -92)

Y= 90.S4
@ (2-92) =ossx % x(75:30-80)
R .= 90.2\S

63.% = 135.22, 7 = 1083.96, 0, = 12.81, 0, = 83.56, r = -0.8122,
If x = 148.53,y = ?

— y-9= buz (=-R)
9-3= ¥.54 (=-%)
CR
Q3-S(
Y-108396 = —-0.Q\22 X X <1qg.s3 —l3S.2?>
KN
4= 1013.443S6sS9Q
Hl‘lmlHll|||ll‘|ll|‘||||‘tlll|| "l"“'“‘""l”“"'“l""l”“""' ||||‘t||||||||‘|||a|;|“‘|||u‘||“
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vx O'_X y NMxy T r O—j
— Oy
be bxy_r'% XI'W \Xl
b, .b, =1 Covrelabion wefM. ‘¥ ' IS +he
’=b_.b G ol 2 \'earesskm w2 AR
yx " xy
r=b,.b,_ by & ey
‘r’'isthe G.M.of b, &b,
Correlation coefficient is the Geometric Mean of
2 regression coefficients
65.1f b, =1.83,b,, =0.3136.Find‘r’ | -l.00=< ¥ = \-00
— ! 0-005 ¥ ¥ \-00
¥ < ‘D\j* T ORY)
0.00 § \)%*.BQS =< \-00
- (.S X 0-33E
2
X - 0.47°\g08“ M‘l“.\lq\ue Ok ¥ = _1.00
¥ < \)0-4470\%02 Moz, value o« ¥ = +1.00
¥ = 4+ 0-69243174S| vlin. valug o %= 000
Mux value o v=—t-00
66.If b, =-5.8188, b,, = -0.125833. Find ‘r’
2
- _S.8188 x — 0:\2S833 = 0.73214706065
Y= - 0-2SSELS|14092
bye = 1:8542 , bay = 0:6592  ¥=3%
@) \.l0706 ®) —ll07206 () L.22SSQ wwv\a dato,

2
pIS.Note  +hak (‘Mj;e'&ntg):t can'+ exceed 1.00
H""U[”l"“l"“l“|||"“|'|"|||H||Ill‘|l||‘llil‘llll‘Illl‘llllllllllllll‘illl‘llll‘llll'llil‘l!ltl‘llll
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a.r,=r, 75 I, =-I, c.Both d. None

68. |u| 80|90
V(63 |61|thenFindr,

\JMV = —\1.00

69.1f ¥ = 60,y = 100, 0, = 10,0, = 25,1, = -0.60
Find 1.Reg.line of y on x.
Z.Reg.lmzofx ony. b'jaez k,_c:;\i
=) [ Ro \ine o on R
a d__ — —0-&8 KE"BS—
$=9= by= (se_az) =Z1"$6
- 2SS (R-60
Y=1loo = —0-60 X o ( } Eae\s': Y. Ox :—o-COxL;’—S
Y-lso = —\-so(®-60) SY
Y -0 = -1-SaR +90 L\&Q:\'—O:-Q."
Ane Y mR
— —\SQ \) ea
j = 40 = 71 1s watten n the Loxm
@ R-Q(\.\'\Y\eo_b- ® m Yy ol S:QJcb&
S — Hhen =b
('aa-—i) - bz:gg (3"3) b %
- - 0o- o -\
®-60 = ~0-60x 12 (Y 00)
R=60 = =0 24Y F 24 3P Regy lne ob 2 ony
1S whikten in 4ne Porm el
X T @4 —024Y = 220\*'\33 hean
\(_3 s b?_ml
IH‘HH|H|l|llll|HI|‘HH‘“HWH|H|I|||||||||am‘||u‘||||‘n L L A
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Correlation & Regression Analysis

Find 1.Ifx=80,y="7

2.1fy=208,x="?

70.1fx=90,y =200,0,=10,0,=40,r =0.95

—)> 0] Re%‘\‘\\\eol}- t\cm%a . (g-zmo) = O-qsx'%:)l )((80-"\0)

3: 162

- o 208 -—3_00.
@) keol,\‘u\ed- ®ony | (*-"\03 —°’°‘§qux< ]
: R = 9190
11.True / False
I, =X, Covs . e - = (¥, L1 . True
btk &y ) \ba™ Y&k
byx = bxy False
r=b,.b, Trxue
risG.M.of b, &b, True
Ifr=0thenb,b, =0 Trae
If cov(x,y) >0thenr>0 True
If cov(x,y) =0thenr=0 Tvxue
R P N () R
” O | Vaztance ok e > (R-R)* :—h
b = r. gx - [ cov (*) _ T (R-R)(Y-9) tvuo
xy ¥ L\maicmce o—(’-n >(y-3)* B

L

Ill|lll‘|HI||H|||HI|‘HH‘HH|H|||H|I |||||||||||||‘|||t‘||||‘H||||||nl||||‘t||||||||‘||u|nn||||u|||||
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Correlation & Regression Analysis

12.1fx=30,y=90,0,=3,0,=6,r=0.75
Find 1.Reg. line of y on x.
2.Reg.line of xony.
3. Point of intersection of 2 Reg. lines.
P D) Req.line o Y MR
\j_q\j: by (2-%)
3-9

= ¥. 99 (=-R)
oR

90 = o. & x(z=so
y-d0= oIS X2 ¢ D

Yy-490 = SR -T7S
!j = 1S + \-SoxXR _____.C)

€y) geé_\\ne o ® Y
(&-—i) = ‘3?2\6 (ﬂ-?l)

R-So = o--/sx%-x (y-90)

% - So = 0.37s(Y-90)
®-So = 0.3733 — 3.7s

® = 2SS+ 0.3753_ ----@)

=Y go\\:'\nﬂ 2 Lineay s @ 26y s'\mu\—\-qneouo\t:) we Wil
atk 90\"\5‘ OQ— ‘Wndense tkon o o wes

\\)‘-_— 'S + 1-SO (\L-ZS-\- 0'37S‘a>

— \s+ 24.3IS ¥+ 0.S62S :
j 8’ J. fomnk ol
o.A’s‘lsa =—39:37S 'm&e/rseghm oM
2 ved \ineg
J=%° s (So)d\o)
S, R T \6-2S + 0.375(%) = So [-.XR=SO

% Reakesg‘wﬁ LineS _willalway & tnkexseck af pok (ﬁ Ig)

Ill|lll‘|H|||l\lll|!|li‘|lli‘llll|H|||H|I |||||||||||||‘Tu|t‘||||‘H||||||nl||||‘t||||||||‘||u|nn||||u|||||
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Correlation & Regression Analysis

73.1f% = 85,§ = 20,0, = 10,0, = 2,r=-0.80

Find 2 Reg. lines & point of intersection.
)

2 Regression LineS will ahwWan €
‘e sedtk odpoin (3@/5)

@) RQ%, lne ol Y R

j_{j: K.ﬁ(&—i)

S
Y—20-= —o-%ox—\l; x (R-2S)
Yy-20 = —o-16(=-8S)
Y-20 = —0-\6®R + \3.60

\j = 23360 —0.\6RXR

@ Reca, Line o ® on g

— CR
-R - —5_—"(% 5)
2 Qs = —0-80XK \—g' LS (3‘20}
R-8S = —41(3—9-0)
R-28S = —4Y +%O
2 = les—4Y

@) Let's sove 2 req efls simultaneously +o fund point

ol nkexsetron ol 3 \wes ® = \6S-4 (20)

L

Y = 33.€0 ~0:1¢ (kS -4Y) X = 8S
_ €0 — 2640 + 0.64 . :
3= 33.60 3 PO\ o \neASCUron of 2
. = 7.-20 =20 . -
° ggj J Lineg E(&,g);— (85,20)
|U‘"l‘]”l"“l"“l“|||"“|'||'|||H||Ill‘|l||‘IIH‘HH‘Illl‘llll‘ll“‘llll‘llll‘llll‘llli'llil‘l!ltl‘llll
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Correlation & Regression Analysis

74.1fx =20,y =150,r=0.70, 0, = 5, 0, = 20.

Find b,,Reg.line of yon x,b, ,Reg.line of x on y.
I G
© hye= ¥ 5, = 0T0xg
@ by = ¥. SR - 6% x= =o7S
0’3 20

®) Red \ine of ¢ MR
N Y- 1S0 = 2.%0 (ae-lcs)
Yy-1So = 21.20R — S6

Y = 94 + 2.80R

1P Rea line ob Umaﬂ/

3—_0\4-@{ e b= byxs

vSssdten tnine Loxm ol

@ Rey line of = e Y
®-120 = 0.\7S (4-1S0)
R-20 = cs.\7sij_ 2¢-2S
® = —6.2S5+0.\7SY
: A7
1P Reg line ob R y

X = q—\-\:& +hen \‘.)’-'-\bgeé/

1S ssaitten tntne fezm od

If Reg. line of y on x is written in the form of y = a + bx
then ‘b’ represents ° ‘3‘;1“& ’

If Reg. line of x on y is written in the form of x = a + by

then ‘b’ represents ° Daey
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Correlation & Regression Analysis

15.IfReglineofyonxis8x + 13y =28.Find b,

—)> o -\-\33 =—2%
\33 =28 —R}RXR
- 22 8 .‘ L '-'_g
3 2 \3,?R U '3

bu\* = —0.61S329L1sS3%

16.If Reg line of x ony is 18x - 55y = 20.Find b,
—) 1@% - Ssj =20
122 = 20+ SSS

- 2D SS
= =, 5=
g " g I

s<
=37 0SSSSSS

17.If Reg line of yon x is 3x - 2y - 30 + 55x - 28y = 100x - 20y + 28.
Find b,
— 3R -2Y-30 + SSR- 28Y = oo —20Y + 2%

_3_3 —28Y -\—?_Qj = 2Q 4+ \0OR —sSSR —3R +30

—\oj - S + 42X
p =
Lj = —% — ‘ﬁ\?ae
by = =43, = =420
by= 5*59 ¥
— 1-3R3% — ©.2823% —0.62SS706s14¢
— 013289127642 _ s.<3\9 — 0-90
QO :679s2243| 0-940R2S 0-26827S
|.2267S 0.-S8921S 0-@S 01317179
— 3.269Q2S — 0.20%192F% —0-237599(32 F
L0 L L L B L A L e L O A U U U L A A U e
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Correlation & Regression Analysis

78.b,, = 20, b, = -0.003521, Find ‘T’

a.0.26537 b.-0.26537 c.0.07042 %Wrong data
) N
X = \aujge.bxto = 20 X —0.003S2]
X2 = — 0.0704%

NS ¥ can't be Neaq’r\ue, i+ 1S qmmv\(cj dotar.

19.b,=-1.8,b,,=-0.38,Find ‘r’

— byg « bry = —1'8 X —0-3% = 0-684
I =R \lo.ezq = _ 0-.22704293s12

80.r = -0.8136,b,, = -2.8056,b,, = ?

—
251: ‘mpe : \3?:';/3

<_o.<z,\3e>l= by X — 2-80S4§

bupe=—=0+2359370402-

8l.r=0.228675,b, = 0.583175,b,, =7
}51 = ELA* . hatﬂ

<0-12<367s)l — 0.S3\7S X \23

kx = 0.-0%9¢6°20S29
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82. =X 5 2T e, True / False
—
S This statewment
1s Tvue .

83.1ib,, = 1.53,b,, = 0.80.Find 1
a. 1.1063 b.-1.1063 c. 1.2240 A Wrong data

—)> s ‘b = 1'S3 X0-0 = 1.224
oAk Y A -
which is '\mvo scible asS MmaR. vgqlue af ¥ 1S \-00

84.-1.00<r<1.00

0<r’'<1.00 Note:
0< byx . bxy <1.00 Product of 2 regression
coefficients must lie between
Minimum value ofr= —\.00 0 & 1.00 including both limits.
Maximum value ofr= \|-00
Minimum value of r*= 0-00
Maximum value ofr" = \-00

85.Ifreg.line of x onyis 33x - 21y -28 = 15x - 101y + 38.Find b,
—p 333N _2\3_zg T IsS® -loly +S€8

AR —IsSP® = —\o\j s + 2R _\-2\3’
1eR = 6 — %0%,

_ 26 _ 8 g = =82 - 20
® = % g " ﬂ 18 9
Laexl\: — Q4444444
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Correlation & Regression Analysis

86.1f b, > 1 then b, must be less than 1
)

................ True / False
Tyue 0 < <\3L5,’)Q X \mg) =< |\.00

E\A-g & Bza both can + be:)rea’sejx +han |

87.1f b, < 1 then b, must be greater than 1
—> False

................ True / False

88.If Reg.line of yon xisy =88 + 0.20x & Reg.line of xony is
x=100+1.20y.Find (X,7)

—> V= 88 & 0:20R Q)
R N T Gty I — )
Lex'S calve 2 eea. Equatons s'\m\u‘\-m\eoumé,
V= 8% 4+ 020 (\00+\-20Y)
N = QL + 2o+ 6-24Y
0-763 = \og

j T |42.\0S2{3\S 7

£ = 00+ \.%(\qz.koszes\s7>

W= 270-5S2631S78%

\)o\v\k ol tntersetkion of 2 Yeg. leS
= (%,9) ‘-_=<3_7o.s2é31\442.\083>
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Correlation & Regression Analysis

89. b, = Reg Coefficient of y on x.
0]

=I.O'_Y

X

Cov (x,y) < g_;

x'%

_ Cov (x,y)
— Variance of x

> (x-X) (V-Y)
n

b,, = Reg Coefficient of x on y.

O-x
=r'o.

y

_ Cov (x,y) < o7

-0, g,

Cov (x,y)
~ Variance of y

> (%-X) (Y-Y)
n

be: —=\2 bxy= —\2
ZfXﬁX) Z!YIIY)
— > (x-X) (y-7) — Y (%x-X) (¥-Y)
SR s
— _ Cov (xy)
b, =1 ~ Variance of x \
= Z(X'X) (Y'?)
vE > (x-X)°
— .0 Cov (x,y)
Py =T Oy, 7 Variance of y \
= > (X'i) (Y2_7)
- > (YY)
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Correlation & Regression Analysis

90.If r = 0 then cov (x,y) =7
—#.0 b. 1

c.Between 0 & 1

d. Can’t say

)
Th¥=o

1 -1l =S¥ <O

I8 0<¥sloo then V@UY>0

e CaN-(2,4) =0

e cov (2 Yy) <O

91.If covariance of (x,y) = 100

Variance of x = 8000
Variance of y = 500
Find ‘r’

— covV (*l‘b)

Lo

‘oo
= 0-0S

O .G'j

/8000 X \/§oo

92. 5 (x-%) (y-Y) = K
S(x-X)° =m

KARLPEARSON’S COEFFICIENT

> XY
S(V-9) =] R
Find ‘r’
— Where,
xR §Y) X= &%)
2@-%)" =3 (y-y)° Y = (y-9)
—_k — _k
FTmai T Im
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Correlation & Regression Analysis

93. Variance of data SD of data can be cov(x,y) of data
canbe Z€&7%0 Zerxo oR canbe_ ZCw¥O
oR’ ye oR
posiHve positue sositive
R
Neaghve
a.Zero
b. Positive
c. Negative

94.1If cov (x,y) = 50,0, = 10 then

A:0,28 oL@ [0
c.0,<39 a'
d. Can’t say : SD, = S.00

95. If scatter diagram is showing a line | | to Y-axis then there is

correlation
a. Positive b. Negative
c. Spurious . No
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Correlation & Regression Analysis

96. If scatter diagram is showing points without depicting any pattern
then there is NO coxvelaton

97.{ Process of establishing relation / association between 2 or more variable

is known as _c o¥velafon analyels  and process of ascertaining value

of one variable on the basis of other is known as Re( vess\on ana\ysis .

98. x = Rainfall in city r,, = 0.60
y = No. of tress in city
E Coefficient of Determination = x> — o co™ E
E (Explained Variance) - 0-36 =3¢ Y E
Ve e T RS YR 5 T
+ Coefficient of Non-determination = |— % - \1- 0-G0 |
E (Unexplained Variance) —\—-0-36 = 0-Q4= gy E
99. .
a. Coefficient of Determination =(Exg.ii;?%ixgggg Ce) = 3

2

Un-explainedVariance) —\1-7

b. Coefficient of Non-determination = ( Total Variance

= \-00
(Coefficient of Determination +
Coefficient of Non-determination)
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Correlation & Regression Analysis

100.If r = 0.85. Find

- P o 2
Coefficient of Determination= ¥ = 0-XS = 6-722S
3
Coefficient of Non-determination= '— ¥ = |- ©0:722S
- 0-L77S
Explained Variance = 72-2S/ = (E‘*»P lodned Wla“/ Tota) va

Unexplained Variance = 27.75S /.
- (on explamed Vst /Toked vazence)

(¢ 4
S

101. a. 2 Regression lines will coincide when
Thexe 1s pexPeck posvve cewselakion oR
pexReck Ne{v)q{-'we Cavrelalion

b. Two Regression lines will coincide when thereis v =1 oR

—
— -

c.If r = 0 then Two Regression lines are generally | to each
other

d.When 2 regression lines are | to each other then there
is No cowelabion

102.If c = 5, m = 11. Find coefficient of concurrent deviation.

w—> C = No-o® Conuun emdr deniationg
T No.oR ‘4! sighs W prodatk columin
W= h=l = )

N

posiave s e e _ C

sxahs — s\ans
\/ 2_c woo- \’ (Z(S)— “) = - \’%‘ — — 0.30lSI]
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Correlation & Regression Analysis

103.If ¢ = 8, m = 12. Find coefficient of concurrent deviation.

)
/4 2C-
YEIN T T m
- 2(8)-12
¥ = 12
= \[Lt = 0.5773S
o R
104. Maths (x) Physics (y)
AM 85 92
SD 8 11
r =0.89

What expected score of maths if a student scored 90 marks in physics?
)
Lek's wvse Re_g), \we ol ® on 3
R-R = B:ej (5'9—>
X- 3

S T 0-9 x_\%T X <°\0—-°'I7_>

R T @3.70S49S
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Correlation & Regression Analysis

105. Marks of maths, stat of 25 students
(5,16), (18,19), (6,8), (7,13), (2,18)

(12,13), (8,7), (2,8), (19,2), (16,5) Prepare Bi-variate
(13,18), (12,15), (6,8), (9,5), (6,12) Frequency Distribution
(13,19), (7,12), (13,6), (2,12), (13,3) Table
(8,5), (9,6), (12,5), (3,16), (5,8)

—)

Bi-variate Frequency Distribution Table
Marks of
Marks of ~~Stat (y) 0-5 5-10 | 10-15 | 15-20 | Total
Maths (y)
0-5 -0 | =\ | = | | =2 4
5-10 o | WMU=#I|| =3 |] = I
10-15 | =1 ||| = | =v (||| =3 | #
15 - 20 | =\ | =1 zo || =) 3
Total 2 (1 S F PIRS

a. Find Marginal Distribution of x-marks of Maths
x| 0-5|5-10|10-1515-20
fl 4 y + 3

b. Find Marginal Distribution of y-marks of Stats
y|0-5|5-10(10-15|15-20
£l o2 [ 1L S ¥
c. Find Conditional Distribution of y when xis 5 - 10.
y| 0-5|5-10(10-15{15-20
flo |+ | 3 | |
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Correlation & Regression Analysis

d. Find Conditional Distribution of x when y is 15 - 20.

x| 0-5[5-10[10-15[15-20
£l 2 | 3 | -

106.

y 10 - 30 30-90 | 90-110 Total

10 - 20 53 28 98 \ 79

20 - 30 113 167 283 SE3

30 -40 669 813 822 2304

40 - 50 1083 786 555 2424

Total (413 \794 | 7S8 S4F

a. Find Marginal Distribution of x
x |10-20 [ 20-30 | 30-40 | 40-50
f 179 | S63 | 2304|2424
b. Find Marginal Distribution of y
y | 10-30 | 30-90|90-110
fl191]| (794 | 758
c. Find Conditional Distribution of x when y is 90 - 110.
x |10-20 | 20-30 | 30-40 | 40-50
f| 9% |83 |3 |SSS

d. Find Conditional Distribution of y when x is 30 - 40.
y |10-30|30-90(90-110
f|66q |3 | 8W
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Correlation & Regression Analysis

107.r = 0.50, >d*=82.50,n="?

| nk p— -
X T Spead man S Y - = 5
C,QTTQ,\G'\:\U“ MQ%—\C'AU/\A' h(“ _q
G RELSO
O-SO0 = \— o)
u\:gk-aze'V:\qw h(v\_\)
@ - K
LEY o e = (- 90-SO = 0.S0O
Oy.= 3% Cx n (n2=1)
Sy = ¥TXGC
! J : (h’l\) —494S _ 490
‘) = yx SV S0 0-SO
vy = 8 % —— :
W\ 5“ 2 2
= Yy < S X8 n(w=1) - 1o x(l6-1)
o 6e X3
\ovu‘-‘-—é-x\)g—a oo nZlo
108, REGRESSION COEFFICIENTS ARE AFFECTED BY
CHANGE IN SCALE BUT NOT AFFECTED BY CHANGE IN ORIGIN

109. Theory of Regression has been derived from
METHOD OF LEAST SQUARES

110. There are some cases when we find correlation between 2
variables although 2 variables are not casually related. This is

due to existence of Third variable which is related to both the

variables under consideration, such type of correlation is
known as

D puvions covveloblon oR  Non -sense coxvelation
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Correlation & Regression Analysis

111. Regression coefficient are unaffected due to

—a-Shift of origin b. Change in scale
c.Both d. None
112. Lungs damage & cigarette smoking, correlation
may exist.
—#: Positive b. Negative c. Zero d. None

113.b,, and b,, are always same. True / False

— False
114.r, and r, are always same. True / False .
. Covy . wed.
m—)> Tyue . Covy. ool bekween 2( >
R &Y bt g 4=
115. Co-variance measures Joh variation between

2 variables.

a. Joint b. Common c. Relative d. None
= - - - 2 4h
ﬁ“_% \sSR -V 634 +21 XN
O Fuv = “ij
_ ov « S3XOY ez . SY
@ \DVV‘ R T Sa X‘tf) IS XK Gy \s % Swy G
_ 63
: \)\/q“—‘gxl’-\:ﬂa
_ s Lx
w-——-x
@ \Duw = a,.
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116.1.Ifu=8+x
v=-8+y

117.Ifu=13x+9

v=-18y + 33

2.u=18-3x

v = -63 + 55y

then

ruvz-rxy
\3\/U\ = - § %X lDY?Q

3
= _3 x b=

ku\/ s a’

Find relation between (b, &b, ) and (b,, &b ) & (r,, &1, )

— @XU\V -\6123
e x &
v Y
@Lvu=¥uv’<a:’x*2\ RX Gx
bvw = =12 y [ x50} =18 Lk
VY \3)((&3 a) — X DBy

@) buv

L

118.Ifu=15x+ 93
v=-18+6ly
then
=r

H

uv

1

o O
I
3

Xy
b, x
b, x

i (@)

uv
vu

119.Ifu =259 - 68x
v=-51y + 33
then
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r.,— Xx_a_

121. Spearman’s rank correlation coefficient = 0.80 for 10 pairs of
observations.

Later on it is observed that one value of ‘d’ was taken as 7 instead

of 6. Find correct ‘r’.

) ——t G,Ee\z
- A=) ¥y= 1- &2 7°
& 34> e
020 = V= S
) loxaq = Y\T a0
624" _ (_o.g0 =o0-20 ¥ = 0.Q78783787
9940

Yon sd = 33

2 2 2
covock sd = 33 -7 +6
= 33«49 +3C6
= 20
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122. | x | ¥
T | 1 | Type of Correlation : Posm\/e

T | Type of Correlation : Neca ahve

123. (Product of 2 regression coefficients) = (Correlation coefficient)’

b,.b = 5z Siahog— B‘ﬁ*,sz% ¥  w\\

.. ¥ < \}\Bw\uc\,} o\\wa\js be 2oawe

124.n = No. of pairs of observations in given data (sample)

N = Population size

As we draw conclusion on the basis of sample & not on the basis of

population there can be some error in our judgement

e

Probable Error Standard Error
\ - %~
= 0.674 X S\'QV\&Q“‘A -
exXxaY \‘ N
- A-x2
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Correlation & Regression Analysis

125;: 1. Marginal Distribution is the frequency distribution of one

variable (x or y) across the other variable’s full range of values.

variable across the particular sub-population of other variable.

E 2. Conditional Distribution is the frequency distribution of one

126. Bi-variate data is collected for :

a. 2 variables
b. 3 or more variables
& 2 variables at same point of time

d. 2 variables at different point of time

127.The diff between actual value and estimated value is known as

Exror or Residue

128.If r = 0.40 then
% of known or accounted variation = ©.40 = o-16 =167
% of unknown or un-accounted variation = | — 0.40- = | -0-\1G
= Q4.
Coefficient of determination= % = ©-1¢
Coefficient of non-determination= |- x = © 84
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Correlation & Regression Analysis

129. Variables Nature of Correlation
1. No. of claims & profit of Neaakive
Insurance company a

2. Demand for Giffen goods & Pos’\ yive
Price of Giffen goods.

3. Sale of Woolen garments N Qa akive
& temp.

4. Marketing expenses & posi tive
‘Turnover

5. No. of trees & Rainfall Posi\—'\ve

6. Cigarette Smoking & positive
Lungs damage

7. Rainfall & Crop Yield ?05'\-\.:\\&_

8.Years of education \>osi¥(\l-€
& Income

9. Temp & Sale of Neaotive
Tea, Coffee 3

10. No. of hrs on social media, | teggtive
marks in exam. ea
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Correlation & Regression Analysis

130. For the Bi-variate data
(20,5), (21,4), (22,3) r="%

a.1.00 6. -1.00 c.Can’t say d.r =2.00
—) 120 — (:.\ X<4)
= [ 9 [29 [£ [y | ¥-=
32s 2 So 2
20 s \{73 -2\ K\/ 3 -4
21| —0:666666C
¥ = - —\.00
22 | 3 \[o-6EELLE X 0-6GELEC
20 |IRS| SO
131. Simple correlation is known as
memp |_ineay coxvelakon
132. Slope of Reg.line of yon x is : Slope of +he |ne
) Rea-l““e of Cj MR S cne-l-bﬂ-\-C:C)
\j-gz Bﬂ'* R-= _ s _q/b
Y9G by R - by R
\:(5*2"-5 :\"ﬁ"&'a—kj L
_ = _ G Spe o _— —o5ur - |
byz & =4 = Bﬁ*a = e \ine = 2

133. Slope of Reg.line of xonyis:
—) Rc—g\, line ok ® on M| 'S
= [)x:;) (‘ﬂ'g)

X -
oM~

el

xR

R
S\ope of 4his Line = —% B;e\,\z \ bz;)\
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Correlation & Regression Analysis

134. The Best method to measure correlation is

) <ol ‘)eJmSoh\s Pm&md— momemy wxx'iwji-hdwo\'

cov(®Y) 1 _ ri(’a"a) (3-9) "

5*'6_“3J \/%(x—i?x pPACE \{Z}Z-Sﬁx 5.,‘;’3—?
L

135. 2 regression lines
y-V)=b,x-3) &

x-X)=b,(y-7)

intersect at point (E, g )

136.2 Reg. lines are 2x -3y = 10 & 5x -8y =33.Find b, & b, & .

— Taal & exvoy metnod
P W\‘j 3 on R
2®-3Y =10 S®R- %Y =33
2R - 0 +3Y -84 =33 —-S®
- \lo . 3 - =33 =2
-2 _\.< . -3 -o.6250
l)x:]—z—\ O ..b‘ja-g

¥ = bye = \)x:,) = 0.6250 X)-SO = 0.437S

¥= 0:96%24 SR3LSS
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Correlation & Regression Analysis

NEVER DREAM ABOUT SUCCESS,
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) ‘<o) eavson' & wedt aemk (¥)
E@maqme ol (2.9)
¥ =
L SDe - Sy |
‘zaags SR, 2&5)
T = g - " \
N
g 3
. > [(z-2) (4-9)] 7
v o= o)
JZ@=% X Js0e-9)*
V\ —
Y = I—ZE*‘T’E)(‘A:‘))‘J - Z )(\( N
\‘Z(ae-§)1 X, \}_5(9/75): \/3)(2- \IE\(Q-
B where W = 2-R
Y=4-Y
H""U[”I"“l"“l“||||"|l'|"|||l|||Illl|l|||l||l‘ll|l‘||||‘|Ill‘|l|l‘|l|l‘i||l‘llll‘llll‘HH‘IIHI‘IIH
L CA VINOD REDDY |Maths Regular Notes | @ vinod.reddy.ca@gmail.com

654




Correlation & Regression Analysis
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