Food For Thought

DO OR DO NOT
THERE IS NO TRY

- CA VINOD REDDY -

NO ONE IS COMING TO
SAVE You.
THiS LIFE 1S 100%
YOUR
RESPONSIBILITY




Do not be afraid
to give up ‘GOOD’
to go for the
‘GREAT’

- CA VINOD REDDY -
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Correlation & Regression
Analysis
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Correlation & Regression
Analysis
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Scatter diagrams can give an idea about type of correlation
but it can’t give exact degree of correlation.
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Correlation & Regression
Analysis

o Find Spearman’s rank correlation coefficient. ____H'“"x
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In the product column : No. of positive signs = x B
’ No. of :egative signs =y \\
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Correlation & Regression
Analysis

< "19F

r

r=1.00
0.30<r<0.80
0.80<r<1.00
r=0

Type of Correlation

r=-1.00

-1.00 < r <-0.80
-0.80<r<-0.30

0<r<0.30
-0.30<r<0
p If v=3x+8; u=8y-19; r_= 0.80 i
T Joey = 0

Correlation coefficient is unaffected by change / shift of origin as well as by change in scale.

If u=-3x+53; v =-18y+99;

K& = Q7R

r.=0.70

9 Xy

If u=-18x+55; v=16y+100;
I'

r, = 0.85

9 Xy

= “\]fde@ = —8s

If u=-8x+19; v =-16y-33; r_ = -0.56
- 0-36

o

@ Find Karl Pearson’s Coefficientfor-| x | 30| 60| 90| 50
f'__-;\, Y 1 20/30]| 40| SO
BT S780, BT 4R SO
L ® 9 lew CEI))
G2 = gl %“3“’0 _ 57507 = 20651 | 30 |20 |-3750 |-39.50 | cam7s \
60 130 | 50 11280 | —ai- 3y |
_ 90 | 90 (3250 [-2:50 | —shuds
9301 — ~ 237761 (50 | 5p [-750 | 3750 | - 28\ 2%
' 25555
1 00 s
SENBLY) = 1040] (5 % *oT5) 330 = \BUS

SEP-BI? = 27
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Correlation & Regression
Analysis

m X |1100| 80
Y | 30| 60 | Find r by Karl Pearson’s Method :
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Regression Analysis
|

f After studying correlation between 2 variables, the process of estimating the value of
one variable on the basis of other is known as regression analysis
|
\ v
y = Given \

X = Given
x=2

y l" 4’ '\IH
Regressisn of 3 ™ RrEssion oF ® % g

A b Re vec;km e of WauF _Eﬂi?i&éa ine o 3 %hy)
(y-8) = EW (2-3#) (-3 = Bﬁv (y-3>

r, b,, b, all are unit-free

|'|| Reg line of y on x is : (lsi _5) = wm (Es_}é>

II'HI Reg line of xon y is : %__&) = w Cg_g)

Reg coefficient of y on xis =b,= ¥ . Sy = 3. Y

Sey ~ " ©Xf

Reg coefficient of xonyis=b, = .hir . SDh= - . O R
'§B§3 rOky J

© Y= »@g_zgsg“e- g:_,}%&a—\—?s%b

}Gem. = —0-3F7R |, Yyy = ¢
ey
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Correlation & Regression
Analysis

Ifx=30,y=90,0,=5,0,=8,r=0.80 I
/ Find a. Reg line of x on y

."f b. Reg line of y on x

b
' c. If x=25,y=? \
d. If y =85, x =?

S\A) ) = s o

= = - -

-
- - - aS S - AN —
151 (71 1l )~y 1L IN,  \J]  =M{ )] O\
"

=90 = 080 Nag ~ T30 = \,?'8
¥-90 - 158X — 38 40

Y=51-60 t \HBR

I -0 H{1-28 X35) = BIEP
@ g-=%5, B-¢ B

= —lgstt @-3°

-8 + (5P X 85) |
257 5P |

2
i

b —r. % Therefore, b,,. b,

Square of correlation coefficient

x is equal to product of 2 regression coefficients.
o, o

Correlation coefficient ‘r’ is G.M. of
y \] yx Xy

2 regression coefficients b, . b
r‘= b,.b,

CA Vinod Reddy - vinod.reddy.ca@gmail.com




Correlation & Regression
Analysis

1 {:%%Bé@ r [ b, | b,

=1
Therefore ‘r’ is G.M. of g% ﬂ: Bé& X < e\ER [ W
~ d

olole] = ¢ we Showld <88

{-09038% F —".60 P g - ﬁ% b g
1-80 3 @R - - y

" Reg line of y on x is written m the form of ? oA R |

If Reg. line of y on x is 3x+5y=83. Find b,

% = . Y =\ Yy
Yy =83-3

\ 2 ;. Bym= —0-80

If Reg. line of x on y is 2x-3y=95. md b

22-3% = 95

= 47-38 * 3&¢)

2% = 95 ¥ 39 By =436

~

et

—

B=F

: Probable Error = 0.674 x(1 - r ). 1=

2
Standard Error =

Coefficient of determination = (’d %

Coefficient of Non- determmatm§

TR T SMpR e

1

L ©Th % Egé‘a?rélj \

- Emmg %’ﬂ‘@ﬁﬁ@/ Tih vaweﬁ@%)

) (08Il Sefonce)

where N = geptiatisn =&
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Correlation & Regression
Analysis

V8 _2_ ihes coihe el wheh -
RPN - '.' u-fufﬁ‘ii'.‘v‘;égﬁ' =, COFFE1atio
If r = O; then regression lines are | to each other

@ 2 regression Imes become |dent|cal i. e they coincide whenr=-1orr=1.

=)=

26

po g L i
”."L T

1.

A When there is no correlation between 2 variables then regression lines will be | to each other
@ Particulars Maths (x) Stats (y) Ty
/ AM 88 92
SD 10 12
r 0.75 -\.\
Find 1. Reg. line of y on x 3.fx=95,y="? \\
2. Reg. line of x on y 4.fy=90,x=2
_© Reamessen € of Yon ® VS Sy o |
\2
= 978X \o
= I|
— OR |
S
= @:'7% xm
= qE3S
Q® Y= RE T 990(05) @ wheny =88 B = ¢
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\ﬁhM = @5 them wuh%ﬁ
__SXp yalue oy —98'30 | when Y T96
VT @ofe Y 0IOR < Lek's sene hess ayhs
\—2=-30Sp +e-6a5d |  SineiaResily
\
T 2= waex o 90 mep + uesE)
\ =R . : -
“é o * %745+ HEESEY
\ 9 = : = = . II;'II
e 4 = @?, 32' - %Q i /f
B ok imbevsstion < » gszten Nines = {8893) =(&.5)
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Correlation & Regression
Analysis

[1:005>r>-100] M velué of ¥ = -}-00 | ~
108 27> Q.00 Masgmtim \'/a:u@ oF ¥ = \-9® |
Mt velug <8ff = <o6P
S 100 P07 0901 | Maxinim vaig ok 22= 1-06

@ Ifb,>0; thenb <0 ... This §ta’t@mﬁt s \MEDTesH -_________H""}
< —
If b, = 2.50, r = 0.80, b_ = ? - Tl
= 39= hy= % |
0862= 5P X Bwé;g
\‘m%b@b* = 0p.356k
If b, =-1.56, b, =-0.20, r = T ey
= 3)- bys Sty = —9 @ X—136 = oI
A\ ¥= \Jo3p = - © S5EB56FBMTH
S
If b, =-1.5281, b, = 0.2381, r = ? ™

i VE r‘we_-gm = @238 X - \13%6%) = — 0- 36389061
W B8 0 <37<hwep - OnER soid wrmm

R““— e
If b, = 1.82, b, =0.90, r=? T e
= - byg_% MS 20 <an Wt be Were
= 782 %9 te0  ThiS IS W¥MO 8,
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f
3R T = Qo Hegtn
/\
.
Dy minaticn ) Kﬂﬁﬁ\-mmaﬂm)
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)
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IfX=90,y=80,r=-0.850,=10,0, =18 W

1.fx=35,y=2 2.fy=98.70,x=?

Y- %e——msg%——%(%ﬁ 99) W -99= -85 X 1o %(@%7@—&

%Y

JQ TSﬁH@ % - BY:1694

If r = 0.75. Find coefficient of determination and coefficient of non-determination.

x |y ﬁm\smmmwﬁm}mrsw
35 480 obshs  eihe¥ ¥y=19 oR F=-19F
28| 410
Find ‘v’ HRFE ‘poth ¥ hD wrE d@@?@%‘ﬁ@
B i- 3= 1HP
x | v | _ [ y T
200 500] | => ¥ = —48® \O | 30 \
180 | 600 > 18138 | = ¥= noP
X y - ).
200 | 800 _—7 r= ,1 bl
250 | 703 | /
TR - s
If C=5, m=11. Find coefficient of concurrent deviation o TR
M. ﬁ J‘_IQ_C—-W\;_ e 1.(5\—” -—--'}..\
e A e e A | vl —sw/ =)
deviation
s e = — 3o
I \Noles

P o
St Sy ) =9 ten Y= ®
) I ==

J
(2620 > themr & <F S1ef
(Z6T)

(n.c—ﬁ\‘)_(e HER =T =7 S
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Correlation & Regression
Analysis

If cov (x,y)=0,thenr= O
If cov (x,y) = positive, then=—=> 1.00 > r >0
If cov (x,y) = negative, then —> -1.00 < r <0
covariance of (x,y) coVv (¥, 9)
AST= ~"SD_xsD =
X X y Gx . 6—'“
— ~J

|

Karl Pearson’s product moment correlation coefficient is the ratio of cov (x,y)
to product of standard deviations of x & y

Prepare a bi-variate frequency table for the following data relating to marks in

stats (x) and maths (y).
(12,18) (2,16) (12,3) (19,12) (5,8) (8,2) (13,14)
(2,6) (13,19) (6,10) (2,12) (14,2) (18,5) (20,1)

) y Marks in Maths (y) Total Bl-vadalte
0-10 10-20
Y
Marks in 0-10 =3 [l =3 G ﬂ\ud\té
Stats () ["10.20 Il =4 M=4] g Table
Total 7 7 (4
Find Marginal Distribution of x : Disk. ofR  over al values ¢ é_,
e G -\0 \0-206
1B G 3

DisY . ok Y ovey @l values of

Find Marginal Distribution of y :
Y o-l0 | \b-20

D + +

Find conditional Distribution of x when y is 10-20:

e O-\0 \0-—20

I3 3 3

Find conditional Distribution of y when x is 0-10:

Y o-l0 | \ov-20

.g, 3 e
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Correlation & Regression
Analysis

——
‘Marginal Distribution’ is the frequency distribution of one variable (x or y) across
the other variable’s full range of values.

‘Conditional Distribution’ is the frequency distribution of one variable (x or y) across
the particular sub-population of other variable.

X Y| 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | Total
0-10 5 20 22 | 23 | 25 | 95 Bi- e
10-20 8 30 26 28 42 134
¥ e gUeNnt
20-30 9 20 29 38 48 144 ‘I—:ré'Pné'ﬁ
30-40 13 50 36 39 56 194 Table
40-50 26 60 28 19 26 159
Total 61 180 141 147 197 726
Find Marginal Distribution of x :
% @—\@ | o-2 20-3® | 30-4@ AC- 5O
T 35 34 A a7 Y59

Find Marginal Distribution of y :

?—m—w—q@m—w—w—%@
€1 hBe 14 s '197-

Find conditional Distribution of x when y is 30-40:

B @-Y0 | '9-200 | 20-3 | 30-49€ 2030
T >3 2% 38 39 19
Find conditional Distribution of y when x is 20-30:
-0 | ®O-2F | 206-3% | 39-20 AT-30 |
g 2@ 28 38 48

AL ()|(‘\ ‘ 5

O = Bay | @ ot A& \eorest
%%M ® \RfeorrBer

Qby&g@=ﬁ & coRest ® ieorest
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Correlation & Regression
Analysis

If 2 variables move in same direction i.e. an increase on the part variable introduces an
increase on the part of other variable and

Decrease on the part of one variable intr‘odlilces decrease on the part of other variable also,
en 2 variables are known to be ayQ Wy C

If 2 variables move in opposite direction i.e. an increase on the part variable introduces
decrease on the part of other variable and
Decrease on the part of one variable results in increase on the part of other variable,

en 2 variables are known to be coakive iy <aarrlateds

[aYa Al EAVI/IaYAY
LIV

2 variables are known to be __\ Y /MEOFrEd 3SR
if movement on the part of one variable does not produce any measureable movement on the
art of other variable.

2. Correlation coefficient remains same in value, not necessarily in sign after shift of origin
and change in scale.
3. Correlation coefficient lies between -1 and 1, including both limiting values.

marks was found to be 50. What is the value of rank correlation coefficient?

— Zf:so, p=8
592 | ¢ xso 3s0
T (-—- = = (— - = 1— sS04
- V) ))
N ¥ = 90340476<

For a number of towns, correlation coefficient between people living below poverty line
and increase of population is 0.50. If sum of squares of diff. in rank awarded to these
factors are 82.50. Find number of towns.

—  F4 - pKO, ¥-0-36 h=<
cs_él r—G x22,sb-—|

- - 3 - R

1.§§ = : e I
My Noles \‘hi_ Q_e_\)‘\-— ® §6’

e hlw‘l"\J = 380
n=1%0

NO-oF wRsS =
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Correlation & Regression
Analysis

@While computing rank correlation coefficient between profit and investments for

10 years of a firm, the diff of rank of one observation was taken as 7 instead of 5 and

rank correlation coefficient was 0.80. What is correct value of rank correlation coefficient?
A 0.95 b. 0.78 c. -0.80

N d. None of these N
QO = 6 =d~ @Rtk Fd = 33-72+ B7
m = 4
X4
= - Tgot
= - % T Co8A5AeS

o)
%ression equations are derived from method of least squares.

@ Regression coefficient remain unchanged by shift of origin but affected dlne
change in scale. bvu =

a.lf u=3+x } then b, = b, ?&U: ,
v=y-18 and b,=b, _, — Oyp=-Ox —
- B

beu=x+17} !
v=y+ 30

» BY . v wio
c.If u=3x+18 thenb, = buy_%% E -réy XTH?;
v=8y-19 } = # - %BW‘E

: = J
d. Iif u=18x+17} then b =
v=2y-20 b, =

P Ve 0 NI ST

= | o = =% ﬂwm

o
bar -f Bﬁky
@ Two regression lines i.e. (y-y) =b,, (x-X) .

and (xx) = b, (y - y) intersect at point (X)y)

2 ﬁg.ﬁm Wil ghueas erseet of oMt (AN O,

O 3 Y =3R=18 y= —§)-83 WA
T = “é@t

© Tt Y= BErIe, V= |3t WS them

:gx

bre = ﬂ%%bﬂfé
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Correlation & Regression
Analysis
z b b

r yx

0.80 5.80 @-1*19%&'4!83758 ¥ M@e bag

0.75 0.20 2 -RYPBE
-0.60 —8-26474 -1.36
-0.80 1.10

1.23619 9 - V6428436095

"

There are some cases when we may find a 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 a correlation is known as :
Bi-variate data are data collected for : TR NoR- WW

a. 2 variables.

b. More than 2 variables.

—=#. 2 variables at same point of time.
d. 2 variables at diff. point of time.

If plotted paints in a scatter diagram lie from

Upper left to lower right then Upper right to\l’lower left then
v

N ENEERATIVY E PRESMIVES
cOrRENHA - CerFPe AT -

@

@If plotted points in a scatter diagram lie on a single line then correlation is
—a. Perfect Positive b. Perfect Negative / aorb d. None of these W

@The correlation between shoe-size and intelligence is
a. Positive b. Negative %6’ Zero d. None of these ‘

as BEY & eSSy e

__ 8 3 y==33 | 2 Y
— = 23 ' =23 2, 2\
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Correlation & Regression ¢
value of “¥' helps o8 4s Hnd  Type/Nakive]

ol covvelofion ag wel) as Seayee of Co¥¥e \adriory
Product moment correlation coetticient 1S considered Tor A

a. Finding nature of correlation b. Finding degree of correlation
Both of these d. None of these

_J

If r is positive then points in a scatter diagram tend to cluster :

/(From lower left corner to upper right corner
b. From lower left corner to lower right corner
c. From lower right corner to upper left corner
d. None of these

The co-variance between 2 variables is :
a. Strictly positive b. Strictly negative
c. Always zero — Either positive, negative or zero

€
Similarly SD= =Zew¥o oR posihve

XU
Variance = Z&%¥O o%® posiue

.

To find degree of agreement about beauty between 2 judges in a beauty contest, we use :
a. Scatter Diagram

b. Product moment correlation coefficient
—%z Spearman’s rank correlation coefficient
d. Coefficient of concurrent deviation

J

The diff. between observed value and estimated value in a regression analysis is known as
Error or Residue.

What are the limits of 2 regression coefficient ?

a. No limit b. Both must be positive
c. One positive & other negative ﬂ’ Product of 2 regression coefficients must be
numerically less than unity.

/

Regression coefficients remain unchanged due to :
4.’ Shift of origin b. Change of scale c. Bothaand b d. Either aor b

My Notes
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Correlation & Regression
Analysis

Correlation coefficient between 2 variables is -0.90, then coefficient of determinati_o;—i_sh?m“‘“\
a. 0.90 b. -0.81 c. 0.19 ﬂ' 0.81

—

69 Correlation coefficient between 2 variables is 0.70, then % of variation unaccounted form
d. 100%

If cov (x,y) = then 0o, . O,

— ! = s

If u+5x=6 and 3y - 7v = 20. (r),,= 0.58 then (r),,=?

a. 0.58 . -0.58 c. 0.84 d. -0.84
Y= 6-SR By =20 *"‘T‘_ﬁ‘év
W= -SSRt | = 7V

_—2@ _\_3
e, = ZV

If sum of squares of diff. in ranks, given by 2 judges A and B of 8 students is 21,
what is the value of rank correlation coefficient?

a. 0.70 b. 0.65 46?0.75 d. 0.80
— . g < 21 L l2e _ 278
e ol A %

For 10 pairs of observations, No. of concurrent deviations found to be 4. What is
coefficient of concurrent deviation?

a. [0.20 b. - [0.20 c.1/3 A 1/3

7\

w=48, m--g, e=4H
2 n

© = 36 —3W
WL ot ace)-m Am = 36
\ '3 m W= 9
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Correlation & Regression

Analysis

The coefficient of concurrent ;ieviation for ‘p’ pairs of observations was found to be
1/43 If no. of concurrent deviations was found to be 6. Value of ‘p’ is :

@ b. 9 c.8

Ify=4 + 3x is regression lineofyonx. Mof x=-1; AMofy=?

b. -1
A+ 3 (AN BRD
= 4+ 3 ()

=

d. None of these

—

c. 7 d. None

@ 2 regression lines are y = -2x+3 and 8x = -y+3. Find value of r.
. - 0.50 c.-1 /2

QR = 3-3!.

i

=

a. 0.50

d. None of these

—20 4+

3

Given the following equations 2x - 3y = 10 and 3x + 4y = 15, which one is the regreggﬁn
equation of x on y.

a. 3x+4y=15 b. 2x-3y=10 c. Both —None
2% = E

=
= —078

—3? =S
‘Q h_%u
= ) )
-\-\-\-‘_‘“—‘——._

e

.

7S

a. 16

i

2 regression lines are given by : Sx + 10y = 25 and 16x + 5y =12, & Variance—aT
x=25,SDofy=2

& s c. 64 d. 4

e. None of these
09

Bye=2fow

—0.80 = -5 SBK _%g_

5y ®

hw= -©-80 = —0-3RF
ks _ %@
FE —-0.80x -0:3125
= —-9-50
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Correlation & Regression
Analysis

@ Varisbles Nature of Correlation
1. Profit of insurance company and no. of claims Ne@m l;él\zle.
2. Demand for goods and their prices under normal y ve
circumstances Néa%-\ﬂve

3. Years of education and Income B@émvg

4. Amount of rainfall and Yield of crop %ﬁﬁi}@

5. Sale of woollen garments and temperature N.e JTIU@.
egative

For the bivariate data [(20,5), (21,4), (22,3)] the correlation coefficient between x and y is

a. zero b. 1 %—1 d. 0.50
E 20 2] HZ |

r=0.48, cov (x,y) =36, SD of x=16,SD of y=2?

r=0.52, cov (x,y) = 7.80, Variance of x= 16, SD of y =2
b. 3.25 c. 1.25 _M3.75
‘53 7 .RO

a. 2.85

2
s 3
a. 18.75 b. -18.75 c. 16.75 '4'.’None of these
ce
N = 2 AP = Z = 44568755
6@@

M 008 = m ) 597:3.75

If r = 0.40 then coefficient of determination and coefficient of non-determination are;esp.

%0.1 6, 0.84 b. 0.36,0.64 c. 0.60,0.40 d. None
Cctfeﬂ‘ﬁ* %% @éfé?mhéhﬁ’ﬁ 29 = 0 48 = @16
o0 — SRARHNRNAHOR ) = ‘evﬁ

Simple correlation is known as :
—: Linear correlation b. Non-linear correlation
c. Non-sense correlation d. None of these

sgggsﬂ&jh& ‘s —
Slope of regression equation of x on y is : 11 Qﬁré't-ﬁf =@ w

T/

a. b, b. b, L. /b, d. 1/b,
Req lin £ AV GRS o \
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Correlation & Regression
Analysis

Slope of regression equation of y on x is :

a.b, A.b, c. 1/b, d. 1/b,

o R 4-B= hya-%—&;»z-i

hyae@&r%) W:—: b ==

e 7 correct b. wrong c. can’t say d. None of these

byx is always same as b,
__a. correct %" wrong

@(")xy=(")yx siose cbtr—’fhg \I\F\@ - = B‘S%tl\%

e

Covariance measures gé M variation between 2 variables.
/( Joint b. Common c. Relative d. None of these

c P~ %
’ = = = = o

[N

—\(BEFSHEE %ﬂ'l(?é'%‘) = zX4 =7

e y :'f _Q_g

m K Comoation Cocthicient = {C QVarignTe BHERY)

%gﬁ g | = @9

\E 2 % m1
. _ a

g pearmans fank - WRSUEHE ) Eﬁ"v

%gl

opél

with W& | — -

I
|+
[

(@l | 3
Coefficient of -+ 2
Concurrent Deviation M
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Correlation & Regression
Analysis

b,=1.20 b, =0.90; thenr = ?

a. 1.039 b. -1.039 c. 1.08 Wrong data
@' W*Bﬁ'ﬂr Y-20 X V6P = 1-99%
AS wWek. @i oF 7 = 100, This i§ WrOrg

— \VAVALW 1|

Ifx=30,y=90, 0,=8, 0,=5, r=-0.75. Find Reg. equation of y on x.
a. Joint b. Common c. Relative d. None of these

W = (2-%) 4Y-Ap = ~ oo%%‘ﬁ!t + 16 e@s%;s

I I~

If FX) ()= 30, n = 3. Find cov (xy) —

If cov (x,y) =36,0,=9,0,=4.Find r

S (R-R)(N-9) o
@it —Hems =30 © j

A421.00 b. -1.00 c. 0 d. None
CoavVv Q& ¢ 3) 2 e -~
Gy - © d g
. o
é@@ﬁ‘i&l@ﬂ’hs also known as measure of association between T e
—_ 2 variables. ?

is ==

! H; the best method to obtain correlation between 2 varlables

-

voNoles
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Correlation & Regression
Analysis
If Reg line of y on x is 3x + 8y = 13y - 63x + 103. Find b,

~ X + %é =1 ERR + Y92
Z :'%ﬂ — CER

If Reg line of xonyis 16x-y=93x-21y + 83. Find b,

- =) = R —24y) +¥3
— =R = 93 = 209
=gz 224

Ifr=-0.63812, b, =-1.36822, b, =?

-

¥ = Byee- P \

P35 = — 136822 X E‘-’é?,!) Eﬁﬁi‘: — 287641

| Correlation between temperature of city and sale of cold drinks is :

b. Negative c. Zero d. Can’t say
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