STA404
Regression & Correlation Analysis
Lesson 8-1

Statistical Inference about
Regression

Explanation of the hypothesis testing procedure
for simple linear regression coefficient §



What is Statistical inference?

Statistical Inference




Difference between Population &
Sample Regression

/ Population Regression * Sample Regression
) o~




Hypothesis Testing — General
Procedure

Procedure Table

Solving Hypothesis-Testing Problems (Traditional Method)

Step 1

State the hypotheses and identify the claim.

Find the cnitical value(s) from the appropriate table
Compute the test value.

Make the decision to reject or not reject the null hypothesis.

Summarize the results.



Testing Hypothesis — Procedure about
Regression Coefficient § =

'}"-—ﬂu@

Step 1

Stat the hypothesis.
Hy: =0 and Hy: =0
Hy: <0 and Hiy: 8>0
Hy: =0 and Hy: <0

Step 2
Decide the level of significance.
Here, we set the value of @ = 5% = 0.05



General formula format

Many hypotheses are tested using a statistical test based on the following general formula:

(Observed value) — (Expected value)

T'est Value = .
Standard error

&

The observed value is the “statistic” (such as the mean) that is computed from the sample
data.

The expected value is the “parameter” (such as the mean) that you would expect to obtain
if the null hypothesis were true. In other words, the hypothesized value.

The denominator is the standard error of the statistic being tested (in this case, the
standard error of the mean).

b — Po

S.E(b)

It is t-test. It depends on Degree of Freedom = df = n-2



Required calculations

F- 4
Know and do the required calculations and flnd the test value,

t/ £ _%ﬁf{‘_ﬁmr iy Hﬂﬁmm{ﬁ:m

nZXY - (XXQXY)

a= Y —(bX
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Critical Value, Comparison and

Conclusion
Step 5
e Use t-table to find the critical values.
e Plot these values on bell shaped curve.
e Compare calculated value with table value

e Conclude and summarize the result

intervals 80% 90% 959, 98 9%| 99°4
Onetail, a 0.10 Q.Q5 0.025 0.01 0.0IH
Two tails, a 0.20 0. 10 0.05 Q.07 001
30 i8 6.314 31.R2) 63.637
T.fB6 2.920 6.964 9.923
T.6B s3 3.1B2 4.541 - 0.025-e- 0.95 ¢-0.025 -»-
1533 32 3./4 46TH
1476 2015 2.571 3.365 4.032 ;
|.440 1.943 2.447 3.143 3.70 Do notreject
11497 1.B9 2.365 2.99R 3.499 .
2.B9% 3.,55 Re']eCt
2R2
1.3-2 1BI2 3.169 |
T.k3 1.7% 2.118 3.10fi 0
1356 1.7B2 2,179 2.681 3.055
1%0 1.771 2.160 2.68 3.012
1.345 1.76 1 2.624 2.97
1341 1.783 2.602 2947
IM 1.746 2.120 2.5B3 2.921
B3S 1.740 2.567 2B9B
1130 1.34 2.101 2.552 2R7B
1,328 L72R 2.539
1.]25 I 2.529 2.R43
I 1.721 2.08f1 2.51 2.831
1.M1 1717 2.074 2.508 2119
1.319 1214 2.059 2.50C 2.807




Testing Hypothesis — Example

Height (X) Weight(Y)

For the Given data:

)

: L 60 110
Estimate the regression line from the
following data of height (X) and Weight o0 13>
60 120
(Y)
62 120
62 140
Test the hypothesis that the height and 62 130
weight are independent. 62 135
64 150
64 145
70 170
70 185

70 160



Testing Hypothe

Step 1

Stat the hypothesis.

Hy: f =0 (Thereis NO slop. There is NO linear relationship.)
H, : [ % 0(There exist linear relationship)

Step)2
We set the level of significance (alpha) ¢ = 0.05

Step
The test-statistic (formula) to be used is:

== b'ﬁn
S.E(b)

t follows t-distribution with degree of freedom df = n-2




60

60
60
62

62
62

62
64

64
70

70
70

Computation

110

135
120

120
140

130
135

150
145

170
185

3600
3600

3600
3844

3844
3844

3844
4096

4096
4900

4900

YY
12100
18225
14400
14400
19600
16900
18225
22500

21025
28900

34225

XY
6600
8100

7200
7440

8680
8060

8370
9600

9280
11900

12950

160 4900 iiiii i i iiﬂ




What we need to calculate?

Step 4

Do necessary computations from data and solve the formula using
these values.

_nXY-Exiixy
x @ nYxI—(¥x)

= . ¥ V-
SX - Xy =zx* - &1) @&




Let’s do calculations

Step 4
_nEXY —(EX)EY) (WY reige) — (7¢)(12e0) /o360 = %5.03

bh = -
n XX — (X X)’ Lfl)(il-‘]ﬂé‘E} - Cfﬁ)] 2060

a=Y —bX = (E;-?) —(j_gt}(_ﬁéj - =My =

f2

S(Y =F) =EY* —aS¥ —bEXY = Yybteo — (11%0){nes) = & 1) (0 9580)
= -! 015 .60

. 3
X _yres- % L i

X -X)Y=ZX"-
M [



Let’s do calculations

Step 4
" n-—2 2-2 T
L g, = Sfx - ?_54&1 = qjé?} - ?'ﬁ'
A= A T
= 503 —0
b t‘un - - {; I-I-.'g
s, 0.77%



Critical Value from t-table

Step 5 : Find the 0.05 column in the top row and 16 in the left-hand column.

Where the row and column meet, the appropriate critical value is found.

Confidence

intervals Ri%% W L DRY 09%
One tail; & .10 .05 0023 ool nons

d.f. Two tails, o 0,20 0,10 0,02 0,01
i 1078 Bild e 1 312210 3637
2 1556 1920 afos H.96% 9,925
1 | 38 21,353 1|2 444) S 841
4 1.533 2132 217 3747 4604
5 1478 1015 247 3364 4,033
f | 420 1943 2447 1143 3.707
7 1415 I 895 2 )es 3 9OR 3409
% 1397 1 860 (¥ 3 596 3345
383 | K33 . ps el | 320

C o ) — —g— i 1,74 3160
1383 1,796 : Y=18 1,106

i2 1356 1,782 2.1 2681 3044
13 1,350 Werd] 3 160 3650 10132
4 & 28 ey 1 > 148 Jald 2977
1% 133 1.753 2131 3 402 2047
Ié ELy 1,748 3 | %) 543 393]
17 1.333 1.740 210 2567 2 898
I8 1.330 i.734 .10 7443 TETH
1% LXK 1,729 2093 T 239 ZE6l
0 1.32% 1,724 2084 1538 3845
3 1133 W7t 3 080 T<|8 3 g1
22 1321 1717 2074 pi- 157, 2 Kla
no, 1319 1714 2 060 7 500 2807



Decision Rule

—0025— 095 \ ~le—0025 —e
Donct eelec: \

Step 5

Conclusion and Summarizing:

Since the computed value of t=6.89 falls in the critical region, so
we reject the null hypothesis and may conclude that there is
sufficient reason to say with 95% confidence that height and
weight are related.



An other example — Do yourself

In linear regression problem, the following sums were computed
from a random sample of size 10.

IX =320, Y =250, ZX* =12400, ZXY =9415and ZY* =7230

Using 5% level of significance, test the hypothesis that the
e : . & .
population regression coefficient, B is greater than 0.5.

ﬂ e —
Hint: =P 705
o [F< 0.8




Hint

Ho: 0
H,: i > 0 (Given claim)
T W
est formula =t = P—?&

b
™ . SYX

Sp = —=— _nEXXY=EX)EY)
JZ(J{‘X‘J b= nYy X —(x)
Y(Y-=Y)? |ZYVi—alY-bYXY
Svx = =0 n—2 = =
a=Y — bX

(ZX)

n

T(X -X) =X -




=

VAW N

Summary

Remember the all hypothesis-testing situations using the
traditional method should include the

Test Value = (Observed rolue) —(Expected value)

Standard error

State the null and alternative hypotheses and identify the
claim.

State an alpha level and find the critical value(s).
Compute the test value.

Make the decision to reject or not reject the null hypothesis.
Summarize the results.



TTTTTT



Get Ready ...

*Check mic position
*Check resolutionsize

*Check pen
*Say something....
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Statistical Inference about
Regression

Using the t-test for hypothesis testing of
— the intercept of regression line



hat is intercept of regression line?

» The Y intercept of a straight line is simply where the line

crosses (cut) the Y axis.

2 Yy = bX

.__.Il., -
' a o

* |n the above diagram the line crosses the Y axis at 1.
« So the Y intercept is equal to 1.




Can you tell?

*What is intercept of the givenline?




Difference between Population &

L

*» Population Regression » Sample Regression

Y=a+pX+e&

Y=a+bX +e
3 Ir,,::M - = -



Hypothesis Testing — General
Procedure

— S

Procedur~ able

np 1
Step 2
Step 3
Step 4
Step 5

rfving Hypothesis-Testing Problems [Tradmnnal Hethnﬂ]

State the hypothesg
Find the cnggi vnll:lﬂs} from the appropriate table =~
Compute the test value. o

Make the decision to reject or not reject the null hypothesis,
Summanize the results. :

(0



Testing Hypothesis — Example

* Forthe Given data: ““

65 B5

50 74

* Test the hypothesis that 35 76
, s 90

Hy,: a =32against H, : a + 32 £e ac
70 87

65 94

70 98

55 81

70 91

50 76

55 74



Testing Hypothesis — Example

Step 1
Stat the hypothesis.
" Hy: a =32
Hy: a# 32

Step 2
We set the level of significance (alpha) @ = 0. 01 (1%)

Step 3

(Dbserved pale) - (Expected ol

The test-statistic (formula) to be used is: 1.1 = e

0=,

—

- S.E(a)

It follows t-distribution with degree of freedom df = n-2



What we need to calculate?

Do necessary computations from data and solve the formula using these

T Y -
values. [f’”_ L yoeaky

Il“‘il‘xlh\__‘ Gl -
/u G v [ 1N , Ay -E0En

[ ==
s.blaj
1 X Aal Z_ e vyl
5.E{aj=su=st;+m nEX°-(LX)

_/_ 2r—2yY T vy—aXy-bI XY
WXEN a2 | n-2

(ZX)

"

%

R
I
=

(X -X) =Xx*-



65

50
55
65

55
70

65
70

55
70

50
55

Computation

85
74
76
90
85
87
94
98
81
91
76

4225
2500

3025
4225

3025
4900

4225
4900

3025
4900

2500

7225

5476
5776
8100
7225
7569
8836
9604
6561
8281

5776

XY
5525
3700

4180
5850

4675
6090

6110
6860

4455
6370

3800

74 3025 iiii iﬁii




Let’s do calculations

Step 4

nIXY —(EOCY)  nlerees)- (8 1eh) Mg
b = 5 > — - =ﬂ_ﬁ?
nEX* = (X X) (e - (9)° k075
a= ¥ —bX = """

‘\ lo %) L_m)_ 0. o5]

E{}’_};}: =YV _4X¥ —pEXY = t§ %S -LT“'-“-“](V"J - (ﬂ.i‘!%{ﬁ!“‘&)

2 o
1 L



Let’s do calculations

Step 4
o (Y -¥)2 _ La T = 4.5l
X = n_z e 1-1 =

I PR | (&y.42)”
5.E[a]-5ﬂ~3y_an+W = LL;E-‘EUJ f_i + — | ,} -t W =W l'.r';l..

61117
- To.a8L - X
3 2= = "‘.':—— i _ '-ﬂ.‘r"g

= 5.E(a) 43



Critical Value from t-table

Step 5 : Find the 0.01 column in the top row and 10 in the left-hand column.
Where the row and column meet, the appropriate critical value is found.

Confldence

imervals RO 0% GEn,
One tuil, & 10 ! .08 . 0015
L. Two tails, o 0.20 | 0. 0.05
I I058 fHil4 [2. 708
2 | EX& 2920 4.3
3 | i 2353 3143
- I.433 2132 27T
5 | 20T =571

6 1 441 1943 - ¥
7 1.41% 1294 32382
[ ] L3587 1. 360 Pl 11
1353 1833 o |
1 383 1,798 23010
2 356 1. TR 1™
13 1.3%0 15Tl 2 180
14 | 348 LTl 2143
15 1 341 1. 753 213
16 Ay 1. 748 2130
7 1333 i.740 2110
& 1330 1.734 2.1
19 1328 1,729 2040
20 1325 1.72% 2 URE
24 | 330 LTl = 8D
2 .32} LTL? =04
i 1319 1.714 2.06%




Decision Rule

Step 5

Conclusion and Summarizing:

Since the computed value of | =-0.169 does NOT fall in the
critical region, so we DO NOT reject the null hypothesis.



An other example — Do yourself

In_limear regression problem, the following sums were computed from
a random sample of size 10.

SHe=20t =750, ZX° =12400, ZXY =9415and ZY* = 7230

-

Y =4.04+0.655X
(Y -Y) =53.175
(X -X) =2160

e=5% tevel of significance, test the hypothesis that the intercept of
regression line, a is zero.

Y int:

NN\ )



Hint

Hy: a= {]%Eiven claim)

Hit ax0 3
r v (F=4.04+0655X
Test formula =“'ft = d —=

,

nt Xy - X)(LY =
n¥ x2 (¥ x)

h =

1 X
S.E(a)=s5,= 5”\[; -2 Nh =

J}:(?-F)E erz-uzr-bz.ﬂ* JT‘
Syx = = « J—

n—2 n—2

(ZX)*

M

(X -X)Y=ZX°-




Remember the all hypothesis-testing situations using the
traditional method should include the

(Observed value) — (Expected value)

l'est Value =

Standard error
J:;':\.:'G "ﬂ':':'l"lLl? .-'h{:-.:: o

1. State the null and alternative hypotheses and identify the
claim.

2. State an alpha level and find the critical value(s).
3. Compute the test value. .~
Make the decision to reject or not reject the null hypothesis.

Summarize the results. ConMad /\

--——'_'_._._-h-
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Statistical Inference about
Simple Correlation

Testing hypothesis that the population correlation
coefficient pis equal to some specified value
other than zero



Hypothesis Testing — General
Procedure

Procedure Table

Solving Hypothesis-Testing Problems (Traditional Method)

Step 1
Step 2
Step 3
Step 4
Step 5

State the hypotheses and identify the claim.

Find the critical value(s) from the appropriate table
Compute the test value.

Make the decision to reject or not reject the null hvpothesis,

Summanze the results.



Sample Correlation e Population Correlation
Coefficient Coefficient

o 7

e Greek small letter “p
(rho)

o7
I

e English letter



Two Cases

Testing Population

Correlation Coefficient p

I—I—I

P =
T-Test

p = pg = Some Specified Value
£-Test



yome Main Points

Problem: Sampling distribution of “r” is
— Neither normal’
— Nor becomes approximately normal for large sample size

* Solution: Do Transformation:

Old variable = new variable

§ Ly — Z,=1.1513log "

] —



Testing formula

L e
(Observed value) = (Expected value)

Test Value = 4
o Standard error

AFE
A L
L~
A ~In — 3
W here.
# = LIS Blopt
' 1-#
1+ p

g = 1.]5131ng1



Testing Hypothesis — Example

e Arandom sample of 28 pairs from a
bivariate normal population showed a
correlation coefficient of 0.7.

e |s this value consistent with the
assumption that the correlation
coefficient in the population is 0.5?



Testing Hypothesis — Example

Stat the hypothesis.
Hy: p=0.5 (Given claim)
Hy: (%05

0.05 (5%)

T——

We set the level of significance (alpha) a =

The test-statistic (formula) to be usedis: 719/ =

'\-.I- o J W )
JCOMOArE frTi

z_f_ﬂ

/-saf,ﬂ—?

A

— It is z-test.



Calculations

an:—E

Given:r =0.7, p=0.5 and n = 28

Iz
Z, =1.1513 log —==1.1513 gt ) 16HS h}g.l_'*'_

—r) 1-0.7

Z,=1.1513 log(5.66)=1.1513 (0.7528)=0.87

= 11513 L;\J.f-—g-g— v Loy g = ““"' < I"'51"'.-.lur$L3)

[-&§

g, =1.1513 mg

- 11513 (o wﬂlj _ 45"



Calculating log Value

Windows calculator

D Calculator ‘ lgg}g tECLE fllF==

— ] =,
View Edit Help N dit Heip 7
Standaid Alt1
i Programmer Alt+3 b
|MCHMRH MSHMéH M-l A s bﬁ“ﬂ”ﬁ”ﬁ‘@
Histary Gl H :‘ |?| |T\ ‘_I I
L= flee]lc ] = [+ ] Digit grouping 7:“8:”?!?'7
| | ‘ I ‘ | ’ l ‘ l @ Basic Ctrl+F4 F— —— —— ——
3 L = s % Unit conversion Ctrl+U 4:‘ ‘il |LH & H 1/x|
EXER KRN Durcbeion e 1 ([ 2 [[ 3 | 'D
M Sl
L] 2]l o [l _‘ et I N | I
Lo Jl-Jl+]
Caleulator =] [ Calculator T 0% =i .
Edit_ Help View Edit Help
log(3)
’ %] ©.47712125471966243729502790325512
I @ Degrees @) Radians ) Grads | /W’ |E’ ’E' F M_-‘ | @ Degrees () Radians () Grads H MC | l MR H MS | ’ M= H M- |

|| [ P R =3 | | IIWH b H ( H ) |I4—|H| ce H c H : III ‘|
————————— sinh || sin x> n!‘ 7 8 g / 5

Lo [oon] o 22 [ [ 7 I8 [ 9 ][ oo
ame] e[ [ ] 15 [ 11 ][] e [l collsmod el ]| 4

s e 1 ]

e ||m..\|taTy?|m||Tu;T”_‘ [ = |[sann][ean | [ |[#2][ 12~ 2 Il 3 1] "l{ _‘

% % % % to I 5




Calculations

Now we have: r = 0.7, n=28, Z, = 0.87, fy = 0.55

—————

Z:;_.qu
1
dn—3
2 b $F 05 ) kf’“) . e ls) = ke
T T mes Y
WA
) D}U}J



Frequently used ZCritical Values

I°lypotksais Testing 0.10.0.V
9. = - a=Y. V. ="}
wd Cnt'icalValues Hyip = k ‘ﬂ =0.05 CV = =185
a=001,C

H:fp,:k

- CV =4+l
Hews k a=005CV = +1.65

a=0.10,CV.= +1.28
a=001,0V = +2.33

(B)RIy6t-\slis6 - 0

a <0101V, = =1 858

#P @t iig?




Decision Rule
Compare Calculated value with Table Value

Step 5

Conclusion and Summarizing:

Since the computed value of z = 1.60 does NOT fall in the critical
region, so we do not reject our null hypothesis and may conclude
that the given claim is correct.



When p = 0, then distribution of “r” is
— Neither normal .~ o
— Nor becomes normal on large sample «~

We transform “r” into a new variable which is distributed normally
Hence we can use to for testing.

Its z-test.

—_—

Eﬁthe testing procedure is same.



The END



Get Ready ...

*Check mic position
*Check resolutionsize

*Check pen
*Say something....
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Statistical Inference about
Simple Correlation

Zsting hypothesis that the population

correlation coefficient pis equal tozero




Hypothesis Testing — General
Procedure

Procedure Table

Solving Hypothesis-Testing Problems (Traditional Method)

Step 1 State the hvpotheses and identify the claim.

Step 2 Find the critical value(s) from the a ppropriate table

Step3 Compute the test value.

Step 4  Make the decision to reject or not reject the null hypothesis,
Step5 Summarize the results.






Two Cases

Testing Population
Correlation Coefficient p

p = pp = Some Specified Value
£-Test




Some Main Points

fmpling distribution is NOT symmetry BUT it is
nteresting to note that when p =0, then its symmetrical.

Above make it possible to use the t-test.

T-test can be applied for any sample size

hat does it means No: p =0
There is NO linear correlation between twovariaifles




Testing Hypothesis — Example

e A random sample of 20 pairs of
observations gives a coefficient of 0.45.

e Test the hypothesis at the 0.05 level of
significance that the correlation
coefficient in the population is zero.



Testing Hypothesis — Example

_~ Stat the hypothesis.
Hy: p=0 =(Thereis NO linear correlation between two variables)

Hi:p=0

=

>
e We set the level of significance (alpha) @ = 0.05 (5%)

N \QisErved raie ) - | Expected valug

The test-statistic (formula) to be used is: 7,144

'.I TR, J s )
JLAMOATE erroy

It foNows t-distribution with degree of freedom df = n-2



Calculations

- rajn—2
Dl—r:
)
lIIIl'-.
1

r :u: 2.14
0.89

I = t-Calcuated Value=2.14



Critical Value from t-table

Step 5 : Find the 0.05 column in the top row and 18 in the left-hand column.

Where the row and column meet, the appropriate critical value is found.

Cnnfidencc
intervals B0% 9% 959, 98, S S
One tail, o 0.10 0.05 0.025 0.01 0.005
df. Too tails, n R20 0.10 Coos) 0.02 0.01
I 30 8 6.314 12. 06 31.Pzl 65557
i.éaa 2.920 4.103 5.9s3 9.925
3 1,638 2.353 3R 4.541 5.841
4 1.533 2.132 2.76 3. /4 4.£i04
5 1476 2.01S 2.7 3.365 4.032
& 1.440 |.943 2.47 3.143 2.70
7 |.415 l.a95 2. |65 2.99g 3.499
8 1397 |.B6n 2. |06 2.ass 3.351
9 1.383 1.833 2.|62 2.R2\ 7750
10 13i2 1.BI2 2.[25 2. /64 3.1
11 1,3b3 |.796 2.7101 z.>1B 3.10d
12 i3la |.7g2 2,79 2.681 3.055
12 Ino 1.771 2. [l60 2.1 3.012
14 1.345 1761 2. |45 2.624 2.97
15 1.341 1.253 2. 31 7£102 2.947
1d 1za¢ 1.74fi 2 2 583 2.921
' 333 1.740 X 2.5¢7 2.898
¢ 23832 2.R78
t I 1.729 ] 2539 2.861
20 1325 1.728 Z.eas 2.528 2.RA6
21 1323 1.721 20an 2.518 2.831
22 1.321 1.717 7074 2.508 2.519
23 1319 12 14 2.069 2.500 2.807




Decision Rule
Compare Calculated value with Table Value

Step 5

Conclusion and Summarizing:

Since the computed value of | =2.14 falls in the critical region, so
we reject our null hypothesis and may conclude that the
correlation coefficient in the population differ from zero.



It is similar to test the ....

- f'IH@
[-There is NO linear correlation between two variables.
. — The two variables are INDEPENDET

I

* Ho:B=0
— There is NO linear correlation between two variables.
— The two variables are INDEPENDET



When en distribution of “r” is symmetry. Therefor
we can use t<fe

ran— 2
The formula is: i — v
=

Testing H,: p =0 is equivalenttotestH,: B =0

T-test can be applied to any sample size.




The END



Regression & Correlation Analysis

How to fit a Second Degree
Parabola line?

Setting up Normal Equations



Shape of equations/data ...

)

O;&:#bd@ ] J:QTEITC@ J:@Thwr@%ﬂreﬁ{@

s e —-——'@—( i ff::fhﬂl Aﬁ;& ES’ J'IJE;J.__FH[' ﬂ'!ﬁff.-f SZS/
Eﬁgaﬁ Pﬁljﬂﬁgﬂ“




Normal Equations?

Jormal equations are equations obtained by
setting equal to zero the partial derivatives of
the sum of squared errors (least squares)

e This is a technique for computing coefficients
for equations

e |t finds the regression coefficients analyticedly



How to make Normal Equations ...

G5
™ E fl-
= TR 2
Y_:Q"ﬂ_:]}_( Y=a+bX +cX
| ¢ - - T
::,J;f?r; A
“The normal Equations are .....
//
g
w[h_Y a‘—l—be >>Y =na+bxZ X
'\M

XY=aX +bX" >YXY =aXX +bX X"




How to make Normal Equations ...

Y= a+bX+cX"

F‘;) / E] (ﬁj,a
Thérlgmfal Equations are .

%ﬁ”—”l—bX—I-EX e XY = MU Jc'l?jr_?’i +C1K

v ;
Ty CTKJ

XC}" a+bX+cX) e XY =af¥ +tbyx

f
|'
"i.,."‘ L — :'J:' = 1
X (Y=a+bX +cX?) e X2y = alt+ bTX + L LX



Test your Knowledge ...

Can you find normal equation for the following equation ?

Y=a+bX +cX +dX’
e »ﬁw{’;jf T\Lx"

IZ}" “""Iiﬁ-]m{'.:x—rﬁ Tﬂi){

'-'-'

.m_w}+fz€}ﬂis}t ol f‘p’f

e TXY = 4Tk 4 b 1% 1 5% 4+ A TX
L d2X

4
o XY= rﬁ_fﬁ#g??‘“‘r‘“gﬁ



- The
END -



Regression &Correlation Analysis

How to fit a Second Degree
Parabola line?

Procedure and step by step
calculation with example



How to fit a Second Degree Parabola?

Example:

Fit a second degree parabola to the following data, taking X as
independent variable.

1
1.8
1.3
2.5
6.3

W N -, O



Equation of Second Degree ...

Y=a+bX +cX*

The normal Equations are .....

oYY = F’?{?"I-bZX'{-CZXE T What we need...? 5

Y Sx X
o BXV = aZX 4B X4 0EXC v | #.v

(LX) X

o BN —E X2+ bE N vaaxt L | JH Y &K



Required Calculation

V'f __/ ',.-"'r |.4-""f Lr.r"‘

D 1.0 0 0 0 0 D

1 1.8 1.8 1 1.8 1 1

2 1.3 2.6 4 i 8 16

3 25 7.5 9 22.5 27 81

4 6.3 25.2 16 100.8 64 256

Ttal g 3F 1 Be, 30 je= 25

A = p | "
> %! (3.3



Substituting the values in the normal Equations.....

/LY =na+bZX + eI X~

i

‘*’ XY =aZX +bZ X" +cZX’

A ZX?Y =aZX? +bI X’ +cZX*

| } 3 B ;ﬂ 2 ) Sp— T

f:"am 28 = Sa 4ok + 20C — (1)
\ H.r:—-\\

L'nHn MY = (0 0+ 3Dk + |56C _—_‘:Li{//
¥ 130.% = 30 O (solo + 354



Solve these equation to eliminate “a”
,12.9=5a+10b+30c —( L
/" 37.1=10a+30b+100c — £
/' 130.3=30a+100b+354c —)

/NMW /ju[,j fﬁ’@fyaﬁ L_..-:{* '[7” [

S

i
e
LB
\,é




Now, Solve these equation to Elll“l‘IInEltE “b"

11.3—0]£6+4Oc 1
19=1 S4c —
-FF = -y

= - asﬂ

N oW !-trju# Mo, obAL Z/ c. GJYU

1% =(o b+ 4o (053)
2N pode o 22
_.[a?*_t’ﬁ{ﬂ = lﬂ:-_lﬂ._?



Now, put value of “b” and “c” in Eq...1

12.9=5a+10b+30c —{) \.,.
Fﬂzyfhlm-f:&#%' b 2 € PS/

259= Soor [ © C;[‘.r‘:—%)‘f' 3:;(,5 _";ﬁj
[Lali Sa. — (0. F +!L*j




So by solving three normal equations simultaneously, we
are able to find the values

r'LTZ
b: ——{ D‘%
c= 0-S5
¥= a+bX +cX’ E

kjffq?_ﬁ' S?X*be}(

Cocd plted 2 Olg



Just for fun ... Graph of this equation




Recap

Decide Set Normal

Given Data Equation Equations

Solving NE Table
simultaneously Calculations

Final Equation




- The
END -



Test1...2...3

*Mic/Audio test
*Screen Area test
*Pen test



Regression & Correlation Analysis

How to Find the Standard
Deviation of Regression
lecture 12

It is also called Standard Error of
Estimate



Basic Idea

e observed values of (X, Y) do not fall on the
regression Line but scatter away from it.

e The degree of scatter (dispersion) of the
observed values about the regression line is
measured by a method/formula.

e |tis called standard deviation of regression
e |tisalso know as “Standard Error of Estimate”




Visual Seen ...




Formula ...

or population data * For sample data

. = P

e i—
— ——




Example

Example:

e —

* Find the values nfl‘r' ‘\T

* Find the rem:ll.ialvalues uat
 Showthat (yY—¥)=0

* Compute the standard error of estimate ¢

!! iy N

T

10
12
13
15
16
# 3

16
19

28
36
41

45
50



Fitting regression line
You can do it by yourself ...

Y =a+bX o\

B - & ﬂ: P>
B Sp— 3 (E%LE Sﬁﬂ.aﬁ

r
b= fi=
b ™ - _.__,__,——"-
—— {4
AT 7 1 F' -~ | j
l-u-r-‘f_.__._

.:[) -“‘I' 5

- -



16
19
23

@ L=

o, 1D

36
41
44
45
=10

Finding y

1.47+2.83(6) =




.,

Residual values and showing X(Y—-Y)=0

|:I'-|'_ 2

I_:I -I-'l_-l.q_bJ ‘—-l'l-

_

>
6
8
10
12
13
15
16
17

16
19
23
28

o] =
=

41
A
45
50

16—15.63= & 3¢
19—-18.46= o 3/
&= = s 2
28 — 23 7~ —(.0¥
O X5
? 73
Q.97
— [ .1
: J &0
Bl =0



Showing Standard rror

10
12
13
15
16
17

19
23
28
36
41
44,
45
50

15.63
18.46
24.12
29.78
35.44
38.27
43.94
46.77
49.60

0.38
0.54
-1.12
-1.78
0.56
2.73
0.07
-1.77
0.40

SUM =

0.14
0.30
1.25
3.17
0.31
7.44
0.00
3.12
0.16

15.89






Recap

Given Data Flndsand Find Y Hat
S d
Final Value qtare an (Y —-Y hat)
simplify



- The
END -



Test1...2...3

*Mic/Audio test
*Screen Area test
*Pen test



Regression & Correlation Analysis

How to Find the
Standard Deviation of

Regression
lecturel2

Example with formula



Example #2

Example:

* Compute the standard error of estimate s

(% . 8

20
24
36
32

28

38
32
26

280
360
450
420
400
500
475
320

—

—

X



Formula for Standard Error...

, (o
SZ S(F=F)  [SY?—aSY —bEXY
i _J fi—2 y W=2 I)/
So. _}-J /77_? i |
< Ifm'—}}D et L.U/ﬁ Rt
‘h;".'_._1'|,f___5.=_1'_ -2 - —. -
or \\ /l_ﬁ
: _J}J"—.::E}'—r’:};.-‘u"}' ) ?*’”L Oisi- -
5 n—2 ) | [ 7 \ =
- A
B I\_Ir - )



First we fit the Regression line

y=a+bx

Formula fora: Formula forb :

a=y—b(x) b~ () — (2X)(2y)
n(Ex) = (Ex)’

X =
y



Required Calculation

78400
2 24 360 8640 576 29600
3 36 450 16200 1296 202500
2! 32 420 13440 1024 176400
5 28 400 11200 784 160000
6 38 500 19000 1444 250000
7 34 475 16150 1156 225623
8 26 320 8320 676 102400

Total 238 3205 98550 7356 1324925



— From previous table we have:

H=8 .~
— : : L
2y =238 14,_/;1 308 _ =
Ny =3205 v~ i
e BE 2R ST
2x? = 7356 v~ R

Yy =98550 -~

— Now putting these values in “b™ and “a”, and by solving,
we get:

I
= pllxy) = (2x)2y)  8(98550)—(238)(3205) 25610 162
n(Ex )= (Ex) 8(7356)—(238)° 2204 —

:

a=yV-—Dbx)=400,62-11.62(29.75) = 54.92 |



— Putting the values of “a™” and b n the equation,
we get:

¥ = 54.92+11.62(x))



Using Formula ...

= E.I'|. - LH__.F
- - '.'l. I". ""-. ==, = e
5V - aly -prxy )
g = ST, T G o =54.02
3. _2.-_.__.__.__._ o= [
= | 5 ) b=11.62

Tyt =1324925

- E\ZE"JTCJ\‘LE‘ GL al.a:. J[}}:.j j "'il’u é’_’é‘_,-'t(j wl = 3205

3 !
¢ J \) b — }t B ]f Yxy = 98550
_ | 2seh




Recap

Given Data Findaand b

Remember
Formula

. PTV and
Final Value simplify the

formula




- The
END -



Test1...2...3

*Mic/Audio test
*Screen Area test
*Pen test



Regression &Correlation Analysis

Deciding the Type of Curve to fit

Which curve is suitable in which
situation



Lines/Curves comein
ifferent shapes

Linear Quadratic Cubic




Choosing the rightline...

Two Ways to
Check

Check By
Difference (Delta)

Check By Graph




Example #1

LUuestion:
Decide the suitable curve for the following data.

1 12
2 15
3 18

4 21



Lets do it ....

Solution:

Let, first we take its first difference as below and
see whether it is constant or not?

¥ Y First Difference Elta,s’" L_)
ety ,.fg,_‘w
1 HR i !'---‘_,’.-“""
2 15 Y 15-12= &+
. —F
3 18 18-15= 4
4 21 21-18= |




Criteria for suitable curve

Some*Mmore rules:

e Ifthe FIRST DIFFERENCES of Y are approximately constant, use
a straight line

e |fthe SECOND DIFFERENCES of Y are approximately constant,
use a second degree order equation (parabola )

If the THIRD DIFFERENCES of Y are approximately constantese
8, third degree order equation



Criteria for suitable curve

Here are few rules:

e |fZhe FIRST DIFFERENCES of logY are approximately constant,
fise a exponential curve

e |fthe FIRST DIFFERENCES of log Y and log X are approximately
constant, use a Geometric curve

e \f the FIRST DIFFERENCES of reciprocals of Y are approximately
constant, use a third degree parabola




Example #2 ....

LUuestion:
Decide the suitable curve for the following data.

1 10
2 14
3 21
4 31

5 44



Lets do it ....

SOLUTION:

— we take its first difference

— and see whether it is constant or not?
— If not then go for second difference

5 &K
2 14 14—1U=L| I
3 21 21-14= ".f ‘?,.Ir - 5
4 31 31-21= (D (6.2
5 a4 4-31= (% 3 _p="%

o



Example #3 ....

Questton:
Suggest a suitable curve for the given data?

0 10
1 17
2 28
3 43

4 62



Remembe

y StraighLL'Lne'f*““ '1 A
bX -
* Se pﬂigegreeh (Alse called Perebele)

<}’ ﬂ+hX+e

* Third Degree Llne .
Y=a+bX +cX*+dX’




Recap

Remember
Rules

Remaining
process is
same

Check First
Difference

Make equation
and estimate
values

If NOT
Constant,
check 2nd diff

Check other
rules, if
needed




- The
END -



Test1...2...3

*Mic/Audio test
*Screen Area test
*Pen test



Regression &Correlation Analysis

Deciding the Type of Curve tofit

Use graph to get the idea of suitable
equation



Lines/Curves comein
ifferent shapes

Linear Quadratic Cubic




Criteriaforsuitable curve

ere are few guidelines:

If the graph of the values of gives a straight line, use a
straightline..

If the graph of the values of X and Y gives a curve with only one
bend, use a second degree parabola.

If the graph of the values of gives a curve of the shapgof
reverse “S”, use a third degree parabola.




Criteria for suitable curve

Few more guidelines:

e |f the graph of the values of X and log Y gives a straight line, use
an exponential curve .

e |f the graph of the values of log X and log Y gives a straight line,
use a geometric or logarithmic curve .

e |f the graph of the values of X and 1/Y gives a straight line, use a
hyperbola curve.



Lets explore few ... Example

oy
0

Luestion:

By plotting, which type of
line/curve is appropriate
for the data?

10
15
20
25

12
15

17
22
24
30



Lets Go To Excel....

un_t Home Insert Page Layout Formulas Data Review View Acrobat
g cut Calibri ‘i AKX gi; @ {+ge Wrap Text General i;l :‘F‘—ﬁdl Mnormal ‘ Bad
I A — = 5 p— Conaﬁonal “Format
Format Painter - Bl - Y FEE EMergeacenter - | $ %o * | 60 30 formatting  as Table
Clipboard Font Alignment Number
ke
B D E F G - | ] K L
1 X y Straight line
2 0 12
302 15 y
4 10 17 35
5 15 22
6 20 24 30
7 25 30 25 /
9 /
15 _—

11 D
12 5
13

0
15 0 5 10 15 20 25
17

19




Solution:

» |f the graph of the values of
straight line, use a straight line .

Straight line ...

35 q

3 T

20 +

10 4

/

Y

20

gives a




Example #2 ....

Jueston -

Decide the suitable curve
2.4

for the following data. 1
3.2
5.6
9.3

14.6

o ui b W N = O

22.9



Second Degree Parabola ...
SOLUTION:

e |f the graph of the values of gives a curve with only
one bend, use a second degree parabola.

25

20

15 -

10




Example

Lluestton:
Decide the suitable curve
for the following data.

O 00 N OO U1 A WIDN B

20
23
23
21
18
27
35
42
38



Third Degree Parabola...
SOLUTION:

e |f the graph of the values of gives a curve of the shape
of reverse “S”, use a third degree parabola.

45
35 -
30 -
25 4
20
15
10




Example #4....

Question: I

Suggest a suitable curve 0 32
for the given data? 1 47
2 65
3 92
4 132
5 190

6 275



Exponential Curve...

SOLUTION:

e |f the graph of the values of X and log Y gives a straight line,
use an exponential curve .

y logy
300 3
250 / 2.5

200 / 2 /

150 / . 1.5 /
100 1
50 _______f/ 0.5
0 0

0 1 2 3 4 5 6 0 1 2 3 4 5




Remember

* Straight Line:
Y=a+bX

« Second Degree line (Also called Parabola)
Y'=a T f:iX + .'::,XI

* Third Degree Line
Y :_q_%—_b}'_*F f;_)ii:_+ Cﬁ] .



Remember

= iy

( Y= ab’ >>> logY =loga+ Xlogh
Y =ae™ >>> logY =loga+ (bloge)X

" b e i TRl
| = f % ;

T

ll,.-“l/ .II



Recap

Remember Rules Draw plot of data Observe the plot

If not clear picture,
draw some other
values

Also apply verify
from mathematical
tools

Graph only gives
you rough ideas




- The
END -



Regression & Correlation Analysis

Converting non-linear into linear
form

Some useful transformations to
convert non-linear equations into
linear form



NOn-lInear VS Linear

Nonlinear Linear
@ ®
& o ® °
@ ® ®
09 / ® 9
® o, o ©®

-
-
-
-------




Nga-linear \/\ — b r |
Y =aX e b
| | 2 Taking log on both su.it.s

Vi&a _ e [; ,X/ L
oy = e

E_ ;j:;%;—f* + ¥ L,E‘-?'l
M%‘:} J-J !1‘\ L‘{}}i “*"7‘”*

Linear form —A+b '
‘ ‘ S Q

ransformation




Non-

Trankformation

Linear form

H2

Y =ab”

Taking log on both sides

f‘mn (a1

= :i’|£?-v"[_iﬁ;ﬁ

_ e
&%\{ . iﬁﬂ—f _@HQJ

Y = A+ BX



Non-linear
form

Linear form




Non-linear Y . |

e | a+ bX

Take Reciprocal / Tranlorm Y only...

Transformation |

Linear form }‘” = ¢ + hX



Non-linear
form

Transformation

Linear form

Change — and i
/ = X
f | o

Y' =a+ bX'



T~ R =)
" - -_Lﬂty'r;?; ){'F
L ;
Transformation "*( - R+ I9 }":.

Linear form Y =a+ bX '




Non-linear
form

Transformation

Linear form







Recap

Given data
forms non-
linear

Reconvert
back to
Original form

Use some
transformation
rule

Fit the curve
on NEW
equation

Take log,
divide,
multiple etc

New equation
is linear now




- The
END -



Regression &Correlation Analysis

How to fit an Exponential Curve?
Lecture 14

Procedure and step by step
calculation with example



How to fit an Exponential Curve

Example: _
Fit an exponentialcurve ¥y — 4™ to data given below:

1.6
4.5
13.8
40.2
125.0
363.0

o p L U x B - S 56 R 6 S



Before we start ...

e What information you get from this graph?

400
350 /
300 /
250 /
200 - /
150 /
100 //
50
0 4——7‘/ .
1 ) 3 4 5 6




\Mrmation of given EW
‘/f’ = a;@( i
Taking log on both sides...
-ﬂ}:\ N

LUT J [;j;)f




Just for fun ... Graph of this equation

QOriginal data After Transformation

Vv

1.0




Tra rmation of given equation

Nonlinear form (—.—) Linear form

/ |
Y=g —— L( = ﬁ\ JJSX



Now it is linear form—;

29" *r
= A+ BX

. wuxy Qﬂk““

?/ﬁfd /ff

(ZAY) — (24X )(2))

b= S 3
g nEX® —(ZX)
o

f

N i)t = @,K g

—

{ - PX



Required ?alculation
) /!

!

.;l'_.__

X

1

2 4.5 0.6532 0.4267 1.2064 A

3 13.8 1.1399 1.2993 3.4196 9

4 40.2 1.6042 2.5735 5.4169 16
v 125.0 2.0969 4.3970 10.4846 25
6 363.0 2.5589 6.5531 15.3594 36
21 = - 8.2582 15.2914 37.1911 91

i"'l'-:;[r-' I -c"-.f!!.‘.fi-"lL Jl f_;l"* ’\I‘ .if"—"[; L_:E“:A\] E_;"{T



B formula

_ (EXY) = (ZX)(EY)

B
nEX? — (ZX)
fsat)- ()(8as2)
( (“?f') -*“'[2(\1
48 FE
IS
(= O ‘fl



A formula




Converting back ... e UR

\ =
A =164 B = b(log e)
— 1 = i—1 A /

a = anti—log(A4) o 4IE b é_? (2-1/§ 3}

= ondi-dsy . lfﬂ'ﬁ -
1 : N S S CRILLY

i—
o

Pt |
=~ 2 {_\,11’1 )

s - | ;
b BV,
-4 s




How to Use Windows Calculator

* For Anti—log * For log
— Write value — Write value
— Then Press  10* — Then Press ] log |
o] Calcutator gir ] Calculator i
i’ﬁﬂ Eda Help View Edt Help
powten( -8, 2808 P ' log{2.7183)
0.52420760100846283029883547 730796 8.43429738512450862955111480549396

® Degrees “Racer  arada || mc Wl || ms | we || e | B Degrees Cmagams O Gean || ac | wm | wes e || e

) S [ [l Lol el fe e

| v fvon o |22 [ ][ 7 |8 [0 ][] » i o[ |3 [ [ ][ 7 18 | 9] 2| =

d:: i I:H_-_Il.t"' #‘I! e 5| T . | A ::I'iu-mn:::_ :r._'llﬂ';”-l: _;__ |?r|_- | e
j|E2 (23] | [im[fmon] o[ 2 L] 1 |2 ][ 3 ][~ ]

; - [ =
fl||mil“ﬂfallﬂ'|| 0 || - [furs




Hence the original equation ...

P atityrag values.. .
("] O} X
— M & s .
P edagdd) ¢ o
Pt ﬁ\ C..-" iy At
Voh ¢
1~£\£u b
1 . \ ()
/ Hhxuu./ 8



Recap

Make suitable Get new

CINER BelE Transformation equation

Do Table
Calculations

Final Equation Converted back




- The
END -



Regression &Correlation Analysis

How to fit an Exponential Curve?

Procedure and step by step
calculation with example |



How to fit an Exponential Curve

Example:
Fit an exponentialcurve y — 5 X“ to datagiven below:

2.98
4.26
5.21
6.10
6.80
7.50

aowv b W N



Transformation of given equation

Y (JX 7

How .
‘HGW 7 ‘

yﬂft linear form (—.-—) Linear form 5

Taking Taklngzlﬂg on both sides... b) l J“)[ /

cy = (), )l
‘ﬁc/ = R /. I

. - A X )
’]\j'\n\i" {I“Z/_Jf' E - L JQE " \ .LE. LL |

AT e



Now it is linear form ...
1st normal eq YR

(Apply Zon't Y' = A+bX f:\ N
N Nt f';/wm

Ist normal equation: 2nd normal equation:
(Apply Z on both sides) = (Multiply with X" and then
‘| Apply X on both sides)

= i ) 1 Ay frﬁj
LY=MR+D 1P| gl syl oy
A = L CY = A% B
= Al |
e B / '| ’ /
_-.:T]’ I r L& :_f ,?(:' "JI" ‘«_x, r_| "nx?:’
| f\ I| - { i



Reqwred Calculatlon ;
X' Y Y

(Log H}*{Lug Y)

2.98 0.0000 0.0000

4.26 0.3010 0.0906 0.1895

5.21 0.4771 0.2276 0.3420

6.10 0.6021 0.2625 0.4728
4 6.80 0.6990 0.4886 0.5819
> 7.50 0.7782 0.6055 0.6809
6 -— Totdl - 4,3133 2.8574 1.7749 2.2672

o iy “| ‘ﬁ HJn' -1" | - -‘ J
Total ACH -[-| \ 1|__;h / ;‘f Z .;{\ '



Solving Normal Egs...find b

b___0
;ZFIZHA—I—PJZXF———— ’.ff;’a. 2Y 37y |}
'T\{ . P ,r_k::_r P Y ee—t |
f"ﬁ';,?[;«_:}:&/"ﬁ'ﬁr:::k?f{;?ﬂ) L-_j )
Iﬁ&““ ) tes B 3] A L Q Ir:a J‘[Efj
9 L o4 ’|J‘Z|Lb/'||!,; o ( 171] " \_/



Now we put the Putting “b” ... get value of “A”

E [/ / — Now we put the value of b = 0.515 in Eql and solve as
o I.'Eu { '.f"
>Y' =nAd+ bZX S o

——

G X D= Lﬂﬁr{’t rﬂ ]fﬂ ;5-'3*?"“{?/';

-
Q}"'\-\_n’
(_,_?t
)
R

|
L]
1
“\:I

B

=

Ree— e
.-—""_'_-_ {_l {
- ()

."q == N [ e II
) K= Uy 0




Converting back ...

A=1loga
— a=anti—log(A4)

L |
= l'-""Fl-ll-*---j P kf' I'- Lﬂl 1 —:fquh'l.l]
e *‘fqa



How to Use Windows Calculator

* For Anti-log . F?rTo#E\‘

— Write value ‘rlhwritEU ue
— Then Press | 10* — Then Press \ log |
(= == IEEpees B
View Edt Help View Edt Help |
potenc-a.2086) | ||| togl2.7183)\
@.52420360100846283029883547330796 0.4342973851245086205511148054939¢G
:_ﬁ-mfm " Nadman .:m_'_!'_u: !l.m us__'_m !u.| & Degreed (7 Radians m[ s | ome || wg || we |~
Ll [l |0l [ flue fli= || [ [ [ 1 [l ffo= @] < |2
ot sen e | 22 |0 | 7 1] 8 || 9 [[ 2|l % i [ [ an | x 9 [faall &
| | gy _mn 'I-H| ol E’l| 4 1 5 G || 1-!'I| ! n‘m_ mu‘r_ 1.'I1| x? 'Eli
l_mun|t’_#'r!1||?.3||‘ _| |nunnmlr‘| 3
| -t || B !-HI.| '-.'['-'.‘"fll. 0 I + -I Fi ll.p|l-ll




Hence the fitted equation becomes...

~ |'ﬁ|
l:ll‘i-p_r "rlll.,-"":::ll.-' ]Llllj_'j_ L.r"—r-‘-l_}ll |II III-"- I i L g
-4 . g o Iljl III



Recap

Given Data \WELG swtalgle Get ngw
Transformation equation

Solve Normal Egs
Final Equation Converted back and Do Table
Calculations




- The
END -



Regression &Correlation Analysis

How to fit a Reciprocal Curve?
Lecture 15

Procedure and step by step
calculation with example



How to fit a Reciprocal Curve

Explanation by Example. /*ﬂ

Example #1: Yo e *
Fit a reciprocal curve I: }i — ¢+ hﬁkn data given below:
0 10
1 8
4 5
6 4
12 25

16 2



Given equation ...

/ fﬁI\— a/:I‘ be Ll bives

) o
) |
Y ,;,r,w,. y

and make a new equation

1
},; =_
Let V=5

L am— l
- <l i II|I
I \ 0 L ¢ |
|I e -
!I _F_F_Fd___d-
\ s



Now it is linear form ...

ﬁu;ﬂ_‘_‘_‘_\l L f
:'ui’:a-:-b{’j/; i — Y =a+bX
\ - 5 F4 }:-- y

e —

N

As we already know- New form ...

— f

3 5 el
-~ m 7 XY iy |

—_

— -

h

M??EX?—{EX}E
a=¥ —bX

_ XY ) —(ZX)(2Y) b= —




Required Calculation

Vs X
0 of o 0 0
1 g/ 0.13  0.125 1
4 0.20 0.8 16
6 /a 0.25 1.5 36
12 [ 2 5\ 0.40 144

16 / 2 | 050 256
39, (1.58) (5 28 @3}

= LY LY pE



b

b formula

(XY - (2X)(ZY')
nEX - (X))




a formula

7/
a=Y'-bX g
5 o 1 == T_-ﬂ“
~ VDN
= Sl ) —(o 0248 = j o2 :]/“(”'
é / \ ;’II\ f;)
e SR
s )
V= 01019



Hence the original equation ...

-I—- = g + b X

v
Putting valueof "a" and "b"



Recap

Make suitable Get new

CINER BelE Transformation equation

Convert back, if Do Table
needed Calculations

Final Equation




- The
END -



Regression &Correlation Analysis

How to fit a Reciprocal Curve?
Lecture 15

Procedure and step by step
calculation with example



How to fit a Reciprocal Curve

Explanation by example:

—F_'-_._ -\-\-\-\'l_

Example #2: r'T‘Hf i \
Fit a line of the form ¥ = - to data given below:
" T arbY
L e ¢ _#__hi
0 10
1 8
4 5
6

4
12 2.5

16 2



Given equation ...

] j AN
Y =—— o No- A
r‘ﬂ\'l'_EX_j t J||
Take the reciprocal on both sides | w.q:mwaLt'u
| = pghy .
| J’ i
| | L




\\/Pdﬁv it is linear form

e N T
"-:f f .'I"l || - 'Illr !
y/f:./mb}( | 37" (Y'=a+bX/

/ I'
( ,/‘r f/llll. {‘f
As we already know \ New form ... /
oo TS
v wixy -4 L/
3= MIXD)-EXNEL) | D= — s
X - (TXY nix —(72
:}r'—hX = f |tg_‘_‘:



Req

il

uired Calculation

1 -::'bo
: '|

J

PR

-

256



b

b formula

 n(EXY") - (ZX)(EZY")
X -(EX)?

! \
/ \ [ 29 || .hgl
- E“S'H”%,; f~,1~ﬁ,,a| | &0 5
{ 7N A AR:
6 (455 ) — (@
i S | g
,L_.{'* _;JL E _ B r._f:’ LL{



a formula

s¢ 1 (8
R r?l.aﬂ.f =
i II"m._ J I'\. If—"_’/
—— _,_,.a—""'f_._ H'll
|I -
Bl
f”'#—;ﬂ-



Hence the original equation ...

—

r..--'“""’_’ | I|__,-—

/-—-= a + 1 | ?r—’ _::__4:1?)(

l]Ll_],_l.el-'ﬂE ‘-rd.]l.lfﬁi" nd "bh"




Recap

‘#.}0-.;

Make suitable s Get new

Given Data : .
Transformation equation

Convert back, if 4 Do Table
needed .' Calculations



- The
END -



