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Is this adequate?

Straight Line Model



Quality of Fitted Data

e Does the model describe the data
adequately?

 How well does the model predict the
response variable predictably?



Linear Regression Models

* Limit our discussion to adequacy of
straight-line regression models



Four checks

. Plot the data and the model.
. Find standard error of estimate.

. Calculate the coefficient of
determination.

. Check if the model meets the
assumption of random errors.



1. Plot the data and the model



Data and model
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2. Find the standard error of estimate



Standard error of estimate




Standard Error of Estimate

a(T)=6.0325+0.0096964T

];- ; a, +a,l; | a;—a, —al
-340 | 2.45 | 2.7357 -0.28571
-260 | 3.58 | 3.5114 0.068571
-180 | 4.52 | 4.2871 0.23286
-100 | 5.28 | 5.0629 0.21714
-20 5.86 | 35.8386 0.021429

60 6.36 | 6.6143 -0.25429




Standard Error of Estimate
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Standard Error of Estimate
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Scaled Residuals

. Residual
Scaled Residual = :
Standard Error of Estimate
Scaled Residual = a —ay a4yl
Sa/T

95% of the scaled residuals need
to be in [-2,2]



Scaled Residuals

s . =0.25141

: Scaled
T. a; Residual Residual
-340 | 2.45 -0.28571 -1.1364
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3. Find the coefficient of
determination



Coefficient of determination
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Sum of square of residuals between
data and mean




Sum of square of residuals between
observed and predicted

S, = Zn:(ai —d _alTi)2
i—1




Calculation of S,

.

l

o, —a

-340
-260
-180
-100
-20
60

2.45
3.58
4.52
5.28
5.86
6.36

-2.2250
-1.0950
0.15500
0.60500
1.1850
1.6850

a =4.6750
S =10.783



Calculation of S,

T;' a; |a,+al;, |a,—a,—al
-340 | 2.45 | 2.7357 | -0.28571
-260 | 3.58 | 3.5114 | 0.068571
-180 | 4.52 | 4.2871 0.23286
-100 | 5.28 | 5.0629 0.21714
-20 | 5.86 | 5.8386 | 0.021429

60 6.36 | 6.6143 | -0.25429

S =0.25283




Coefficient of determination
2 _ St o Sr
St
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= 0.97655
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Limits of Coefficient of
Determination

2:St_Sr

r

0<r* <1



Correlation coefficient
St o Sr

VS

= 0.98820

=

How do you know if r is positive or negative ?



What does a particular value
of |r| mean?

0.8 to 1.0 - Very strong relationship
0.6 to 0.8 - Strong relationship

0.4 to 0.6 - Moderate relationship
0.2 to 0.4 - Weak relationship

0.0 to 0.2 - Weak or no relationship



Final Exam Grade

Final Exam Grade
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Final Exam Grade vs Pre-Req GPA
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4. Model meets assumption of random
errors



Model meets assumption of random

errors

Residuals are negative as well as
positive

Variation of residuals as a function of the
iIndependent variable is random

Residuals follow a normal distribution

Thereisno-autocorrelationbebweenthe

datapoinis-




Therm exp coeff vs temperature

T |a T a T o
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Data and model
a=6.0248 +0.0093868T
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Plot of Residuals
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Histograms of Residuals




END



What polynomial model to choose
if one needs to be chosen?



Which model to choose?

y VS X
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Optimum Polynomial: Wrong Criterion

Sum of Square of Residuals, Sr

5 X 10 *'® Optimum Poly:Wrong Crit

1 4 7 10 13 16 19

Order of Polynomial, m
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Optimum Polynomial of Regression

10 -6 Optimum Poly:Correct Crit

Sr/(n-m-1)

Order of Polynomial, m



END



Effect of an Outlier



Effect of Outlier
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