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CHAPTER 8  
Linear Regression models

8.1 Introduction
8.2 The simple linear regression model

8.3 Inferences based on least square estimators

8.4 Predicting a Particular Value of Y
8.5 Correlation analysis

8.6 Matrix Notation for Linear Regression

8.7 Regression Diagnostics
8.8 Chapter summary

8.9 Computer Examples

      

Projects for Chapter 8

Exercises 8.2

8.2.1

(a) Proof see example 8.2.1                    

(b) 
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8.2.3

(a) Least-squares regression line is 
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8.2.5

(a) Check the proof in Derivation of 
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(b) We know the line of best fit is 
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8.2.7
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8.2.9

Least-squares regression line is 
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8.2.11

Least-squares regression line is 
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Exercises 8.3

8.3.1

(a) Least-squares regression line is 
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(c)The 95% confidence intervals for 
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8.3.3
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are both normally distributed. In order to show these two are independent we just need to show the covariance of them is 0. (Property of normal distribution)

[image: image25.wmf]0

)

(

)

)

(

(

1

)

)

(

)

)(

(

(

)

1

(

)

(

)

(

)

ˆ

(

)

ˆ

(

)

,

ˆ

(

2

1

0

1

1

0

1

1

1

0

1

1

2

1

1

1

1

1

1

=

-

´

-

+

´

=

+

´

-

´

-

-

-

=

´

-

´

=

´

-

´

=

å

å

å

å

=

=

=

=

x

x

x

n

y

x

x

x

x

y

y

E

y

n

E

y

S

S

E

y

E

E

y

E

y

Cov

n

i

n

i

i

i

n

i

i

n

i

i

xx

xy

b

b

b

b

b

b

b

b

b

b

b

b

b


8.3.5

(a) Least-squares regression line is 
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(b) 
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(c) 

The 95% confidence intervals for 
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8.3.7

(a) 
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The 95% confidence intervals for 
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Exercises 8.4

8.4.1

The 95% prediction interval for x=92 is from 83.6195 to 111.7445

We can conclude with 95% confidence that the true value of Y at the point x=92 will be somewhere between 83.6195 and 111.7445

8.4.3

The 95% prediction interval for x=12 is from 84.20125 to 113.2464

8.4.5

The 95% prediction interval for x=85 is from 128.7849 to 191.9912

We can conclude with 95% confidence that the true value of Y at the point x=85 will be somewhere between 128.7849 and 191.9912

The assumption is the linear regression still valid for beyond our domain and therefore our y do make sense.

Exercises 8.5

8.5.1

(a) At 95% confidence level, we got the z is 1.3853 which is less than critical value. Therefore we do not reject Ho and it means X and Y are independent.

(b) P-value is 0.08297713.

(c) The assumption is (x, y) follows the bivariate normal distribution and this test procedure is approximate.

8.5.3
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Therefore 
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 is not an unbiased estimator of the population coefficient 
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8.5.5

(a) At 95% confidence level, we got the z is 1.237125 which is less than critical value. Therefore we do not reject Ho and it means X and Y are independent.

(b) P-value is 0.108.

(c) 
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(d) The usefulness of this model is we can use this model to make prediction.

(e) The assumption is (x, y) follows the bivariate normal distribution and this test procedure is approximate.

Exercises 8.6

8.6.1

(a) 
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(b) 
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(c) 
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8.6.3
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