
Chapter 14


Multiple Regression and 

Correlation Analysis

	Exercise 14.1

	Check your answers against those in the ANSWER section.

Todd Heffren, President of Heffren Manufacturing Co., is studying the power usage at his Vanengo Plant. He believes that the amount of electrical power used is a function of the outside temperature during the day, and the number of units produced that day. A random sample of ten days is selected. The power usage in thousands of kilowatt hours of electricity and the production on that date is obtained. The National Weather Service is contacted to obtain the high temperature for the selected dates.

EXCEL was used to compute a correlation matrix and ANOVA table for the Heffren Manufacturing Co. data. 

ANOVA

 

df

SS

MS

Regression

2

17.069

8.534

Residual

7

7.031

1.004

Total

9

24.100

a.   Regress sales on all the predictor variables in the data set.  Write out the multiple regression model.

b.  Compute the multiple standard error of the estimate.


c.  Calculate R2.

d.  Calculate 
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R

2

.




	Exercise 14.2

Check your answers against those in the ANSWER section.

Refer to Exercise 14.1 The output is for the Heffren Manufacturing problem. The table of simple coefficient s of correlation, anova table, and regression coefficients are shown below.

Power

Temp

Units

Power

1.0000

0.8384

0.3612

Temp

0.8384

1.0000

0.5057

Units

0.3612

0.5057

1.0000

 Correlations                                            Regression Coefficients

 

Coeff

Standard Error

t Stat

P-value

Intercept

-16.8

7.162

-2.346

0.051

Temp

0.371

0.0996

3.723

0.007

Units

-0.02

0.04791

-0.3563

0.732

ANOVA

 

df

SS

MS

F

Significance F

Regression

2

17.06870075

8.534350376

8.49636

0.013414203

Residual

7

7.031299249

1.004471321

Total

9

24.1

 

 

 

a. Interpret the simple coefficients  of correlation between sales and each of the independent variables.  

b.  Conduct a global test of hypothesis to determine if at least one regression coefficient is non-zero. Use α = .05.

c.  Conduct a hypothesis test for each of the predictor variables to determine which, if any, should be dropped from the model.




	Exercise 14.3

Check your answers against those in the ANSWER section.

The multiple regression and correlation data for Exercise 13.1 and 13.2 were rerun using the most significant variable temperature. Use the EXCEL output shown below and on the next page to answer the following questions:

a.
What is the new multiple regression equation?
b.
What is the 
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Y

value for the first item in the sample?

c.
What is the coefficient of multiple determination? Interpret.

d.
Do the residuals approximate a normal distribution? 

e.
Are the residuals constant for all fitted values of 
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Y

 ?  

Multiple R

0.838423

R Square

0.702953

Adjusted R Square

0.665823

Standard Error

0.945967

Observations

10

Multiple R

0.838423

.

ANOVA

 

df

SS

MS

F

Significance F

Regression

1

16.94118

16.94118

18.9318

0.002442

Residual

8

7.158824

0.894853

Total

9

24.1

 

 

 

 

Coefficients

Standard Error

t Stat

P-value

Intercept

-17.2412

6.658233

-2.58945

0.03214

Temperature

0.352941

0.081116

4.351069

0.002442

continued on next page


	Exercise 14.3 Continued

The following two plots were obtained. Comment on the normality assumption, the linearity assumption,  and the condition of homoscedasticity.
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Power	Temperature	Units


Used	 (F)	Produced	


	12	83	120


	11	79	110


	13	85	128


	9	75	101


	14	87	105


	10	81	108


	12	84	110


	11	77	107


	14	85	112


	11	84	119
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