
Chapter Exercise - Page  542 no.17  

The district manager of jasons, a large discount electronics chain is investigating why 

certain stores in her region are performing better than others. She believes that three 

factors are related to total sales. The number of competitors in the region, the 

population in the surrounding area and the amount spent on advertising. From her 

district, consisting of several hundred stores, she selects a random sampel of 30 

stores. For each store she gathered the following information.  

Y  : Total sales last year (in $ thousands) 

X1  : number of competitors in the region 

X2 : population of the region ( in millons) 

X3 : advertising expenses ( in $ thousands)  

(The sample data were run on MINITAB)   

 

a. What are the estimated sales for the Bryne store, which has four competitors, a 

regional population of 0.4 (400.000) and advertising expenses of 30 ($30,000)  

�� � 14 � �� 	 30 � 	 0.20 ��   
 

�� � 14 � �� 	 30 � 	 0.20 �� � 14 � 1 �4� 	  30 �0.4� 	  0.2 �30� �  28 
The estimated sales are $ 28,000 

 

b. Compute the R2 values ?  

�� ��������� � 3050 
�� ����� � 5250 
 

  � !!"
!! #$%&' (see page515)  

  � 30505250 � 0.5809 � 58.09% 

 

c. Compute the multiple standard error of estimate?  

The multiple standard error of estimate �*�,�,,�.., � -∑�*/*��0
1/�,2�� See page 513 

The residual error or error variance = ��3 �  ∑�� � ��� � 2400  
The Mean square error = 4�3 � !!5

1/�,2�� = 84.62 
The multiple standard error estimate �*,��,,� � √84.62 � 9.19 
 

d. Conduct a global test of hypothesis to determine whether any of the regression 

coefficients are not equal to zero. Use the 0.05 level of significant 

89 :  ;� � ; � ;� � 0 



8� : �� ����� ��� ���������� ��� <��� 
 

The Global test = � !!"/,
!!5/?1/�,2��@ see page 519 

=A&BC'D � 1016.67
84.62 � 12.01 

 

FG� H����H�� I��J� =�,K,99L M 2.99 ���� NOO��P�Q R, S�� 5 % % ��I�� �S ������S�H���� 
=A&BC'D M =�,K;9.9L,  �� 89 ��U�H��P �� �� ����� ��� ���������� ��� <��� 
 

e. Conduct a test of hypothesis to determine which of independent variables have 

significant regression coefficient. Which variables would you consider eliminating ? 

use the 0.05 significant lecel.  

 

Testing individual regression coefficient � � VW/9
!XW

 ( see page 521)  

 

The critical value �K;9.9L Y �2.056 �� �K;9.9L M 2.056 (degree of freedom are 30 –

(3+1)= 26 ) 

 

89 :  ;� � 0 
8� :  ;�  Z 0 
�� � �1.43 [��\��� � Y  �2.056 ��P � M 2.056, �HH�O��P 89 (the number of 

competitor should be dropped)  

 

89 :  ; � 0 
8� :  ;  Z 0 
 

� � 5.77 M 2.056, ��U�H��P 89 (the number of population region should be retained)  

 

89 :  ;� � 0  
8� :  ;�  Z 0 
 

�� � 2.50 M 2.056, ��U�H��P 89 (the advertising expenses should be retained)  

 

Chapter Exercise - Page  542 no.18  

Suppose that the sales manager of large automotive parts distributor want to estimate 

as early as April the total annual sales of a region. On the basis of regional sales, the 

total sales for the company can also be estimated, If, based on experience, it is found 

that the April estimate of annual sales are reasonable accurate, then in the future 



years the April forecast could be used to revise production schedules and maintain the 

current inventory at the retail outlet.  

Several factor appear to be related to sales, including the number of retail outletsn in 

the region stocking the company part’s as on April 1, and the total personal income 

for the first quarter of the year. Five independent variables were finally selected as 

being the most important (according to the sales manager). Then thee data were 

gathered for a recent year. The total annual sales for the the year for each region 

were also recorded. Note in the following table that for the region 1 there were 1.739 

retail outlets stocking the company’s automotive parts, there were 9,270,000 

registered automobiles in the region on April 1 and so on. The sales for that year 

wewe $ 37.702,000.  

 

a. Consider the following matrix. Which single variable has the strongest correlation 

with the dependent variable? The correlation between the independent variables 

outlet and income and between cars and outlets are fairly strong. Could this be a 

problem? What this is condition called?  

 

The variable income has the strongest correlation with Annual sales ( r = 0.964)  

 

The correlation between outlet and income (0.825) and between car and outlet 

(0.775) are fairly strong. The both correlation between two independent variable 

are a CORRELATED because � Y �0.70 �� � M 0.70(see page 525). The condition of 

the independent are correlated called Multicollinearity.  

 

b. The output of all five variables in on the following page. What percent of the 

variable is explained by the regression equation ?   

  � !!"
!! #$%&' (see page515)  

  � 1593,811602.89 � 0.9943 � 99.43% 

 

c. Conduct a global test of hypothesis to determine whether any of the regression 

coefficient are not zero. Use the 0.05 significant level.  

 

89 :  ;� � ; � ;� � ;] � ;L � 0 
8� : �� ����� ��� ���������� ��� <��� 
 

The Global test = � !!"/,
!!5/?1/�,2��@ see page 519 

=A&BC'D � 318.76
2.27 � 140.42 



 

FG� H����H�� I��J� =L,],99L M 6.26 ���� NOO��P�Q R, S�� 5 % % ��I�� �S ������S�H���� 
=A&BC'D M =L,];9.9L,  �� 89 ��U�H��P �� �� ����� ��� ���������� ��� <��� 
 

d. Conduct a test of hypothesis on each of the independent variables. Would you 

consider eliminating “outlets” and “bosses”? use the 0.05 significant lecel.  

 

Testing individual regression coefficient � � VW/9
!XW

 ( see page 521)  

 

The critical value �];9.9L Y �2.776 �� �];9.9L M 2.776 (Degree of freedom are 10 – 

(5+1)= 4 ) 

 

89 :  ;� � 0 
8� :  ;�  Z 0 
�� � �0.24 ��� [��\��� � Y  �2.776 ��P � M 2.776, �HH�O��P 89 (the number of 

outlets should be dropped)  

 

89 :  ; � 0 
8� :  ;  Z 0 
 

� � 3.15 M 2.776, ��U�H��P 89 (the number of cars should be retained)  

 

89 :  ;� � 0  
8� :  ;�  Z 0 
 

�� � 9.35 M 2.776, ��U�H��P 89 (the income should be retained)  

 

89 :  ;] � 0  
8� :  ;]  Z 0 
 

�] � 2.32 M 2.776, �HH�O�P 89 (the age should be eliminated)  

 

89 :  ;L � 0  
8� :  ;L  Z 0 
 

�L � �0.18 ��� [��\��� � Y  �2.776 ��P � M 2.776  (the boxes should be eliminated)  

 

We consider to eliminate “outlets” and “Bosses”  

 



e. The regression has been rerun below with “outles” and “bosess” eliminated. 

Compute the coefficient of correlation. How much has R2 changed from the 

previous analysis?   

 

  � !!"
!! #$%&' (see page515)  

  � 1593,661602.89 � 0.9942 � 99.42% 

 

R 2 has been changed from 99.43 % to 99.42% or 0.01 % 

 

f. Following is a histogram and a stem-and-leaf chart of the residuals. Does the 

normally assumption appears reasonable?  

 

The distribution of residual appears normal it means that the variation around the 

regression equation is the same (homoscedasticity)  

 

g. Following is a plot of the fitted values of �̂ and the residuals. Do you see any 

violation of the assumptions?  

 

The residual plots show a random distribution of positive and negative values 

across the entire range of the variable plotted on the horizontal axis. The residual 

are scattered and there is no obvious pattern, so there is no reason to doubt the 

linearity assumption. There seemsto be no violation with the graph 

 

Chapter Exercise - Page  542 no.19 

Theadministrator of a new paralegal program at Seagate College wants to estimate 

the grade poin average in the new program, He tough that high scholl GPA, the verbal 

score on the Scholastic aptitude test (SAT) and the mathematics score on the SAT 

would be good predictors of paralegal GPA.  

 

a. Consider the following correlation matrix. Which variable has the strongest 

correlation with the dependent variable ? Some of the correlation among the 

independent variable are strong. Does this appear to be a problem  

 

The correlation between GPA and legal (0.911) are fairly strong. The correlation 

between independent variable are a NOT CORRELATED because 0.70 Y  � Y
 0.70 (see page 525). The condition are not a problem with the Multicollinearity.  

 

 

b. Consider the following output. Compute the cooficient of multiple determintatin  



  � !!"
!! #$%&' (see page515)  

  � 4.35955.0631 � 0.8610 � 86,10 % 

 

c. Conduct a global test of hypothesis from the preceding output. Does it appear that 

any of the regression coefficient are not zero.   

 

89 :  ;� � ; � ;� � 0 
8� : �� ����� ��� ���������� ��� <��� 
 

The Global test = � !!"/,
!!5/?1/�,2��@ see page 519 

=A&BC'D � 1.4532
0.1407 � 10.32 

 

FG� H����H�� I��J� =�,L,99L M 5.41 ���� NOO��P�Q R, S�� 5 % % ��I�� �S ������S�H���� 
=A&BC'D M =�,L;9.9L,  �� 89 ��U�H��P �� �� ����� ��� ���������� ��� <��� 
 

d. Conduct a test of hypothesis on each of the independent variables. Would you 

consider eliminating “verbal” and “match” ? use α = 0.05 s  

 

Testing individual regression coefficient � � VW/9
!XW

 ( see page 521)  

 

The critical value �L;9.9L Y �2.571 �� �L;9.9L M 2.571 (Degree of freedom are 10 – 

(5+1)= 4 ) 

 

89 :  ;� � 0 
8� :  ;�  Z 0 
�� � 4.07 M 2.571 , ��U�H��P 89 (the high scholl GPA should be retained)  

 

89 :  ; � 0 
8� :  ;  Z 0 
 

� � 0.76 �� [��\��� � Y  �2.571 ��P � M 2.571, NHH�O��P 89 (the SAT Verbal should 

be eliminated)  

 

89 :  ;� � 0  
8� :  ;�  Z 0 
 



�� � �0.94, �� [��\��� � Y  �2.571 ��P � M 2.571, NHH�O��P 89(the SAT mathematics 

should be eliminated)  

 

e. The analysis has been rerun without “verbal” and “math”. See the following 

outpit. Compute the coefficient of determination. How much has R2 changed from 

the previous analysis ?  

  � !!"
!! #$%&' (see page515)  

  � 4.20615.0631 � 0.8307 � 83.07 % 

R 2 has been changed from 86.01 % to 83.07 % or 3.34 % 

f. Following are a histogram and a stem and leaf diagram of the residuals. Does the 

normally assumption for the residuals seem reasonable ?  

 

The distribution of residual appears normal slightly positive skewed it means that 

the variation around the regression equation is the same (homoscedasticity)  

 

g. Following is a plot of the fitted values of �̂ and the residuals. Do you see any 

violation of the assumptions?  

 

The residual plots show a random distribution of positive and negative values 

across the entire range of the variable plotted on the horizontal axis. The residual 

are scattered and there is no obvious pattern, so there is no reason to doubt the 

linearity assumption.  

 

 

 

 

 


