Chapter 14 Assignment

Multiple Regression and Correlation analysis  
Name _____________________________

Section __________

Score______

Part I
Select the correct answer and write the appropriate letter in the space provided.

______1.
In a multiple regression equation there is more than one


a.
independent variable.
b.
dependent variable.


c.
coefficient of correlation.
d.
R 2 value.

______2.
If the coefficient of multiple determination is 1, then the


a.
net regression coefficients are 0.
b.
standard error of estimate is 0.


c.
X values are equal to 0.
d.
standard error of estimate is also 1.

______3.
A dummy variable


a.
is a qualitative variable.
b.
can only assume one of two values.


c.
is used as an independent variable.
d.
all of the above.

______4.
In the global test of hypothesis


a.
we use the t distribution as the test statistic.


b.
we test to see if all of the regression coefficients are 0.


c.
we test to insure that each of the independent variables is 0.


d.
all of the above.

______5.
A residual is


a.
the independent variable.



b.
the dependent variable.


c.
the difference between the actual value and the fitted value of the dependent variable.


d.
equal to R 2.

______6.
The test for individual variables determines which independent variables 


a.
have the most value in determining R 2 .


b.
have nonzero regression coefficients.


c.
are used to compute the coefficients of correlation.


d.
are highly correlated with other independent variables.

______7.
A correlation matrix shows the


a.
coefficients of correlation among all the variables.


b.
regression coefficients.


c.
stepwise regression coefficients.


d.
residuals.

______8.
Homoscedasticity refers to


a.
residuals that are correlated.



b.
independent variables that are correlated.


c.
a nonlinear relationship.


d.
residuals that are the same for all fitted values of 
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______9.
Multicollinearity means that


a.
the independent variables are correlated.


b.
time is involved with one of the independent variables.


c.
the dependent variable is correlated with the independent variables.


d.
the residuals do not have a constant variance.

_____10.
When successive residuals are correlated we refer to this as


a.
multicollinearity.
b.
a dummy variable.


c.
autocorrelation.
d.
homoscedasticity.

_____11.
A measure used to evaluate multicollinearity is:


a.   R2

b.
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c.
VIF

d.
slope

_____12.
In the forward stepwise procedure


a.
we begin with no variables in the model



b.   the variable with the largest R2 enters the model first.


c.
a variable already entered in the model may be removed at a later stage.


d.
all of the above.

_____13.
The best subsets procedure for model selection does not 


a.
examine 2k-1   possible regression models.


b.
find the best model for each number of predictors.


c.
ensure that each variable in the best model has a non-zero regression coefficient.


d.
use R2  to measure the best model.

_____14.
An interaction between two independent variables  


a.
means that they are  highly correlated


b.
is constructed by multiplying corresponding observations for the two variables


c.
is present when the total effect the two variables have on Y is different from the sum of the individual effects.



d.
both b. and c.
Part II
Record your answer in the space provided. Be sure to show essential calculations.

	Salary
	Years
	Performance
	Days

	($1000)
	with Firm
	Rating
	Absent

	50.3
	6
	60
	8

	69.0
	9
	85
	3

	50.7
	7
	60
	8

	46.9
	4
	78
	12

	44.2
	5
	70
	6

	50.3
	6
	73
	6

	49.2
	6
	83
	6

	54.6
	5
	74
	5

	52.1
	5
	85
	5

	58.3
	6
	85
	4

	54.8
	4
	88
	5

	63.0
	8
	78
	5

	50.1
	5
	61
	6

	52.1
	4
	74
	5

	36.5
	3
	65
	7


The information at the right is used for Problems 15 to 17:

William Clegg is the owner and CEO of Clegg QC Consulting. Mr. Clegg is concerned about the salary structure of his company and has asked the Human Relations Department to conduct a study. Mr. Stan Holt, an analyst in the department, is assigned the project. Stan selects a random sample of 15 employees and gathers information on the salary, number of years with Clegg Consulting, the employee=s performance rating for the previous year, and the number of days absent last year.

	
	Salary
	Years
	Perform

	Years
	0.768
	
	

	Perform
	0.514
	0.130
	

	Absent
	(0.587
	(0.370
	(0.435



15.
The correlations in the table at the right were computed using EXCEL.



a.
Which independent variable has the strongest correlation with salary?



b.
Does the correlation matrix suggest any problems with the relationship among the variables?



c.   Calculate the VIF for each predictor variable.  What are your findings?


16.
Conduct a test of hypotheses to determine if any of the regression coefficients are not equal to 0. This analysis of variance table was computed as part of the output. Use the 0.05 significance level.

Analysis of Variance

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	3
	641.10
	213.70
	13.91
	0.00046

	Residual
	11
	168.94
	15.36
	
	

	Total
	14
	810.04
	 
	 
	 



a.
H0: ______________________________________________________________________



_________________________________________________________________________



H1: ______________________________________________________________________



_________________________________________________________________________


b.
The decision rule is to reject H0 if ______________________________________________



____________________________________________________________________________


c.
What is your decision? 



Interpret it.


____________________________________________________________________________



____________________________________________________________________________


d.
Determine the R-square value. 



Interpret it.



____________________________________________________________________________



____________________________________________________________________________


17.
Additional information was obtained from EXCEL. Conduct a test of hypothesis to determine if any of the regression coefficients do not equal 0.  Use the 0.05 significance level. The regression equation is:

Salary = 19.2 + 3.10 Years + 0.269 Perform - 0.704 Absent
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	19.186
	12.146
	1.580
	0.143

	Years
	3.096
	0.706
	4.385
	0.001

	Perform
	0.269
	0.120
	2.252
	0.046

	Absent
	-0.704
	0.586
	-1.202
	0.255



a.
H0: ______________________________________________________________________



_________________________________________________________________________



H1: ______________________________________________________________________



_________________________________________________________________________



H0: ______________________________________________________________________



_________________________________________________________________________



H1: ______________________________________________________________________



_________________________________________________________________________



H0: ______________________________________________________________________



_________________________________________________________________________



H1: ______________________________________________________________________



_________________________________________________________________________


b.
The decision rules are to reject H0 if _____________________________________________



: ______________________________________________________________________  __


c.
What is your decision? Interpret.



____________________________________________________________________________



____________________________________________________________________________

18. Mr. Stan Holt thinks that there might be an interaction between the two independent variables year with firm and performance rating. He runs the regression analysis again, this time with days absent excluded from the model and the interaction term between years with firm and performance rating included.   The additional EXCEL is shown below.  Conduct a hypothesis test to determine if the interaction term should be included in the model.

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.171
	35.383
	0.033
	0.974

	Years
	4.747
	6.139
	0.773
	0.456

	Perform
	0.429
	0.461
	0.930
	0.372

	Yrs x Perform
	-0.018
	0.079
	-0.222
	0.829


         a.   H0: _________________________________________ ______ ___ _ _  _ ______________



_________________________________________________________________________


    H1: ________________________________  _ ___________________________________



 ________________________________________________________________________


b.
The decision rules are to reject H0 if ____________________________________________



: __________________________________________________________ ____________


c.
What is your decision? Interpret.



____________________________________________________________________________



____________________________________________________________________________







a.
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