Use the following to answer questions 1-2.

 The data referred to were collected from sales districts. The data represent sales for a maker of roofing shingles. Information on the following variables is available:

	Sales
	Sales from last year in thousands of squares

	Expenditures
	Promotional expenditures in thousands of dollars

	Accounts
	Number of active accounts

	Competing Brands 
	Number of competing brands producing equivalent or similar products

	District Potential
	A coded indicator of the potential of the district (higher score = better potential)


Output of a multiple regression model with sales as the response variable and the other four variables as predictor variables is given below:
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 1. How many districts were sampled in all?   A) 21   B) 24   C) 25   D) 26
 2. The significance of promotional expenditures in this mode has what p-value?
 A) P-value < 0.025
 
B) 0.025 < P-value < 0.05
 C) 0.05 < P-value < 0.10
D) P-value > 0.10
Use the following to answer questions 3-4.

 A researcher is investigating possible explanations for deaths in traffic accidents.  He examined data for each of the 50 states plus Washington, D.C.  The data included information on the following variables:

	Deaths 
	 The number of deaths in traffic accidents

	Income 
	The average income per family

	Children
	The number of children (in multiples of 100,000) between the ages of 1 and 14 in the state


As part of his investigation he ran the following multiple regression model:

Deaths = b0 + b1(Children) + b2(Income) + ei

where the ei were assumed to be independent and Normally distributed with mean 0 and standard deviation s. The following results were obtained from statistical software:

	 Source
	Sum of Squares
	df

	 Model
	48362278
	2

	Error
	3042063
	48

	 Variable
	Coefficient
	Standard Error

	 Constant
	593.829
	204.114

	Children
	90.629
	3.305

	Income
	–0.039
	0.015


 3. What can we say about the P-value for the ANOVA F test?
 A) P-value < 0.001

 B) 0.001 < P-value < 0.005
 C) 0.005 < P-value < 0.01
 D) P-value > 0.01
 4. What proportion of the variation in the variable Deaths is explained by the explanatory variables Children and Income?  A) 0.059   B) 0.159    C) 0.470    D) 0.941
Use the following to answer questions 5-6.

 Based on a sample of the salaries of professors at a university, you have performed a multiple linear regression relating salary to years of service and gender.  The data included information on the following variables:

	Salary 
	Salary in thousands of dollars

	Years
	Years of service

	Gender
	1 if the professor is male 0 if the professor is female


The estimated multiple linear regression model is 

Salary = 45 + 3(Years) + 4(Gender) + 1(Years)(Gender).
 5. Using the multiple linear regression equation, what would you estimate the average difference in the salaries of a male professor with three years of service and a female professor with 3 years of service to be?  A) $3000     B) $4000     C) $5000        D) $7000
 6. Using the multiple linear regression equation, what would you estimate the average salary of male professors with 3 years of experience to be?
 A) $53,000     B) $54,000    C) $58,000    D) $61,000
Use the following to answer question 7.

 Researchers at a nutrition and weight management company are trying to build a model to predict a person's body fat % from variables such as body weight, height, and body measurements around the neck, chest, hips, biceps, etc. A variable selection method is used to build a simple model.  Output for the final model is given below:
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 7. A graph of the residuals versus the predicted values is given below:
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What assumption do we check with this graph?
 A) The Normality of the error terms.
 B) The independence of the residuals.
 C) The constant variance assumption of the predicted values.
 D) None of the above.
Use the following to answer question 8.

Thirty-one runners were studied to assess the association between VO2max and 6 predictor variables
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 8. In the above computer output we note that the t Ratio for the variable RunPulse is –3.04 with a P-value of 0.0056.  What is the best interpretation of this result?
 A) The small P-value suggests that variable RunPulse is not a significant predictor of Oxygen Uptake.
 B) There is strong evidence that RunPulse is an important variable.
 C) When assessing the value of variables for predicting Oxygen Uptake, the variable RunPulse by itself is very important.
 D) The small P-value suggests that the variable RunPulse is statistically significant when all the other predictor variables are included in the regression equation.
 E) The regression equation should include RunPulse since it is a statistically significant variable.
Use the following to answer questions 9-10.

 A study was conducted on 40 different brands of golf balls with respect to the distance the ball traveled after being struck with standardized test 7-iron. The response variable DIST is the measurement of the carry distance of the shot in yards.  The explanatory variables are: SMASH is the ratio of the ball speed/club speed at impact; SPIN is the initial spin rate of the ball in RPMs; and HEIGHT is the peak height of the ball in flight measured in feet.  The following is a table showing some computer output (missing results are shown by **) for a least-squares fit of a multiple regression model using these variables:
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 9. What is the estimate of the parameter [image: image6.wmf]?
 A) 0.404
 B) 0.163
 C) 51.885
 D) 7.203
 E) 4.141
 10. Based upon the P-value of the ANOVA F test, what can be concluded about the relationship between the response variable and the explanatory variables?
 A) A significant amount of the variation in the response variable can be explained by the regression on the explanatory variables.
 B) There is strong evidence that the distance a golf ball travels depends upon the variable SMASH.
 C) There is strong statistical evidence that at least one of the regression coefficients is not equal to zero.
 D) When considered on its own, the variable SPIN is significantly different from zero.
 E) There is strong statistical evidence that none of the regression coefficients is equal and all are significantly different from zero.
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