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QM353: Business Statistics

Chapter 7

15-1. You are given the following estimated regression equation involving a dependent and two independent
variables:

ŷ = 12.67 + 4.14x1 + 8.72x2

a. Interpret the values of the slope coefficients in the equation.
b. Estimate the value of the dependent variable when x1 = 4 and x2 = 9.

15-2. In working for a local retail store you have developed the following estimated regression equation:
ŷ = 22,167 – 412x1 + 818x2 – 93x3 – 71x4

where:
y = Weekly sales
x1 = Local unemployment rate
x2 = Weekly average high temperature
x3 = Number of activities in the local community
x4 = Average gasoline price
a. Interpret the values of b1, b2, and b4 in this estimated regression equation.
b. What is the estimated sales if the unemployment rate is 5.7%, the average high temperature is 61°, there are 14
activities, and gasoline average price is $1.39?

15-3. The following output is associated with a multiple regression model with three independent variables:

a. What is the regression model associated with these data?
b. Is the model statistically significant?
c. How much of the variation in the dependent variable can be explained by the model?
d. Are all of the independent variables in the model significant? If not, which are not and how can you tell?
e. How much of a change in the dependent variable will be associated with a one-unit change in x2? In x3?
f. Do any of the 95% confidence interval estimates of the slope coefficients contain zero? If so, what does this
indicate?
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15-4. The following correlation matrix is associated with the same data used to build the regression model in
Problem1:

Does this output indicate any potential multicollinearity problems with the analysis?

15-5. Consider the following set of data:

a. Obtain the estimated regression equation.
b. Develop the correlation matrix for this set of data. Select the independent variable whose correlation magnitude is
the smallest with the dependent variable. Determine if its correlation with the dependent variable is significant.
c. Determine if the overall model is significant. Use a significance level of 0.05.
d. Calculate the variance inflation factor for each of the independent variables. Indicate if multicollinearity exists
between the two independent variables.

15-14. Consider the following regression model:
y = β0 + β1x1 + β2x2 + ε

where:

The following estimated regression equation was obtained from a sample of 30 observations:
ŷ = 24.1 + 5.8 x1 + 7.9 x2

a. Provide the estimated regression equation for instances in which x1 < 20.
b. Determine the value of y when x1 = 10.
c. Provide the estimated regression equation for instances in which x1 > 20.
d. Determine the value of y when x1 = 30.

15-15. A real estate agent wishes to estimate the monthly rental for apartments based on the size (square feet) and
the location of the apartments. She chose the following model:

y = β0 + β1x1 + β2x2 + ε
where:

This linear regression model was fitted to a sample of size 50 to produce the following regression equation:
ŷ = 145 + 1.2 x1 + 300x2

a. Predict the average monthly rent for an apartment located in the town center that has 1,500 square feet.
b. Predict the average monthly rent for an apartment located in the suburbs that has 1,500 square feet.
c. Interpret b2 in the context of this exercise.

15-18. A real estate agent wishes to determine the selling price of residences using the size (square feet) and whether
the residence is a condominium or a single-family home. A sample of 20 residences was obtained with the following
results:
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a. Produce a regression equation to predict the selling price for residences using a model of the following form:
yi=β0 + β1x1 + β2x2 + ε

where

b. Interpret the parameters β1, and β2 in the model given in part a.
c. Produce an equation that describes the relationship between the selling price and the square footage of (1)
condominiums and (2) single-family homes.
d. Conduct a test of hypothesis to determine if the relationship between the selling price and the square footage is
different between condominiums and single family homes.


