MIS 131 

Dr. Tang

Home work assignment # 3

Problem 1
Suppose a consumer organization wanted to develop a model to predict gasoline mileage as measured by miles per gallon (MPG) based on the horsepower of the car’s engine and the weight of the car. A sample of 50 recent models was selected with the results reported in Sheet1 of Excel file Assignment3.XLS. On the basis of the results obtained:

1. State the multiple regression equation.

2. Interpret the meaning of the slopes in this problem.

3. Predict the average miles per gallon for a car that has 60 horsepower and weights 2,000 pounds.

Problem 2
The following analysis of variance table was obtained from a multiple regression model with two independent variables.

Analysis of Variance


-------------------------------------------------------------------- 


Source
Sum of Square
Df

Mean Square

F-Ratio


--------------------------------------------------------------------


Model


 30

 2


 


Residual

120

10





--------------------------------------------------------------------


Total


150

12

1. Determine the mean square that is due to regression model and the mean square that is due to error.

2. Calculate the F-ratio.

3. Determine whether there is a significant relationship between Y and the two explanatory variables at the 0.05 level of significance.

Problem 3
The marketing manager of a large supermarket chain would like to determine the effect of shelf space and whether the product was placed at the front of or back of the aisle on the sales of pet food. A random sample of 12 equal-sized stores is selected with and the results were reported in Sheet2 of Excel file Assignment3.XLS (sales are in hundred dollars).

1. State the sample multiple regression equation.

2. Interpret the meaning of the slopes in this problem.

3. Predict the average weekly sales of pet food for store with 8 feet of shelf space that is situated at the back of the aisle.

4. Perform a residual analysis on your results and determine the adequacy of the fit of the model.

5. Determine whether there is a significant relationship between the sales and two explanatory variables (shelf space and aisle position) at the 0.05 level of significance.

6. At the 0.05 level of significance, determine whether each explanatory variable make a contribution to the regression model.

7. Set up 95% confidence interval estimates of the population slope for the relationship between sales and shelf space and between sales and aisle location.

Problem 4
Sheet3 of the Excel file Assignment3.XLS contains data on 80 colleges and universities. Among the variables included are the annual total cost (in thousands of dollars), the average total score on the Scholastic Aptitude Test (SAT), and the room and board expenses (in thousand dollars). Suppose we wanted to develop a model to predict the annual total cost based on SAT score and room and board expenses.

1. State the sample multiple regression equation.

2. Interpret the meaning of the slopes in this problem.

3. Predict the average annual total cost for a school that has an average SAT score of 1,100 and a room and board expense of $5,000

4. Perform a residual analysis on your results and determine the adequacy of the fit of the model.

5. Determine whether there is a significant relationship between the annual total cost and two explanatory variables (SAT score and room and board expenses) at the 0.05 level of significance.

6. At the 0.05 level of significance, determine whether each explanatory variable make a contribution to the regression model.

7. Set up 95% confidence interval estimates of the population slopes for the relationship between the annual total cost and SAT score and between the annual total cost and the room and board expenses.

8. Explain why the slope for total annual cost with room and board expenses seems substantially different from 1.0.

9. There are some other variables in the data set, including the academic calendar type (1 = semester; 0 = other), whether the school is public or private, whether the TOEFL criterion is at least 550. Develop the most appropriate multiple regression model to predict the annual total cost.

Problem 5
An auditor for a county government would like to develop a model to predict the county taxes based on the age of single-family houses. A random sample of 19 single-family houses has been selected with the results reported in sheet4 of the Excel file Assignment3.XLS. 

1. Sketch a scatter diagram between age and county taxes.

2. Use curvilinear regression to estimate and state the model.

3. Predict the average county taxes for a house that is 20 years old.

4. Determine whether there is a significant overall relationship between age and county taxes at the 0.05 level of significance.

5. At the level of 0.05 level of significance, determine whether there is a significant curvilinear effect.
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