MIS 131

Dr. Tang

Home work assignment # 2

Problem 1
In the following Statgraphics output some the values have been deleted. Fill in the missing values.






Standard
    T

Parameter
Estimate
  Error
Statistics
P-Value


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


Intercept
 177.121
 161.004
   1.1001
 0.2827


Slope

 1.06514
 0.137608
    -

 0.0000


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

Analysis of Variance


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


Source
Sum of Square
Df
Mean Square
F-Ratio
P-Value


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


Model

2.26878E6

 1
2.26878E6
 59.91
 0.0000


Residual
870949.0

23
 -




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


Total

3.13973E6

24


Correlation Coefficient = -


R-Squared = - percent


Standard Error of Est. = -

Problem 2
Suppose a fire insurance company wants to relate the amount of fire damage in major residential fires to the distance between the burning house and the nearest fire station. The study is to be conducted in a large suburb of a major city; a sample of 15 recent fires in this suburb is selected. The amount of damage (DAMAGE, in thousand dollars) and the distance between the fire and the nearest fire station (DISTANCE, in miles) are recorded for each fire. The data are reported in the Excel file Assignment2.xls [Sheet1]. 

A. Run Statgraphics and state the estimated linear regression equation. 

B. Is there a significant linear relationship between DAMAGE and DISTANCE? 

C. Construct a 95% confidence interval for 1 (the slope) and interpret your result in the context of the problem. 

D. Locate R2 and interpret its value. 

E. Use the regression model to predict the average DAMAGE for a burning house with a DISTANCE of 4.5 miles, and set up a 95% prediction interval estimate for the damage of the house. 

Problem 3
Many variables influence the sales of existing single-family homes. One of these is the interest rate charged for mortgage loans. The table in the Excel file Assignment2.xls [sheet2] gives the total number of existing single-family homes sold annually (in 1,000s), Y, and the average annual conventional mortgage interest rate (percent), X, for 1982-1997.

A. Construct a scatterplot for these data.

B. Run Statgraphics and write down the estimated linear regression equation.

C. Do the data provide sufficient evidence to indicate that mortgage interest rates contribute information for the prediction of annual sales of existing single-family homes?

D. Locate r2 and interpret its value.

E. What is the predicted annual number of existing single-family homes sold when the average annual mortgage interest rate is 8.0%? What is the 95% prediction interval?

Problem 4
Some critics of big business argue that CEOs are overpaid and that their compensation is not related to the performance of their companies. To test this theory, Chief Executive (Sept. 1999) collected data on executive's total pay and company's performance for each in a sample of 17 CEOs selected form a variety of industries. The data are listed in the table in the Excel file Assignment2.xls [sheet3]. (Note: company performance is the three-year annualized total return to shareholders for the years 1996 and 1998, assuming dividends are reinvested.)

A. Construct a scatterplot for these data. Does it appear that CEO pay is related to company performance?

B. Use the simple linear regression model to examine the relationship between CEO pay (Y) and company performance (X).

C. Is CEO compensation related to company performance? Conduct the appropriate hypothesis test using alpha = 0.05.

D. Locate any influential data points.

E. Eliminate the influential data points, part D, from the data set and rerun the simple linear regression analysis. Note any dramatic changes in results.

Problem 5
One of the most difficult tasks of developing and managing a global portfolio is assessing the risks of potential foreign investments. Duke University researcher C.R. Henry collaborated with two First Chicago Investment Management Company directors to examine the use of country credit ratings as means of evaluating foreign investments (Journal of Portfolio Management, Winter 1995). To be effective, such a measure should help explain and predict the volatility of the foreign market in question. The researchers analyzed data on annualized risk (Y) and average credit rating (X) for the 40 countries shown in the table in the Excel file Assignment2.xls [sheet4].

A. Construct a scatterplot for these data.

B. Use Statgraphics to obtain estimates of 0 and 1; write the regression line out.

C. Do the data provide sufficient evidence to conclude that country credit risk contributes information for the prediction of market volatility?

D. Interpret the estimate of 1 in the context of the problem.

E. Construct a 95% confidence interval for 1 and interpret your result in the context of the problem.

F. Locate any unusual data points (outliers).

G. Eliminate the outliers, part F, from the data set and rerun the simple linear regression analysis. Note any changes in results.
Problem 6
H. Mintzberg's classic book, The Nature of Managerial Work (1973), identified the roles found in all managerial jobs. An observational study of 19 managers from a medium-sized manufacturing plant extended Mintzberg's work by investigating which activities successful managers actually perform (Journal of Applied Behavioral Science, Aug. 1995). To measure success, the researchers devised an index based on the manager's length of time in the organization and his or her level within the firm; the higher the index, the more successful the manager. The table in the Excel file Assignment2.xls [sheet5] contains data (which are representative of the data collected by the researchers) that can be used to determine whether managerial success is related to the extensiveness of a manager's network-building interactions with people outside the manager's work unit. Such interactions include phone calls and face-to-face meetings with customers and supplies, attending outside meetings, and doing public relations work.

A. Construct a scatterplot for the data.

B. Find the prediction equation for managerial success.

C. Does it appear that the number of interactions with outsiders contributes information for the prediction of managerial success? Explain.

D. Conduct a formal statistical hypothesis test to answer the question posed in part C. Use alpha = 0.05

E. Construct a 95% confidence interval of 1.

F. A particular manager was observed for two weeks, as in the Journal of Applied Behavioral Science study. She made 55 contacts with people outside her work unit. Predict the value of the manager's success index. Use a 95% prediction interval.

G. A second manager was observed for two weeks. This manager made 110 contacts with people outside his work unit. Why caution should be exercised in using the least squares model developed from the given data set to construct a prediction interval for this manager's success index.

H. In the context of this problem, determine the value of contacts for which the associated prediction interval for success index is the narrowest.
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