Eco 690 – Homework #1:
 Simple Regression

Use the data by the name: CEOSALE1.XLS to answer the following questions. The description of the data is attached in a separate worksheet in the same file name. You are asked to investigate CEO Salary and Return on Equity (data taken from Business Week, 1991).

Part I. (Application on Cross Sectional data) Do the following in Excel  first – 100 points.

1. (5 points) Plot dependent variable (salary) against independent variable (roe).   What can you say about their relationship?

2. (5 points) Fit a straight-line regression model to the data and interpret the coefficient of the regression line. What sign did you expect for the slope and why?

3. (10 points) Plot the residuals from the regression against roe. What does this say about the fitted model? Are there any outliers or influential observations?

4. ( 10 points) Calculate the variance, standard deviation and adjusted R-square. What percentage of the variation in salary is explained by the regression relationship?

5. (10 points) Write down the estimated model in standard form.

6. (10 points) What can you say about the goodness of fit? Carry out the formal goodness of fit (choose a level of alpha=5%). Be sure to state the null and alternative hypothesis, the test statistic, its distribution and d.f. and the criterion for rejecting the null.

7. (5points) Determine a 95% confidence interval for the slope coefficient in the regression equation and briefly discuss your results.

8. (5 points) Find the correlation coefficient.

9. (10 points)  Now withhold for the last 5 observations and perform an ex-post forecast. That is, estimate up to observation #204 and forecast for the remaining 5 observations.  Then calculate the RMSE of the forecast. Then divide the value of the RMSE by the mean value of the dependent variable. The value you just obtained is a percent of the mean for the dependent variable (salary) during the last 5 observations. Is this acceptable to you? Suppose that roe was estimated to be 16.5, what would be your point forecast of the salary?  

10. (10 points) Calculate the MAD and MAPE for the above model. Note: I just want you to generate the numbers using Excel here. These summary measures have no meaning unless you use multiple models (see below).

Part II: (Advanced Estimation Methods) Do the following - Use Eviews here 

11. (10 points) Now estimate three separate models using the same data: 1) salary against roe (the one you already estimated); 2) in percentage form (i.e. pcsalary against pcroe); and 3) in log form (that is, lsalary against lroe). Then interpret the meaning of the coefficient for the latter 2.

12. (10 points) Calculate MAD, MAPE, RSE, Theil’s index, etc., for all three models and compare your forecasts (6-month ex-post) Based on these results, which of the four models would you use for forecasting purposes and why?

Note: Don’t forget to take the anti-log of the logged regression!
Part III. Forecasting Using Times Series (using Eviews) – 70 points
Now use the unemployment and inflation time series data (PHILLIPS.xls) and perform the following:

1. Estimate following two models separately:
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and do the following:

a. Compare and contrast the results obtained from the first two models. Which one do you prefer and why?

b. Obtain one-step forecasts for 1997 the Models 1 and 2 (You should get 5.35 and 5.52, respectively).
c. Perform out-of-sample forecasts for both models by estimating both models using data thru 1989, saving 1990 thru 1996 for out-of-sample comparisons. Compare and contrast the two models.

d. Check for serial correlation by applying the Durbin-h test. Why use this test instead of the conventional method?
e. Estimate Model 3 and obtain the forecast for 1997 (your estimate should be =3.27!)

f. Now perform a multiple (two-step, in this case) ahead forecast for the year 1998 using Model 2. (Note: your forecast must be 5.37, approx.). Hint! Just plug in the results you obtained from your previous forecasts!

g. Now, go to the library and look into the actual unemployment rate for the year 1998. Which forecast did better, the one-step-ahead or the two-step- ahead forecast? Why?

h. Check for stationarity conditions (Use ADF and PPF Unit Root Tests and report your results in a table as shown in class.) for umem, and inf.  Are they stationary? If not convert the serious to stationarity conditions either by taking logs or first differences. Discuss the concepts and consequences of spurious regressions briefly.
i. Estimate the following two models:

j. 
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k. Interpret the economic meaning of the coefficients of β1 in both Model 4 and 5.

l. Evaluate Models 3, 4, and 5.

Part IV: Dummy (Indicator) variable application (30 points)
Use the public school teachers’ salaries by geographical region (teachersalary.xls) and run the following regressions:
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1. Provide an economic interpretation of each coefficient in Model 6.

2. Show that mean salaries of public school teachers in the West and in the Northeast and North Central are about the same but the mean salry of teachers in the South is statistically significantly lower. By How much is it lower?

3. Interpret the coefficient of spending in Model 7. Does public spending seem to have a differential significant impact on some region(s) but not other(s)?
Try the following questions (not to be submitted- no credit):
Note: You can find the answers for some of the following questions in the Notes (part I) 

1.
(Theoretical question) What is the relationship between the standard deviation, the standard error of the regression coefficient, and the standard error of the estimate?
2. (Theoretical question) Explain the difference between an ex post and an ex ante forecast?
3. What is meant by Spurious Regression?
4. Explain the purpose of the F-test. How different is it from the partial F-test?

5. What is the importance of a correlation matrix prior to and during a regression analysis?

6. Explain the importance of theory in regression analysis.

7. Explain the concept of elasticity. How is it related to the use of logarithms in modeling?

8. Explain how plotting the independent variables against the dependent variable could be useful in regression modeling and forecasting.
9. Define the concept of autocorrelation (or serial correlations) and answer the following questions:

a. When is autocorrelation a problem?  

b. Ho is it detected?

c. How is autocorrelation corrected?
10. Define the concept of heteroscedasticity and answer the following questions:

a. When is heteroscedasticity a problem?  
b. Ho is it detected?
c. How is heteroscedasticity corrected?
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