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1.  Seemingly Unrelated Regression:  Use the data in the file zellner.(either xls or prn, both are in the zip file).  There are ten firms in the data set, with ten annual observations on each.  There are three variables for each firm.

A. Complete the following table


Investment
Firm Value
Capital Stock

Company
Mean
Variance
Mean
Variance
Mean
Variance

General Motors









Atlantic Richfield









Westing-house









US Steel









IBM









Goodyear









General Electric









Union Oil









Chrysler









Diamond Match









B. Use OLS to estimate the coefficients of the model
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You are estimating three coefficients.  Report the results here.


Intercept
Firm Value
Capital Stock

OLS Model





C. Use OLS to estimate the coefficients of the model
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for each firm.  Report the results in the following table.  The coefficient estimates go in the cells, with the corresponding t-statistics in parentheses beneath them.

Company
Intercept
Firm Value
Capital Stock

General Motors






Atlantic Richfield






Westing-house






US Steel






IBM






Goodyear






General Electric






Union Oil






Chrysler






Diamond Match






D. Now use Seemingly Unrelated Regression to estimate the coefficients of the same model and report the results in the following table (the coefficients are different for each firm):

Company
Intercept
Firm Value
Capital Stock

General Motors






Atlantic Richfield






Westing-house






US Steel






IBM






Goodyear






General Electric






Union Oil






Chrysler






Diamond Match






E. Test the null hypothesis that the Firm Value coefficients are the same for all firms, while allowing the Capital Stock coefficients to be different.

Observed F
Critical Value
Conclusion





F. F. Test the null hypothesis that the Capital Stock coefficients are the same for all firms, while allowing the Firm Value coefficients to be different.

Observed F
Critical Value
Conclusion





G. G. Test the null hypothesis that the Firm Value coefficients are equal across firms and that the Capital Stock coefficients are equal across firms.

Observed F
Critical Value
Conclusion





H. At the 10% level, test the hypothesis that there is no contemporaneous correlation between firms.

Observed F
Critical Value
Conclusion





2.  Least Squares Dummy Variables:   Use the investment data from the previous problem for this exercise as well.

A. Use least squares to estimate the coefficients of the model
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Notice that the slope coefficients are equal across firms, but the intercepts are different. Regardless of your conclusions in the previous problem about contemporaneous covariances, do not apply SUR here.

Company
Intercept
Firm Value
Capital Stock

General Motors






Atlantic Richfield






Westing-house






US Steel






IBM






Goodyear






General Electric






Union Oil






Chrysler






Diamond Match






B. Test the hypothesis that the intercepts are equal across firms.

Observed F
Critical Value
Conclusion




A. 
3. Random Effects Models:  Use the investment data set from the previous problem  for this exercise as well. 

A. Use OLS to estimate the parameters of the model
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Notice that regardless of whatever conclusions you reached in the above problem the coefficients are constrained to be equal across firms.

Report the results in the following table:


Coefficient on:



Intercept
Firm Value
Capital Stock
Residual Sum of Squares

Estimate







Std Error







B. Suppose that the error term has the structure 
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 in which the difference between firms is random.  Estimate a random effects model using feasible generalized least squares.  Report the results, including coefficient and std. error, in the following table:


Coefficient on:



Intercept


Firm Value
Capital Stock
Residual Sum of Squares

Estimate







Std. Error





C. At the 5% level test the hypothesis that the variance of the firm effect is zero.

Observed Test Statistic
Critical Value
Conclusion





B. 4. Which Model is Better: OLS, REM or LSDV?

C. Test the hypothesis that OLS is better than LSDV.

Observed Test Statistic

Degrees of Freedom
Critical Value
Conclusion






D. Test the hypothesis that LSDV is better than REM.

Observed Test Statistic

Degrees of Freedom
Critical Value
Conclusion






E. Test the hypothesis that OLS is better than REM.

Observed Test Statistic

Degrees of Freedom
Critical Value
Conclusion






F. Which model do you prefer?
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