Answers

Chapter 17


FDistEarningsFn.xls Answers
1) Perform the same analysis presented in the WorkingData sheet except this time with the model:


PTOTVAL = b0 + b1Male + b2Education + b3Black*Education + b4Black + e


You may use either LINEST or Data Analysis.


(a) Test the null hypothesis that being black does not matter.  What do you conclude?

(b) On the basis of the results of the hypothesis test, pick a model you prefer. Carefully interpret the coefficient estimates.

Type up your results into a Word document in a paragraph with tables copied from the Excel output.


See the file FDistEarningsFnAns.xls for more details.  The WorkingData sheet contains the actual computations.  The ResultsTable sheet contains the table given below.  The InterpretingResults sheet contains computations for interpreting the results.  

Here are results for different models.
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The F-statistic for the null hypothesis that the parameters multiplying Black and Black*Education are both 0 is 2.466.  The associated P-value is 8.5 percent.  (For the computations, see cells L10 and L11 in the WorkingData sheet.  Also see the FProc sheet, which contains the computation. You could also have used the P-Value Add-In.) This is not statistically significant (using the conventional 5 percent cutoff), and we would therefore not reject the null, which says that being black has no effect on total personal income.  

On a purely statistical basis, we would prefer the restricted model.  Your theory might override this decision, however.  

This result is somewhat surprising in and of itself – and even more so when it is noted that including only one of the two variables involving blacks results in the null hypothesis being rejected.  Thus, in Model 3, the null hypothesis that the parameter multiplying Black is 0 is rejected (The t-statistic is –2.13, the P-value is 1.7 percent for a one-sided test).   Similarly, in Model 4, the null hypothesis that the parameter multiplying Black*Experience (the interaction term) is 0 is rejected (The t-statistic is –2.20, the P-value is 1.4 percent for a one-sided test).   

It is true and common that tests on multiple parameters can contradict the separate tests on individual parameters.

Interpreting Model 1 Estimates

We used the InterpretingResults sheet to create the graph below.  

Here is what the estimates obtained for Model 1 tell us for males:
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The intercept of the relationship between years of education and total personal income for black males is the sum of the coefficient for Intercept and the coefficient for Black and the coefficient for Male, which is –$32,422.  For non-black males, the intercept is simply the Intercept coefficient plus the Male coefficient or –$37,324.  You might argue that these intercepts make no sense because they are negative.  True, but we are attempting to predict personal income for people whose education is much bigger than 0 years.

 The slope of the relationship between years of education and total personal income for black males is the sum of the coefficients for Education and Black*Education.  In this case, that is $5,604 per year of education.  The slope is greater for nonblacks by $723 per year of education (notice how we are stressing the units), and so it is $6,327 per year for them.

Model 1 makes both the intercept and the slope of the relationship between years of education and total personal income different for blacks and nonblacks.  Model 2 says the relationship is exactly the same for both blacks and nonblacks.  

Model 3 says that the black intercept is $5,125 less than the nonblack intercept, but it has the two groups have the same slope.  Here is a graph of the predicted total personal income based on Model 3:
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Model 4 says that the black slope is $377 per year less than the nonblack slope, but they have the same intercept.  Here is a graph of Model 4:
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2) Use the unrestricted regression above to run a single parameter test of the null that 2 = 0.


Next, run an F-test of the restricted regression


PTOTVAL = b0 + b1Male + b3Black*Education + b4Black + e


Compare the P-values of the single parameter and the F-test. What do you see?  What have you shown?


These are the results of the singe-parameter test on the null that 2 = 0:
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The null is decisively rejected.

The F-test results are in the FTestProc (2) sheet
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This also decisively rejects the null.

It is not a very good problem for showing that a single-parameter t-test is the same as an F-test because the P-values are so small that you cannot tell they are the same!
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