Answers

Chapter 17


FDistGalileo.xls Answers
See FDistGalileoAns.xls for more details on the answers below.

1) Run an F-test using the "dead" data in the Solver sheet.  

Write up your answer in a Word document.

What do you conclude?  Because you know the truth, is your conclusion right or wrong?

A) We used the FDistProc sheet as a template and got these results:

[image: image1.wmf]The F Test

SSR for null (Galileo is right)

Restricted Model

889

SSR for alternative hypothesis

Unrestricted Model
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Intuition:

If the deviation of the Restricted from the Unrestricted Model is large, 

we reject the null that 

b

0

 and 

b

1

 are zero

Getting the F Test Exactly Right:

Additional Information for the F Statistic

Number of Constraints

2

Number of Observations

50

Number of Parameters Estimated

3

F Statistic

4.52106

P Value

1.60%

Significance Level

5%

Reject Restricted Regression?

Yes
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In this case, we would (incorrectly) reject the restricted regression.

2) Create a new series in Column I of the Example sheet that shows the true fitted line and add this series to the chart.

Label the series "True Line" in cell I10.

Copy and paste the new Predicted Distance versus Time chart in your Word document.

[image: image2.wmf]Predicted Distance versus Time
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3) Hit F9 a few times.  Your new True Line does not bounce.  Why not?

A) It is hard to see what is going on, but the Excel workbook FDistGalileoAns.xls shows that the red dashed line does stay fixed.  This occurs because it does not contain any chance error.  It is built by solely using the deterministic portion of observed Y, using the true parameters.  The formula for each cell makes this clear: =beta0+beta1*X1_+beta2*X2_.

4) In the Example sheet, change the SD of the Errors (cell B5) to 10.

What does this imply happened in Galileo's experiment?

A)It implies that his measuring instrument suddenly got much worse!  He has much more measurement error now in his observed Y’s.
5) With cell B5 = 10 in the Example sheet, run Monte Carlo simulations of the Unrestricted SSR and the F-statistic.

Copy and paste pictures of results for each simulation in your Word document.

The SD of Errors affects the SSR sampling distribution but not the F-statistic.  Can you explain why? 
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SSR with SD Error=5


SSR with SD Error=10
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F stat with SD Error=5

F stat with SD Error=10

The claimed effect is demonstrated by these Monte Carlo simulations: The SSR’s sampling distribution center and spread increase as the SD Error increases, whereas the F-statistic seems unresponsive to changes in the SD Error (because the average and SD values are almost exactly the same).

The reason for the unresponsiveness of the F-statistic to changes in the SD of the errors lies in the fact that the F is a ratio of two chi-squares. Thus, the SD in the numerator and denominator cancels out and does not affect the F-statistic.

Notice that making the SD of the Errors 10 makes it easier to see that the True Line stays still in the Example sheet.

6) Make sure that the Whole Model F-statistic reported in cell E12 of the Solver sheet is correct.  Compute the value of the test statistic using information from the Solver sheet.  You may use the template below for computing the Whole Model F-statistic.


You will need to run another regression (computing the sample average) for the restricted model to get the SSR for the null.

Here is a screen-shot of the answer in the 6)WholeFTest sheet of FDistGalileoAns.xls:

[image: image7.emf]6) Make sure that the Whole Model F-statistic reported ic cell E12 of the Solver sheet is correct.

Compute the value of the test statistic using information from the Solver sheet.  You may use

the template below for computing the Whole Model F-statistic.

The F-Test

SSR for null (all parameters except the intercept  equal zero

Restricted Model 15665.89

SSR for alternative hypothesis

Unrestricted Model 745.76

Intuition:

If the deviation of the Restricted from the Unrestricted Model is large, 

we reject the null that b0 and b1 are zero

Getting the F-Test Exactly Right:

Additional Information for the F-Statistic

Number of Constraints 2

Number of Observations 50(n)

Number of Parameters Estimated 3(k)

F-Statistic

470.1541

Estimated   Parameters   of Number  ns Observatio   of Number 

Residuals   Squared   of  Sum   ed Unrestrict

s Constraint   of Number 

Residuals   Squared   of  Sum   ed Unrestrict Residuals   Squared   of  Sum   Restricted

statistic  F








We had to run a regression of the y values on the intercept alone—a column of 1’s to obtain the SSR for the restricted model.  See the Excel workbook, FDistGalileoAns.xls.
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