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Question 1 (10 points) '

Consider the following relationship between the amount of money spent by a province on health care [Y] and the
province’s GDP [X]: '

.Yi =fy + P1 Dy + B Xi + BS(Dli.Xl) + g

Where D, is a dummy variable that takes the value 1 if the province receives provincial equalization paylhents and 0
otherwise. ' '

Your roommate and colleague in the course decided to define the dummy variable D taking the value 1 if the province
does not receive provincial equalization payments and 0 otherwise, and estimates the following model instead:

Y=o + Dy + Xi + asDuXi) + &

Describe carefully how you can obtain estimates of the fs from those of as without running another regression.



Question 2 (20 pts)

A manufaéturing company pays its 9 salespeople a small base salary plus a commission equal to the person's sales.

Following charges that the company's salaries structure discriminates against women, the personnel director run a
regression of the base salaries paid during last year (Y), expressed in $ thousand, against (a) the number of months of

the person’s employment and (b) a qualitative variable to account for the person’s gender. This latter takes the value of

0 for men and 1 for women. The regression results were as follows:

: . Estimated Standard Error
Variable : Coefficient of Coefficient
Constant - Ji 6.25 ' ‘ -

Months of Employment | B 023 0.02

Female | ' B, -om 0.24

R%=0.97

a. Write down the general estimated function in a reporting mode. (5 points)



b. Write down separately the estimated function for men and the same for women and make a rough sketch to
. show how they should look. (5 points)

c. Estimate a range for the true coefficient of the dummy variable and interpret it. On the basis of your tests, would
you agree that there is sex dlscnmmatlon built in the company s salaries structure? (5 pts)

d. Would the qualitative results be different, if we had put 0 for women and 1 for men? Explain. (5 points)



Question 3 (70 points)

* Assume that you are interested in estimating the demand function for passenger car motor fuel in the United States.
~ For this estimation, you plan to use annual time series data covering the period 1965-1983. You consider that per
capita demand for motor fuel should depend on income and the price of fuel relative to the price of other goods.

The actual data supplied here (see below) are as follows:
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"« Total private motor fuel consumption in billions of gallons.
 Average gross weekly earnings of non-supervisory workers in non-government enterprises converted in
- - 1967 dollars (this way the inflation effect is removed and earnings express real purchasmg power) to serve as a
measure of income.
o Total population of USA in millions.
e The price index of gasoline divided by the Consumer Price Index (reﬂectmg the price of gasoline relative to
other consumer goods).

-Consider the following theoretical models:

Model A: Per Cap MFC = B, + Ba*Income + Ba,*Price + disturbance

Model B: - Per Cap MFC = fgo+ Pp;*Income + Pg,*Price + Bus*D + disturbance

Model C: Per Cai) MFC = B¢ + ﬁCI*Incbme + Pea*Price + Pes*(D*Price) + disturbance

Model D: Per Cap MFC = oo + s *Income + Py *Price + Pps*D + Py*(D*Price) + disturbance

D is a dummy variable to reflect the manipulation of oil prices by OPEC taking the value of 1 from 1973 onward.



a.  Considering that each model has a different combination of independent variables, give an interpretation of the
economic theory we are trying to test with each of the 4 models. (10 points)



- b. Using Excel, make the necessary modifications in the original data and estimate the four models indicated
above. For an easy comparison of the different models, prepare and attach (or paste) a summary table that will

- include the following statistics from each model: the estimated coeﬂicrents with their associated t-ratios, and the
Adjusted R%. (10 points) -

c. Prepare and attach (or paste) a summary table of the simple estimated relationships of per capita motor fuel
consumption versus price (assuming that income is constant at a value of your choice) and provide rough
sketches and explanations for each of the four models before and after the OPEC impact. (15 points)

d. Perform the RESET test for each model and prepare and attach (or paste) a summary table with the following
' statistics from each model: the restricted and unrestricted sums of squares, the degrees of freedom, the estimated
F-ratios, the critical F-values, and the conclusion of the test. (20 points)

e. Test whether the restrictions on Model D that result in Model A hold. (5 pomts)

f Comment on the results of your overall research makmg reference to the statistical as well as to the economic
aspects. (10 pomts) :



