Economics 466
Introduction to Econometrics
Spring 2009, Midterm Exam I

Total points - 100, Time - 1 hr. 15 min.

Note: Answer all questions clearly. Show your work for full credit.

1. (50 points) You are given the following data to estimate regression coefficients in
several models.

(a)

n=25X=5Y =10, X/ =650, Y?=2600,) X;¥;=1275. (1)

(5 points each) Estimate the intercept and slope coefficients for the
following models.

(1) Yi=Bo+ 1 Xi + wi

(i) Yi = Bo + B1(Xi — X) + u;

(iii) V; = Y = Bo + B1.X; + u;

(iV) Y;—Y:ﬂo—i-ﬂl(Xi—X)-i-ui

(12 points) Compute the standard error of the slope coefficient and the t-value
for testing the null hypothesis Hy : 81 = 0 for the model in (i). Do you think
that the standard errors and the t-values of the slope coefficient for the models
in (ii)-(iv) will be the same? Explain.

(8 points) Find R? in model (i) and show that R? = r? where 72 is the

correlation coefficient between the dependant and independent variables. Do
you think that R? for the models in (ii)-(iv) will be the same? Why?

(9 points) Your friend Don is estimating the model (v) Y; = 51 X; + u;. Com-
pute Don’s slope coefficient and its standard error. If the true model is given
in (i), which model would you prefer, (i) or (v)? Explain.

2. Using data on 53 observations, the following model was estimated

InY = Gy + f1In X1 + B2In X5 + u, (2)

where Y = number of car sales (in thousands), X; = car price (in thousand dollars),
Xy = average family income (in thousand dollars). The regression results for this
model are reported in the following table.



Coeflicient estimate| std. error t-value
Go 51.25 | 10.12

51 -1.45 0.29

165 1.13 0.64

R? 81 — —

(a)

(b)

Compute the t-values in the last column of the table. (6 points)

Interpret the coefficients of In X1, In X5 and R? in words. From the above table
is it possible to find the marginal effects of an increase in price (9Y /0X1) and
family income (9Y /0X3)? If not, what additional information do you need?
(12 points)

Explain how you would test the following hypothesis: (i) 51 = —1, (ii) f2 = 1,
(iii) joint test on (i) and (ii). Choose your level of significance and perform the
tests, when possible. (12 points)

How would you test the hypothesis that 24, + 382 = 07 Explain in details. (6
points)

Your friend estimated the simple regression InY on In X; and found the slope
coefficient to be -1.25. Using the result (discussed in class) relating simple to
multiple regression coefficients (ﬁl = Bl + ﬁg 5), find the value of & (which is
the regression coefficient of In X5 on In X;). Based on this result what can you
say about your friend’s regression? (8 points)

Use the results in the above table to test the hypothesis that there is no regres-
sion. (8 points)
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