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Econometrics I: Midterm 1

Reminder: This is an open book exam. Strive for brevity and precision. Show your work. Do not feel you must take all two hours for this exam.

Part I. Book Exercises (20 pts.)

Do exercises 6.7 (R2 question), 7.4 (Reverse regression).

Part II. General Questions (30 points each).

1. Outlier detection. Suppose you have a random sample Y0,Y1,...Yn from a Normal population, with mean μ and variance σ2. You ask the question, “how far into the tail of the typical distribution is y0”?

You estimate the mean and variance as usual, but you exclude Y0 from the sample. Then 
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a. What is the distribution of T?
b. Suppose now, you use the following regression: Yi = α + β Xi + εi, where i=0,1,…n, and Xi is a dummy variable equal to 1 if i=0 and 0 if i≠0. Assume εi, are iid N(0, σε2). Your null hypothesis is H0:β=0. Show that the regression t-statistic is identical to the T. 
c. If the distribution of the sample is not normal can you apply the CLT to derive the distribution of T?

2. Consider the expanded market model to define “abnormal returns (AR)” in an event study:

ARi,t =Ri,t - α - δ Rm,t - φXi,t
where Ri,,t  is the return of firm i, Rm,t is the return on the market, and Xi,t are some firm characteristics.  Assume corr(Rm,t,Xi,t )=0. Suppose people use the X characteristics to correctly anticipate returns (or events). For example, big firms issue more debt. 
 Suppose a researcher excludes X to define abnormal returns: 

AR*i,t = Ri,t - α - δ Rm,t

Now, this researcher tries to explain abnormal returns AR*i,,t with firms characteristics (Ri,,t) using a regression: AR*i,t = α + βXi,t  + ε*i,t
a) Can the researcher estimate the regression using OLS. Are the estimates unbiased and consistent? If the OLS estimates are not consistent, compute the OLS inconsistency of b (the OLS estimate of β).

b) Can you determine the sign of plim b.
c) Propose a consistent estimator of β. Sketch the estimation. Be precise.

d) How the researcher could have avoided the problem?

3. Suppose that in the linear regression model: Y = β1 + β2 X + ε, 
where the disturbance term ε satisfies the Gauss–Markov conditions, the variable X is subject to measurement error, being underestimated by a fixed amount α in all observations. 

a) Discuss whether the OLS estimator of β2 will be downwards biased by an amount proportional to both α and β2. 

b) Calculate the fitted values of Y from the regression. Are they related to α and β2?

c) Compare the R2 and the true that R2. Are they the same?

d) Now, suppose X is subject to measurement error, but now, it’s underestimated by a  amount δ=α/n, where n is the size of the sample. What implications does this form of measurement error have in your answers a), b) and c).
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