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Econometrics I: Final

Reminder: This is a closed book exam. Strive for brevity and precision. Show your work. 

1. (30 points) Consider the following predictive regression model for stock returns: 

rt = xt-1 β + εt

xt-1 is the P/E ratio, εt is the error term, correlated with xt-2, with var(εt)=σ2 and β is an unknown parameter. 
a) Is OLS consistent? And efficient? Be sure to state clearly all your assumptions.
b) Suppose you believe that it is easier to predict stock returns during economic recessions. Propose a test for your hypothesis.

c) Suppose you believe that var(εt)=σ2 xt. How would you make efficient inferences under your scenario? Describe a test for H0: β=.5. 

d) Time series data, like the P/E ratio, tend to have high autocorrelations. Suppose the P/E ratio, xt, follows an AR(1) process. That is, xt= δxt-1 + νt, where νt is a white noise, uncorrelated error with constant variance. Is OLS consistent? How would you estimate this model? Describe the possible problems you may find to estimate this model.
e) Now, suppose you suspect that εt is autocorrelated. Is OLS consistent? 
f) Continuation of (e). Would you change your variance estimator in (c)? If yes, propose a consistent estimator.

2. (30 points) Consider the panel data model: yit = xit β + ci + εit

where we are using the same notation as in Greene. There are K regressors including a constant and the single constant term is the mean of the unobserved heterogeneity, ci=(. Assume that ε is normally distributed. Also assume:


E[εit|X] = 0; 


E[ε2it|X] = σi2

E[εitεjs||X] = 0 for all t(s or i(j;

a. Derive the log-likelihood function for this model. 
b. Sketch the estimation of the model using MLE. Do you get a familiar expression?
c. Describe a test of this model against the RE model.

3. (30 points) Suppose you have data on N individual investors. Assume X represents the wealth of an investor, which X follows a Pareto distribution:


f(x) = α xmα / x((+1) for x>xm>0 and zero elsewhere,

where ( is the shape parameter ((>0), and xm  the scale parameter (xm>0)
a) Derive the estimators for α and xm. (Hint: Use maximum likelihood).
b) Find the mean of X.
c) Find the median, M, of X (i.e. P(X<M) = .50).

d) Suppose you believe that stock returns (rt) and interest rates (it) determine linearly the wealth of an investor. You propose a regression to estimate Xt = δ0 +  Zt δ1+ εt, where Zt is the vector [rt , it]. Is this formulation consistent with the Pareto distribution? Can you estimate the parameters using OLS? If not, describe how you would estimate δ0 and δ1. Be precise.
