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Econometrics I: Midterm 3

Reminder: This is an open book exam. Strive for brevity and precision. Show your work. Do not feel you must take all three hours for this exam. After you finish the exam, please do the Teaching Evaluations.
General Questions (30 pts each question, except last question.)
1. Suppose yt = xt β + εt, where εt=ut ht, ut ~ N(0,1) and ht = α1 xt-1,

Where xt is always positive and α1 ≥0.
a) Sketch the estimation of the model using MLE (get first order conditions and discuss how you would proceed from there).

b) Sketch the estimate the model using method of moments (again, state moment conditions, function to be minimized, etc).

c) Discuss how would you test for homoscedasticity. 
2. Consider the model:

yi = Xi βi + αi + εi,
i=1,2,....,n
(*)

where yi is a Tx1 dependent variable, Xi is a Txki matrix of explanatory variables, (i is a kix1vector of coefficients, αi,is a constant  and εi is a Tx1 error term. Assume that

E[εi|X] = 0; E[εi εj’|X] = (ij IT,
 i,j = 1,2,..., n.
a) Show that OLS applied to each of the n models in (*) is unbiased, but inefficient estimator of (i

b) Describe how you would estimate White standard errors in (*).

c) Show that GLS is unbiased and efficient estimator of (i. Describe how you would estimate (*) using FGLS. What problems might make FGLS inefficient?
d) Let (ij = 0 for i ( j. Is OLS equal GLS?  
3. Consider the model:

yi = X β + αi + εi,

i=1,2,....,n
(**)

where yi is a Tx1 dependent variable, X is a Txk  matrix of explanatory variables, ( is a kx1vector of coefficients, αi,is a constant  and εi is a Tx1 error term. Assume that

E[εi|X] = 0; E[εi2|X] = (i2 IT,
 i= 1,2,..., n; and E[εi εj’|X] = 0  for  i≠j.
a) Describe how you would estimate (**).

b) Assume a normal distribution for  εi. Describe how you would apply MLE.
c) How would you test the null hypothesis of homoscedasticity?
4. (15 points.) Suppose yt = xt β + εt, where εt ~ N(0,σt2 ), and

σt2
= v1 for t = 1, ...,T/3


= v2 for t= T/3+1, ...,2T/3


= v3 for t= 2T/3+1, ..., T

a) Find an expression for the GLS estimator of β.

b) Discuss how you would make it a feasible estimator.

