Rauli Susmel	Fall 2015
FINA 8379
	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 2 hrs and 15’ for this exam. 

General Questions 
1.  Consider the model:
	yi = X β + αi + εi,		i=1,2,....,n	(1)
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) What is the advantage of this model over a pooled model? 
b) Describe how you would estimate (1).
c) How would you test H0: αi, = α? What does not rejecting this H0 mean?
d) Assume a normal distribution for εi. Write down the likelihood. 
e) Suppose you believe that E[εit2|X]=γ’xit2. How would this affect your estimation? Propose a consistent and efficient estimator of (1). Be specific. 

2. For the model 
	y1t + γ12 y2t + β10 + β11zt = ε1t 
	y2t + γ21 y1t + β20 = ε2t 
where for i = 1, 2, yit are endogenous variables, zt is an exogenous variable, and the εit  are independent normally distributed error terms satisfying E[εit] = 0; E[εit] = i2, and E[ε12] = 12.

(a) Specify (using matrix notation) the structural form (SF) and the reduced form (RF) of the above set of equations.
(b) Are the parameters of the above model identified? Can you estimate the SF parameters?
[bookmark: _GoBack](c) Show that the ordinary least squares (OLS) estimator of  γ21  is, in general, inconsistent. [Note: You are not required to determine the sign of the large-sample bias and no credit will be given for doing so.] How is your conclusion affected in the special case γ12 = 0? How is your conclusion affected in the special case γ21γ12=1?
(d) Show that the instrumental variables (IV) estimator of γ21 using Z as an instrument for y1t is consistent.
(e) Instead of using IV, a researcher suggests to use two-stage least squares (2SLS) in the expectation of obtaining a more efficient estimator of γ21. That is, fit the reduced form equation for y1t:
		 1t = h1 + h2 zt
save the fitted values, and use them as an instrument for y1t  in the second equation. Show that the 2SLS estimator is consistent.
(f) Determine whether the researcher is correct in believing that the TSLS estimator is more efficient than the IV estimator.
(g) Suppose that β20 = 0. Determine whether or not  1t, where , and 1t are the sample means of z and y1t, is an unbiased estimator of γ21.
(h) Continue with the assumption that β20 = 0. Determine whether or not  1t is a consistent estimator of γ21.


3. Suppose you have data on 50 stocks for 20 years. You have as explanatory variables for excess annual returns, yit, the Fama-French (market return, HML and SMB) factors. You also use a variable, dit, that measures the independence of the board of directors. You suspect that HML and SMB are measured with error. The model you use is 
	yit = αi + xit′ β + δdit + ui + εit
where	E[εit|xjs,djs] = E[uit|xjs,djs]  = E[εit εjs] = E[uit εjs] = E[uit ujs] = 0  for all i,t and j,s( t ≠ s )
	E[εit εis] = ρt-s if t ≠ s  -i.e., a firm shows correlation across time.
1. Propose a consistent and efficient estimator for this model. What would be a drawback for your proposed estimation method?
2. Suppose you decide to estimate the model using GMM. Describe step by step how would you do it. 
3, Suppose that you believe that the independence of the board, dit, is a function of previous relations with the CEO. Unfortunately, only some previous relations are observed. What is the impact of this problem on your estimation? Are the estimates still consistent?  How would you estimate this model?
4. Back to 1. Now, suppose that you believe that the independence of the board, dit, is very persistent, say dit = dit-1+ ϵt, where ϵt is a white noise error. Does this behavior for dit affect your choice of estimator?  If so, how would you estimate this model?


