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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 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?

d) Assume a normal distribution for εi. Describe how you would apply MLE.
e) Suppose you believe that E[εit2|X]=(it2. How would you test the null hypothesis of homoscedasticity? 

f) How would you estimate model (1) under E[εit2|X]=(it2? Be specific.

2. For the model 


y1t + γ12 y2t + β11x1t = ε1t 

y2t + γ21 y1t + β21x1t = ε2t 
where for i = 1, 2, yit are endogenous variables, xit 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?

(c) If the model is unidentified, suggest some exclusion restrictions (zero restrictions) that will identify each of the equations.

(d) Suppose you believe that the business cycle affects the first equation by changing β11. Say,  y1t + γ12 y2t + β11x1t+ β11x1t St = ε1t , where St is a dummy variable with value equal to 1 if the economy is in a boom and zero otherwise. Does this formulation change the identification of the model?
(e) Back to (a). An economic theory suggests the cross-equation restrictions:

γ12 + γ21 = 1 (*)

β11 - β21 = 0. (**)

Is the model identified under these restrictions?

(f) Show how the unknown SF parameters can be derived from the RF parameters when the restrictions (*) and (**) are imposed on the model. 
(g) Consider now the model


y1t + γ12 y2t + β11x1t = ε1t 

y2t + (1-γ12) y1t + β11x1t = ε2t 
So far we have assumed that y2t is an endogenous variable. However, this assumption may be questioned for several reasons. Under which assumption can y2t be used as an instrument in the first equation?
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) and momentum factor. 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 + εit
where
E[εit|xjs,djs] = E[εit εjs] = 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 that dit, is very persistent, say dit, = dit-1,+ ϵt1, where ϵt is a white noise error. Does this behavior for dit affect your choice of estimator?  

3. Since the HML and SMB factors are estimated, you suspect that both are measured with error.  How would this affect your estimates? Propose an estimator for the model. 

Estimate the equation separately for each firm

2. Use a minimum distance estimator (GMM) to reconcile the 10 competing estimators of β.
1. Does this procedure produce 10 sets of consistent estimators of the parameters of the model?

2. Assuming that σij equals zero when i ≠ j. (i.e., no correlation across firms, but different variances), show how to compute the minimum distance estimator.

3. How does the strategy in 2 change if you do not make the assumption that σij =0 when i ≠ j?

