Rauli Susmel	Fall 2016
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  + 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] = ij IT,  for  i≠j.
a) How would you efficiently estimate this model? 
b) Assume a normal distribution for εi. Write down the likelihood. 
c) Suppose you believe there is heterogeneity in the slopes, that is, βi. Now, how you would estimate (1)?
d) Back to a). Assume, now, you believe there are unobservables in the model. You are not sure if RE or FE are appropriate to fit (1). How would you test one model over the other? 
e) Suppose you believe that E[εit2|X]=γ’zit., where zit is a variable with positive values. How would this affect your estimation? Propose a consistent and efficient estimator of (1). 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:
[bookmark: _GoBack]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. The exponential distribution is commonly used to model “time to trade" and other
continuous, positive, real-valued RVs, usually measured on a time scale. The sampling
distribution of an outcome y, given parameter θ is

		P(y| θ) = θ exp(-yθ).

Recall, the Suppose that the date Y1, Y2, .. Yn, follows and exponential distribution, with parameter θ or Exp(θ), which is a special case of the gamma distribution, Γ(1,θ).

a) Write down the likelihood for the data.
b) Derive the conjugate prior and form of the corresponding posterior distribution for this model.
c) Jeffreys’ prior, named after Sir Harold Jeffreys, is a non-informative (objective) prior distribution for a parameter space; it is proportional to the square root of the determinant of the Fisher information. Derive the Jeffreys' prior for this sampling model. Show that this prior is improper, but that it leads to a proper posterior under a condition which you should describe.
d) Argue that mathematically speaking, the Jeffeys' prior is a member of the conjugate family you found in part (a).
(f) Calculate the MLE for θ. Under what setting(s) of the conjugate prior parameter(s) [from in part (a)] does the posterior expectation coincide with the MLE? Argue that this prior is improper but the resulting posterior is proper under a condition which you should describe.
