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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. After you finish the exam, please do the Teaching Evaluations.
General Questions 

1. For the model 


y1t + γ12 y2t + β11x1t+ = ε1t 

y2t + γ21 y1t + β21x1t + β22 x2t + β23 x3t = ε2t 

y3t + γ21 y1t + β31x1t + β33 x3t = ε2t 
where for i = 1, 2, yit are endogenous variables, xit are exogenous variables, and the εit  are independent normally distributed error terms satisfying E[εit] = (i2, and E[εij] = (ij.
(a) Specify (using matrix notation) the structural form (SF) and the reduced form (RF) of the above set of equations.

(b) Explain the identification problem in terms of the SF and the RF of the model.

(c) Examine the identification of each equation, when no further information is available. If one of the equations is unidentified, suggest exclusion restriction(s) that will identify the equation.

(d) Examine the identification of each equation when the covariance matrix of the structural disturbances has the following restrictions: (12 = (23 = 0.

(e) Suppose somebody suggests a restriction: γ21  + β21 = 0. Does this restriction helps to identify the model? Provide some intuition why the restriction is needed to identify the equation.

2. Consider the dynamic, linear, cross country, regression model

yit =  ( + (xit  + (zit  +   (yi,t-1 +  ui  +  (it, t = 2,...,T (and yi,1 is observed data),

in which i is a country and t is a year; yit is national income per capita, zit is domestic investment

and xit is a measure of national labor input. You have N countries and T years of data.
i. How would you estimate this model? Are your estimates consistent? Biased?
ii. Suppose εit follows an autoregressive process of order 1. Do the results in part (i) hold? If not, how would you estimate this model? Be precise.

iii. Back to (i). Suppose that (, the coefficient on zit, is allowed to differ across countries, but it is assumed that



(i  =  (  +  wi
where wi is random noise uncorrelated with all other variables in the model. Comment on the following estimation strategies for estimating (, (, (, (:

(a)  Pooled least squares, ignoring the whole issue

(b)  Regression of the N country means of y on a constant and country means of x, z and lagged y.

(c)  Regression of T period means of y on the period means of the other variables

(d)  N separate country specific regressions, then average the estimates of (, (, δ and (.

iv. Let’s simplify the model:
yit =  ( + (i  zit  +  (it,  with (i  =  (  +  wi
where wi is random noise uncorrelated with all other variables in the model. Propose a Bayesian approach to estimate this model. Describe the estimation step by step, specifying priors and likelihood function. Be precise.
3. Suppose we have a balanced panel and we are interested in the following model: 





Prob[Yit  =  yit]  =  Pit (()

That is, the probability for an observed outcome is a function of an unknown K(1 parameter vector, (.  The usual approach for MLE would assume that the NT observations in the panel were all independent, and would be based on the K first order conditions





(i (t (yit / Pit) (Pit/((  =  0.
Suppose someone suggests, instead, an IV approach. His model produces a set of NK conditions





E[ (1/N)(i (t (yit / Pit)git(() zit]  =  0

where git(() is a derivative of the probability function. Describe how one would proceed from this point to produce a GMM estimator of (.  

4. In class, we discussed the problem of estimating the variance components, (u2 and ((2 in the random effects model,




yit = (′xit + ui + (it.

We considered several candidates based on the LSDV and OLS residuals. The problem with some of them is that the derived estimator of (u2 can be negative. In an early proposal to deal with this problem, one writer suggested that if the familiar methods fail, another possibility for the researcher to try is
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where eit is a residual from the pooled least squares regression and ai is the estimated dummy variable coefficient in the LSDV regression.  That is, 




ai  =  
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Assuming that the random effects model is correct and the panel is balanced (fixed T), does the suggestion provide a way consistently to estimate the two variance parameters?  Show your result.
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