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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. Unbalanced design for random effects. Suppose that the random effects model is to be estimated with a panel in which the groups have different numbers of observations. Let Ti be the number of observations in group i. 
(a) Show that the pooled least squares estimator is unbiased and consistent in spite of this complication. 

(b) Show that the GLS estimator based on the pooled least squares estimator of β (or, for that matter, any consistent estimator of β) is a consistent estimator of σε2.
2. For the model 


y1t + γ12 y2t + β11x1t+ = ε1t 

y2t + γ21 y1t + β21x1t + β22 x2t = 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[ε12] = (12.
(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 (1) and (2) 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 is 0 –i.e., E[ε12] = (12 = 0.

(e) (Difficult!) Show that the second equation with the restriction γ21  + β21 = 0 is identified if and only if β11≠ -1. Provide some intuition why the restriction β11≠ -1 is needed to identify the equation.

. 

3. (a) Derive the log-likelihood function, first order conditions for maximization, and information matrix for the model yt = xt  β + εt, 
εt = ρεt + ut  and ut~N(0,σu2). 
    (b) In this setting, describe the steps for the Newton-Raphson algorithm. 

    (c) Suppose you suspect autocorrelation, but you are not very sure about the functional form. You are interested in testing H0: β = 0. How would you proceed? Be specific –i.e., suggest estimation technique, variance-covariance estimator, and a test for H0. 
4. Consider the dynamic, linear, cross country, random effects regression model

yit = α + βxit + δ zit+ γ yit-1 + ui + εit, 
t = 1,...,4 (and yi0  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 30 countries and 4 years of data.
i. Show that the pooled ordinary least squares estimator is inconsistent.

ii. Describe how you would obtain consistent estimators of (α,β,δ,γ).

iii. Let wit = (yit - α - βxit – δzit  – γ yit-1). Consider the set of instruments fit = (1,xit,zit,xi,t-1,zi,t-1).

Let F be a 120×4 matrix of instrumental variables, and X be the 120×4 matrix of data in the

model. Does the simple strategy of pooling the panel and simply using two stage least squares

with F as the set of instruments produce a consistent estimator of the parameters? Explain.

iv. (Difficult!) Suppose the model is modified to allow the coefficient on zit to differ across countries.

yit = α + βxit + δi zit+ γ yit-1 + ui + εit, 
t = 1,...,4 (and yi0  is observed data).

Can you propose a consistent estimator of the parameters of this model when δi varies across

countries? Explain.

