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Econometrics I: Final

Reminder: This is an open book exam. Strive for brevity and precision. Show your work. Do not feel you must take all two hours for this exam.

1. Consider the following regression model: y = xβ + ε, subject to Rβ=q,
where y and e are Nx1 vectors, is x a NxK matrix and β is a kx1 vector of unknown parameters satisfying the standard least squares assumptions, R is a Jxk matrix and q is kx1 vector of numbers. 
a) Derive the restricted OLS estimator, b*.
b) Demonstrate consistency of b*. Be sure to state clearly the assumptions required, relating them to the results.

c) Derive the asymptotic distribution of b*, again relating the assumptions to the results.

d) Derive the Wald test of the restriction Rβ=q. Derive its distribution. 

e) Is there a method of moments estimator of β?
2. Suppose yt = (xt β)λ + εt, where εt=ut (ht)1/2, ut ~ N(0,1) and ht = α1 xt-1.

a) What restrictions are needed to estimate this model?

b) Sketch the estimation of the model using MLE (get first order conditions and discuss how you would proceed from there).

c) Sketch the estimation of the model using NLLS (again, state function to be minimized, etc).

d) Discuss how you would test for homoscedasticity. 
3. (a) A researcher believes that a model consists of the following relationships: 

Yt = α1 + α2Xt + ut 


(4.1)

Xt = β1 + β2Yt + β3 Qt  + vt 

(4.2)

Zt = γ1 + γ2Yt + γ3Xt + γ4Qt + γ5Wt + wt 
(4.3)

where ut, vt, and wt, are disturbance terms that are drawn from fixed distributions with zero mean. It may be assumed that they are distributed independently of Qt and Wt and of each other and that they are not subject to autocorrelation. All the parameters may be assumed to be positive and it may be assumed that α2β2 < 1. 

When answering (i) – (iv) it should be assumed that the model is correctly specified. 

(i) Explain what is meant by an endogenous variable and an exogenous variable in a simultaneous equations model, and state which variables in this model are endogenous and exogenous. 

(ii) Briefly discuss the identification of the equations (4.1) and (4.2).
(iii) The researcher fits (4.1) using ordinary least squares (OLS). Evaluate whether the estimate of α2 is likely to be biased. If it is biased, determine the direction of the bias. 

(iv) The researcher fits (4.3) using OLS. Determine whether the parameter estimates are likely to be biased. (You are not expected to evaluate the direction of the bias, if any.) 

(v) The researcher decides to fit (4.2) using instrumental variables (IV), with Wt as an instrument for Yt. Determine whether he is likely to obtain a consistent estimate of β2. 

(vi) Suppose that a different specification for equation (4.2) is proposed: 

Xt = β1 + β2Yt–1 + vt 
(4.2)* 

Show that consistent estimates will be obtained if (4.2)* is fitted using OLS and (4.1) is fitted using IV, with Yt–1 as an instrument for Xt.  

(vii) Show that consistent estimates will be obtained if both (4.1) and (4.2)* are fitted using OLS, and that the estimate of α2 will be more efficient than that obtained using IV. 

