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Econometrics I: Midterm 2
Notes: All questions are equally weighted. 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) Suppose that you have n independent observations on (xt; yt) from the model


yt = xt β + εt, 
εt ~ N(0, σt2). t=1,…, T,
where  xt. is a 1xk vector and β is a kx1 vector of unknown parameters.

(a) Suppose you do not know σt2. How would you do inferences about β?

(b) Calculate White standard errors.

(c) Suppose you are told that σt2 = (wt α)2, where wt is a q-dimensional subvector of the 1xk xt.
(c.1) Derive the GLS estimator of ( (bGLS), assuming α is known.
(c.2) Derive the asymptotic distribution of bGLS. Be precise about the assumption you are making.
(c.3) Sketch how to derive the MLE of ( and α. 
(c.4) Clearly formulate the updating formula for Newton-Raphson algorithm, assuming H (the Hessian) can be approximated by the information matrix. 
(c.5) Do a BP test for heteroscedasticity (be careful not to get a zero variance under H0).
2) Consider the following non-linear model for monthly stock returns: 
yi = μ + β xi θ  + γ zi  
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where εi is a well-behaved error term, xi represents market excess returns the size of the firm, zi represents the size of the firm and ( and θ are positive parameters.
a) Sketch the estimation of the model using NNLS (be precise).
b) Describe the problems that you may encounter when estimating this model. Can any of the potential problems force you to change the model specification? Explain.
c) Describe how you would test H0: λ= 1. Is this test a linearity test? 
3) Suppose you have data on the number of students (x) on campus and campus crime (y). You assume that the conditional distribution of y|x follows a Poisson distribution (a usual assumption in the crime literature). That is,

f(y|x)  =  e-λy λy / y!
where λ = α + x β.  You are interested in you are interested on the effect of the number of students on campus crime.

a) Derive the likelihood function.

b) Sketch the MLE derivation of α and β.

c) Derive the asymptotic distribution of the MLE of α and β.

d) Recall that the Poisson distribution has the property that the mean equals the variance, and both equal λ.  Suppose a researcher proposes the following two estimators of α and β:



(1)  Linear regression of y on (1,x)



(2)  Linear regression of 
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 on (1,x).
d.1) Is the first estimator unbiased? Consistent?  Justify your answer.

d.2) Is the second estimator unbiased? Consistent?  Justify your answer.
d.3) Suppose you believe that the number of students is an endogeneous variable. You have data on weather (temperature), number of classes on campus and number of campus police officers, which variable(s) would make a good instrument(s). Explain.
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