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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 a researcher is working on a modified CAPM, with the market return (X), variance of the market return (X2) and size (S) as explanatory variables. You suspect a possible heteroscedastic disturbance.  The regression equation is


Yt = (1 + (2*Xt + (3*Xt2 + (4*St + (t,
( ~ D(0, Var[(t] )

a.  Suppose that the true variance of ( is 

Var[(t] = (2 * (Xt St)2
If you estimate the betas using OLS, what are the properties of the estimator?  (Bias, consistency, efficiency, true covariance matrix.)
b. How would you estimate White standard errors?
c. Suppose you also suspect autocorrelation in (t. Describe how you would estimate NW standard errors.

d. In practice, are the NW well-behaved? Briefly discuss.

e. How would you estimate this model with GLS? 
f. Now, suppose you believe that the variance of epsilon is (2 * (Xt St)2, but, in fact, the true variance is just (2.  Suppose you fit the model by GLS in spite of the true variance.  What are the properties of your estimator?  

2) Consider the following non-linear model for monthly CEO crime: 
yi = μ + β xi θ  + γ zi  
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where εi is a well-behaved error term, xi represents an independent board index, ranging from -1 to 1, zi represents the market return 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= 0. Is this test a linearity test? 
3) Suppose you have data on the number of news releases (x) and the time between trades in an asset (y). You assume that the conditional distribution of y|x follows a Gamma distribution. That is,

f(Y) = 
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, P > 0, θ > 0, y > 0,
where P is the shape parameter and θ is the scale parameter. The mean of a Gamma distributed variable is θxP, where θ = α + x β.  You are interested on the effect of the number of news releases on the time between trades.

a) Derive the likelihood function.

b) Sketch the MLE derivation of P, α and β.

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

d) Recall that the Gamma distribution has the property that the variance is equal to θ2xP. 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,x2).
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 news releases is an endogeneous variable. You have data on size of the public relations staff of each firm, weather (temperature), and number of analysts following the stock, which variable(s) would make a good instrument(s). Explain.
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