Economics 203C Moshe Buchinsky
Introduction to Econometrics—System Models Department of Economics
Spring, 2006 UCLA

Problem Set 4
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Question 1:

Consider the asymptotic distribution of the MLE estimator derived in Lecture Note 8.
Explain in detail whether or not
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is a consistent estimator for I(fp).

Question 2 (question 3, in Greene, page 522):

Suppose that the joint distribution of the two random variables x and ¥y is

e~ 00y (5y)*
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f(z,y) = , B>0,6>0,y>0, 2=0,1,2,...

1. Find the MLE for 8 and 6 and provide their asymptotic joint distribution.
2. Find the MLE for 6/(3 + 0) and its asymptotic distribution.
3. Prove that f(z) is of the form
flx)=~1—-v)* z=0,1,2,..
and find the MLE estimator for v and its asymptotic distribution.
4. Prove that f(y|x) is of the form
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Show that f(y|z) integrates to 1. Find the MLE for A and its asymptotic distribution.

5. Prove that
fly)=0e%, y>0,0>0.

Find the MLE for 6 and its asymptotic distribution.

6. Prove that

-B x
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Find the MLE for 8 and its asymptotic distribution.



Question 3:

Consider the binary probit model given by

Pr(yi|zi; 0) = ®(z}y), i=1,..n,

where ®(-) denote the cdf of a standard normal variable.

1.

2.

Define the population parameter vector .

Define the sample log-likelihood function L(7) and the first-order conditions for the MLE,
say ¥y,

Find the asymptotic distribution of the MLE, that is, show that

Vit (Fn —70) —2 N (0, Ag)

and provide the exact formula for Ag.

. Provide two alternative estimator for the asymptotic covariance matrix, one that is based

on the Hessian matrix and one that is based on the outer product gradient (OPG). For
each of these two estimators, show that it is a consistent estimator for the asymptotic
covariance matrix derived in (3). State clearly all the assumptions you make in order to
show consistency of the estimators.

Question 4:

Consider the data provided in ps4q4.xls provided on the class website. In this data file you
are provided with data on y, x1, x9, x3, and x4, where y;, (i = 1,...,n) takes on two possible
values 0 (failure) or 1 (success), according to the following model

yi = I(B1 + Baxai + B3x3i + faxai +€; > 0),

where ¢;|x; ~ N(0,1), x; = (x14, 22, T3i, 24;)', and I(-) denotes the usual indicator function.
The data are also stored in the matlab file ps4q4.mat which contains a 500 x 5 matrix with
the variables vy, x1, T2, 3, and x4 in the five columns, respectively.

1.
2.

Provide the MLE for 8 = (84, 85,83, 84)’, say Bn

Provide a consistent estimate for the asymptotic covariance matrix of the estimator de-
rived in (1). Provide also the sample standard errors for 3,,.

. Test the null hypothesis Hy: 89 + 83 = 0 against H;: Not Hy.

. Provide the elasticities for zs, x3, and x4 when the probabilities are evaluated at the

sample average of xo, x3, and 4.

. Consider now the function

8182
h = .
(B) 52

Provide an estimate for h(f) and an estimate for it standard error using the delta method.




