
Econ 705 : Preliminary Examination

August, 2011

Instructions:
(1) All the answers should be written legibly.

(2) In giving answers, try to mention conditions which justify the derivations.

(3) Even when you are not able to delineate precise conditions, try to provide a sketch of

derivations and solutions as clearly as possible.
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(1)(a-d) (50 Points) A researcher has a data set fYi; Xigni=1, where the observations are assumed
to be related as

Yi = �0 + PfD�i = 1jXig�1 + ui; and

D�i = 1f
0 + 
1Xi � "ig:

Here f("i; ui; D�i )gni=1 are unobserved random variables. We assume that f(Yi; Xi; D�i ; "i; ui)gni=1
are i.i.d. and that the conditional distribution of "i given Xi is N(0; 1) and that

V ar(Xi) > 0 and V ar(PfD�i = 1jXig) > 0:

We also assume that the conditional distribution of ui given Xi is N(0; �2) for some parameter

�2 > 0.

(a) (15 Points) Write down the log likelihood function of � = (�0; �1; 
0; 
1; �), and de�ne the

MLE.

(b) (15 Points) Show that the MLE is consistent (you may assume that the parameter � is

identi�ed), and write down the asymptotic covariance matrix.

(c) (10 Points) Suppose that we are in the situation of (b) except that the conditional distribution
of ui given Xi has zero and variance �2 but is di¤erent from N(0; �2): Does the MLE (�̂0; �̂1) for

(�0; �1) of (b) become inconsistent in general? Explain your answer.

(d) (10 Points) Suppose that we are in the situation of (b) except that the conditional distribution
of "i given Xi has zero and variance 1 but is di¤erent from N(0; 1): Does the MLE (�̂0; �̂1) for

(�0; �1) of (b) become inconsistent in general? Explain your answer.
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(2)(a-d) (50 Points) A researcher has a data set fYi; Xi; Z1i; Z2igni=1, where the observations are
assumed to be related as follows:

Yi = �0 + �1Xi + ui; and

Xi = �0 + �1Z1i + �2Z2i + "i:

Here f("i; ui)gni=1 are unobserved random variables. We assume that f(Yi; Xi; Z1i; Z2i; "i; ui)gni=1
are i.i.d. and that the conditional distribution of "i given (Z1i; Z2i) has mean zero and variance �2".

We assume that ui and Xi are allowed to be correlated so that the regression model for Yi su¤ers

from endogeneity.

(a) (15 Points) Provide conditions under which �0 and �1 are identi�ed and show how they are
identi�ed.

(b) (15 Points) De�ne a consistent estimator of (�0; �1) using (Z1i; Z2i) as a vector of instrumental
variables, and show that the estimator is consistent.

(c) (10 Points) One would like to test the following null hypothesis:

H0 : �1 + �2 = 1 against

H1 : �1 + �2 6= 1:

Propose a test statistic Tn and a critical value c such that PfTn > cg ! 0:05 as n!1 under H0:

(You need to explain how the convergence PfTn > cg ! 0:05 follows.)

(d) (10 Points) Explain how you would test the IV exogeneity restrictions that E[Z1iui] =

E[Z2iui] = 0.

End of the Exam
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