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Answer ALL questions in Parts 1, I1, and ITI
Use a separate answer book for each Part.

Each part has equal weight.
You have four bours to complete the exam.



Fall 2002
Ecnonometrics Field Exam
PART I:
Suppose you have n i.i.d. observations on (y;, X;) from the following discrete choice model:

1 i XB+e20
Y=10 if XB+e<0

where X; is a (1 x k) random vector that contains a constant and ¢; is an unobservable error
term has a standard normal distribution with mean 0 and variance equal to 1.

(a) Find the mean and variance of y; given X;.

Describe the fdllowing estimators of B and derive their asymptotic distribution:
(b) The non-linear least squares estimator.

(c) The weighted non-linear least squares estimator.

(d) The maximum likelihood estimator.

(e) The efficient GMM estimator that uses all moment conditions implied by the model.

(f) The empirical likelihood estimator.
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PART 11

1. Consider the panel data model
ve=0;+Fzatux t=12:1=1,...,m,
where it is known that |
Eug|ai, i, ) =0 t=1,2.
For each i, we observe z = (i1, ¥i2, Ti1, Ti2)-

(a) Show that the fixed effects estimator is numerically identical to the OLS estimator
based on the first difference

vio — ¥i1 = B (Tiz — Taa) + vz — un

(b) Derive the asymptotic distribution of the fixed effects estimator as n — co.

(c) Describe a condition under which the between estimator based on

Vi +¥a _ ($i2+-’3i1> Uiz + Ui
2 =F 2 T

consistent as n — 00.

2. Consider the panel data model
ye=oi+ 0 3h+ux t=123:i=1,...,n,
where it is known that
E [ua] 04, ThH, Ti, 35) =0 £ =1,2,3.

For simplicity, it is assumed that dim (8) = 1. For each i, we observe 2; = (¥i1, Yi2, ¥i3, Zi1, Ti2, Ti3),

where
Ty = Th + Eit

Here (i1, €12, €i3) is the measurement error independent of (¥i1, Yiz, Y3, Ti1» Tizs T3, Uil Uiz, Ui3, a;).
We also assume that the measurement errors are independent of each other, i.e., €;: is
independent of &; for t # t'.

(a) Show that the OLS estimator based on the first difference
Yiz — Y = B (Tiz — Tix) + iz — Uny

is inconsistent as n — oo.

(b) Consider using ;3 as an instrument to the first difference
Yio — Y = B+ (Tig — Ta) + w2 — U

Show that the resultant estimator is consistent as n — oo.
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PART II1

Suppose one observed the following autocorrelations for lags 1 to 4:

.43 .08 .04 -.05

Given these autocorrelations, how would you test whether the series was white noise?
(There are 100 observations)

What type of stochastic process do you think generated these autocorrelations?

Suppose that the innovations to the process are Gaussian. Write down the conditional
log-likelihood,and describe how would you estimate the parameters of this stochastic
process. (Make any assumptions you need).

Suppose ydu want to estimate the parameters of the following process:
yi = P+ pye + €,6~N(0,0%)

Describe why OLS is equivalent to conditional MLE.

Suppose the least squares estimate of p =.97, and there are 100 observations. Do
you think the process is stationary? If not, how would you test for stationarity?

Desribe what the concept of conintegration means. Suppose you found that for the
United States that real GDP and real consumption were not conintegrated. What
would you conclude from this finding?



