
Econometrics II

Exam
1hour 30 min

Paulo M. M. Rodrigues

March 17, 2017

Q1: Use the output in Figure 1 to explain the log wage.

a) [1.0] Which estimators can we use to estimate a �xed e¤ects model?

b) [1.5] Provide a meaningful interpretation of the slope coe¢ cient estimate in the
output headed FE.

c) [1.0] Write the estimating equation for log wage and provide the necessary transfor-
mation to obtain the within estimator via OLS.

d) [1.5] Explain how to perform an appropriate test in order to �nd which model is
preferred: FE or RE.

e) [1.0] Discuss the strengths and weaknesses of the within estimator.

Figure 1
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Q2: Consider a �rst-order autoregressive model with individual and time e¤ects of the
form

yit = �i + �t + �yi;t�1 + vit; i = 1; :::; N ; t = 1; :::; T (1)

with E(vitjyi0; :::; yi;t�1; �0; :::; �t; �i) = 0: Suppose that T = 3 so that for each individual
we observe yi0; yi1; yi2; yi3:

a) [2.0] Obtain the �rst-di¤erence estimate of � and discuss its properties.

b) [2.0] Propose a consistent estimator of � for large N.

c) Consider now the heterogeneous autoregressive panel with large N and T ,

yit = �iyi;t�1 + vit; i = 1; :::; N ; t = 1; :::; T (2)

with �i � iidN(0; �2w) and �i independently distributed with yit and vit for all t.

c.i) [2.0] Indicate why the within estimator is inconsistent in the context of (2).

c.ii) [1.5] Why would the mean group estimator be a suitable procedure in (2)?
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Q3: Consider the following simple panel data model

yit = xit� + �
�
i + vit; i = 1; :::; N ; t = 1; :::; T

where � is one dimensional and where it is assumed that

��i = xi�+ �i

with �i � NID(0; �2�) and vit � NID(0; �2v) mutually independent and independent of
all xits, where xi =

PT
t=1 xit. The parameter � can be estimated by the �xed e¤ects (or

within) estimator given by

b�FE =
NP
n=1

TP
t=1

(yit � yi)(xit � xi)

NP
n=1

TP
t=1

(xit � xi)2
:

As an alternative, the correlation between the error term ��i + vit and xit can be
handled by instrumental variables.

a) [1.5] Give an expression for the b�IV using (xit � xi) as an instrument for xit. Show
that b�IV and b�FE are identical.

b) [2.5] Another way to eliminate the individual e¤ects ��i from the model is doing the
following transformation:

yit � yi = (xit � xi)� + (vit � vi); i = 1; :::; N ; t = 1; :::; T

Which is the OLS estimator (b�) based on this model? In which conditions is b� a
consistent estimator of �?

c) [2.5] Consider the between estimator b�B for �. Give an expression for b�B and show
that it is unbiased for � + �.
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