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1. Given the general linear model

y=XB+u where E(u)=0 E(uu’)=s?W
W?2I

a) Show that the estimate of B is unbiased but inefficient if the model is
estimated by OLS

(10 marks)
b) Show how a suitable transformation of the model can produce a GLS
estimator that is unbiased and efficient

(9 marks)

c) Outline the form of a test for the presence of heteroskedasticity in the
model

(6 marks)
2. Given the following model, (in mean deviation form), you suspect that
the variable, x, is measured with error.
yi=bx +uy (2)
Outline the consequences for OLS estimation of the coefficient b in (1)
(7 marks)
Given a possible instrument X, let W = [y : X1 : X2 ] and
€66 8 3
nps — & a
W'W = é8 4 10
g3 1 3
the sample size is 100
b) Find the OLS and IV estimates of the coefficient on x
(4 marks)

c) The estimated residual variance from the IV estimation and hence the
standard error of the IV estimate of b
(8 marks)

d) Outline a possible test for endogeneity of x in (1)
(6 marks)
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3. Determine the rank and order conditions for identification of each of the
equations in the following model:

Y1+ biYo +0g1Xi = u
bo1Y1 + Yy  +021X1 +0922X2+ 023Xz = W2

where Y; and Y, are the endogenous variables in the system and X;, X, and
Xz are the exogenous variables
(20 marks)
Does this mean you can estimate either equation of the model using
a) OLS?
b) Instrumental variables? If so what instruments would you use?
(5 marks)

4. You are given a set of observations on the same set of individual agents
over repeated time periods

Vi = bo + bxXt +a; + uj

i=1,....N
t=1,....T
You decide to use fixed effects estimation to account for the unobservable
individuakspecific effect a;

a) What is the key assumption that distinguishes fixed from random effects
estimation?
(3 marks)

b) Given the requirement for a consistent estimator in the case of within-

N T
group estimation, E(xt Ur) = & XU =0

=1 t=1

where x, =X, - X; and u, =(Y, - Yi)- (X, - Xi)b"""
Show that the within-group estimator and the 1°' differenced (fixed effects)
estimator are identical when T=2

(8 marks)

b) Would you prefer within-group or first differenced estimation? Give
reasons.
(6 marks)

c) Outline a test for whether to use fixed or random effects estimation in panel
data
(6 marks)



