
Assignment 3 & 4.

Model (two regressors �xed e¤ects model)

yit = ai + bxit + czit + uit

where
uit = �uit�1 + eit
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Q1. (Theory) Derive the limiting distribution of LSDV estimator of �̂ =�

b̂ ĉ
�0
:

Q2. (Theory) Show that the ordinary variance estimator for �̂, �̂2u (W
0W )

�1,
becomes inconsistent estimator for the true variance of �:
Q3. (Theory) Construct panel infeasible GLS estimator. We assume that

you know � value. Derive its limiting distribution.
Q3. (Monte Carlo) Consider N = 25; 50; 100; 200 and T = 10; 20; 40; 80; 200:

Assume eit � iidN (0; 1) ; "it � iidN (0; 1) ; and �it � iidN (0; 1) : Next, con-
sider the cases where � = 0:1; 0:5; 0:9; 0:95 and �1 = 0; 0:9:

1. Show �̂ is consistent.

2. Show the ordinary t�̂ has serious size distortion (set b = c = 0).

3. Show the modi�ed t-ratio (by using panel robust covariance estimation)
reduces the size distortion when T < N:

4. Construct panel feasible GLS estimator. Compare PFGLS estimator with
LSDV estimator in terms of bias and mse.
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