
HW 1 (Due May 28, Wednesday) 
 
Q1. (10 points.)  Let T TaP QΣ = + , where a > 0.  Show that 1 1

T Ta P Q− −Σ = + . 

 
Q2. Consider the following panel data model: 
 
 yi = Xiβ +(eTαi+εi), 
 
where i = 1, ..., N, and  all of the symbols are defined in the class notes.  X contains k 
variables.  Note that this model does not have time-invariant regressors.  For the entire 
data, this model can be expressed as y = Xβ + (Vα+ε), where 1( ,..., )Nα α α ′= .  Answer 

the following questions (10 points on each). 
 
(1) Show that 
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(2) Assuming that 2
εσ  is known, derive ˆ( )WCov β . 

(3) Assume that the αi are random with N(0, 2
ασ ) and uncorrelated with Xi.  Assume that 

Xi contains only one regressor and both 2
ασ  and 2

εσ  are known.  Under these 

assumptions, show that ˆ ˆvar( ) var( )GLS Wβ β< .   

  


