












 

 

Econ616 
Homework #2 
Correction to the answer key  
 
Question 5d 
 
Model 1 y=Xβn+ε  

where X is nxk 
bn=(X’X)-1X’y 
Var(bn)=σ2(X”X)-1 

 
Model 2 y=X*βn+1+ε  

where X* is (n+1)xk  
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note that x’x is a matrix of the dimension kxk – the same dimension as X’X 
 bn+1=(X*’X*)-1X*’y  

Var(bn+1)=σ2(X*”X*)-1=σ2(X’X+x’x)-1 

 
Solution  

Assume that the variances of the error terms are the same 
 
Var(bn+1)-1-Var(bn)-1=1/σ2[(X’X+x’x)- (X’X)]= 1/σ2[x’x] 

 1/σ2>0 and q’x’xq>0 since it is a quadratic form (q is a vector) 
 thus the difference is PSD 
 
 then it must be that Var(bn+1)-Var(bn) is NSD. 
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