
Answer key for the midterm in 2009
1. a.)

OLS X X 1X y
b.)

GLS X V 1X 1X V 1y
c.)

ROLS2 RGLS2

because

OLS arg min
t 1

T
yt x t 2.

d.) The appropriate test statistic is
m 1 R GLS r s2R X V 1X 1R 1 R GLS r ,

where

s2 y X GLS V 1 y X GLS
T k

Under the null hypothesis, this statistic follows the exact F m,T k distribution.
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b.) As
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or
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c.)

Q T 1

t 1

T

xtxt and Ŝ T 1

t 1

T

et2xtxt

d.)

FT
b12

T 1e1Q 1ŜQ 1e1
, where e1 1st column of Ik.

e.) By LLNs, CLT, Continuous Mapping Theorem and Slutsky’s theorem,
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L 2 1 ,
f.) By the delta method,

T g b g 0
L N 0,HQ 1SQ 1H , where H g

0

Therefore, under the null (g 0) the statistic below is asymptotically following the 2 m
distribution

T g b ĤQ 1ŜQ 1Ĥ 1 g b , where Ĥ g
b


