Answer key for the midterm in 2009

1.a.)
BOLS = (X'X) X'y
b.)
Bors = (X'VIX)1X'V-1y
c.)
Rprs > Riys
because

.Z;OLS =argl§nin Z;(Vt -x,p)%.
d.) The appropriate test statistic is
m (RBos — 1) [s"REX'VX)'R'T (RBazs - 1),
where

»_ (y— XBars)' V' (y — XBos)
T-k
Under the null hypothesis, this statistic follows the exact F(m, T — k) distribution.
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because 7! Z; XXy 5> Qand 7! Z; Xe& > E(ex,) = 0.
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2.a.)
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JT (b, - P) kA O7'z, where z ~ N(0,S)
or

JT (b, - B) > N(0,Q'SQ 1)

c.)
T T
Q=T"! thxé and § = 7! Ze?xtxi
=1 =1
d.)
b2
Fr= 1 , where e; = 1% column of /;.
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e.) By LLNs, CLT, Continuous Mapping Theorem and Slutsky’s theorem,
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Fr= JTh, €1Q'SQ e
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f.) By the delta method,
JT(g(b) - g(By)) - N(0,HQ'SQ"'H'), where H - aaT?g‘
B=Po
Therefore, under the null (g(B) = 0) the statistic below is asymptotically following the y2(m)
distribution

TTg®)] [AQ'SQ "] [g(b)], where i - a_g/‘
B |y



