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Problem 3a.2

Consider ||Y" — XB||%. Since X is full rank § = (X’X)~'X'Y This involves
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Problem 3a.3
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Thus X = (2 —1) B = X'X and hence using R:
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Consider Sy = 0:
Y1 -1

Then using R:

Problem 3a.7
Y =XB=PY

SV V) = VY -V

=Y'P'(Y — PY)
=Y'P(I, — P)Y
=Y'(P - P%)Y

= 0 Since P is idempotent

Problem 3b.3
Consider Y = %

E[Y] =60 soY is unbiased estimate.
Also using Rao’s minimum variance lower bound, o’ is a minimum variance
estimate for N'(X3,02), Thus Y is both unbiased and minimum variance.



Problem 3b.4

Y: = Bo + Bi(xin — 1) + Pa(zie — 22) + €
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Thus Var(8) = oc*(X'X)"! = ST I(1or?) = oT(1-17)
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