Answer key for the midterm in 2017
1a) b]X ~ N(B,a2(X'X)™) so c'bjX ~ N(c'B,a2c'(X'X)1c).
b.) For s2 = (T—Kk)"L(y — Xb)'(y — Xb), use (c'b — 1)/,/s?c'(X'X)1c whichis Student t with
T — k degrees of freedom.
c.) Now bJX ~ N(B,H) for H = o(X'X) " X'VX(X'X)* so ¢'b]X ~ N(c'B,c'Hc).
d.) Usec'Bfor B = (X'VIX)1(X'V1y).

2a)b = (O xx) 3 Xt

JTO-PB) = (T3 xx) T2 xe 5 Qv for v ~ N(O,S) s0

JT(b-P) = NO.Q'SQ Y

b)LetV =Q SQ forQ =TI xx{andS = T-1> efxix; and e = y; — x{b. Then test
satisticis

T(Rb —r)'(RVR)~1(Rb - r) which should be asymptotically »2(m).

¢.) T(HRb — Hr)' (HRVR'H')"1(HRb — Hr) = T(Rb —r)'H'(H")"*(RVR)'H*H(Rb — )

- T(Rb-r)'(RVR)(Rb-r)



