Answer key for the final exam in 2012

la)b = (X'X)*X'y

b.) E(b) = B, yesis unbiased because E(g[X) =

) Bos= (xv IX)*X'Vly

d.) D (y: — xtb)? is smaller because OLS minimizes sum of squared residuals
e.) b'X'Xb/(ks?)

f.) No, but g]X ~ N(0,5?I 1) would be a sufficient condition

2a.) Positive correl ation means biased upwards

b)b= (D T zy) =+ TTLD) T X zu) > f+070a

c.) relevant: E(xiur) = 0; valid: E(xz) # 0

d) Bosis = (222) 12y for 2t = (thz) T Xz)% 0

Poss = [Q_zx) Qo x) Qo xz)]™ (Z ZtXt)(ZX ) Xeyr)

= /3 +[(T” 1Zztxt)(T IS ) T Y %z) ] (T zox) (T %) 1T 1Y Xelhy)

£ B+ [0x0xt0x] oxoxi0 = B

e.) Regressy; on x; by OLS and calculate usual t test that coefficient is zero, that is, calculate /s,
for

7=0_x)T0 xy) s2 = (T-171> (yi—x)? Thishasexact t distribution with T—1
degrees of freedom if (uy,...,ur)"|(X1,...,x1)" ~ N(O,02I 7).

3a) Tla — Y logx; = 0s0ame = T/D_ logx

b.) 0 = a, wi = xi, h(8,w,) = logx; — Va

c)D =T 12( Va?) = -1a® S = E[logx; — Va]? = 1/a?
,/_(OZMLE—O!) —> N(O VMLE) VMLE = [( 1/062)(1/062) 1( 1/062)] = 56
d)a/l(a-1) = XSOa— X/(X 1)

) oh(ax) B
Yo (e 1)2 (a (e 1)2
S=E[x—--% ] = Var(Xy) = ——5—; asgiven in the exam question
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f) Vewm _ (@D%al@-2) _ (a-1)? 1

VMLE a? a(a-2)

g.) Thisisnot unexpected MLE should be asymptotically efficient, GMM need not be



