Answer key for the final exam in 2015
la.) Yes. People in poorer countries may have less accessit@tntrol and more incentives to
have children to compensate for infant mortality and haveesmne to provide for parents in old age.
Thusy; could be causing; rather than the other way around, biasing the coefficiebetaore
negative.
b.) Look for some exogenous source of variation in goverrirpssvision of birth control as a
possible instrument.

2a)b = (X'X) X'y 2= (T-2)(y-Xb) (y-Xb)

b.) (b1 — b3)/s)g'(X'X)™g for g = (1,-2b,)". This is asymptoticalljN(0, 1) (not exact Student
t because it's only an asymptotic approximation).

c.) (i) Estimate by unrestricted OLS and see how high theiladihood is unrestricted. This
turns out to be

(=T/2)(1 + log 27) — (T/2) log62

62=T1 ZtT:l(Yt — Xub1 — xi2b2)?.
(i) Maximize the restricted log likelihood, whose maxira@zvalue turns out to be
(=T/2)(1 +log2r) — (T/2) logé?

52 = T30 (Vi — Xub — xb?)?
b = arg mﬂin >3 = Xup — Xef?)2.

(iif) Calculate twice the difference of the log likelihoogamely
g = T[log52 - logé?].
(iv) RejectHy if qis bigger than 5% critical value for g2(1) (namely, reject ifj > 3.84).

3a.) Consistent mealﬁg&sﬂ B. Need also rank,x = kand rankZx = k. Substituting
yt = zp into formula shows

Brsis= B+ [ (Ztil th{> (Zthl xtxo -1 (Zthl th{> }—1 X
[ (Zthl ZIXQ (Zthl thé) h (Zthl Xtut) }
=B+ [(T2X ], 2) (T2 o) (T2 ) |
[T (Z0, 2) (T2, %) (T2, x) |
5B+ o] [EoCeEXu)]

which equal$ under the mds assumption.
b.) The CLT gives u{ T2 xu;) 5 g ~ N(0,S) and



1

JT (ﬁzsLs_ B):[ <T_l ZtT=1 th{) <T_l ZtT=1 th{) N <T_l ZtT=1 th{) i| X
[T (2L, 20x) (T2 o) (T2 xau) |
L
for
A =[ZrZliT0] 2t
Thus
JT Brss— B) > N(O,ASA).

S=T13 ], 0
= (Yt~ ZiBos 9
[(T 13 zex) (T, xixt) 1<T‘12letz{> Tl x
[T‘1<Zt L Xt (T 1Zt lxtxt> 1].

4a. );6 Z ,[10gA — Ay:]
b. )Zt l[(1//’L) yvi]=0= 1= 1lyfory= T‘lzt Y
c.)h(0,wy) = (L/4) - yr.
d.) S= E[h(0,wy)]* = E(yt —A27)? = 172
oo =22 =>D=-12 A
e)V = (DS'D) ! = [FA2A4(-A )]t = A2
JT (.~ ho) = N(0,23)
f.) One estimate we could use is
fo=T1Y (yi—9)2

=TI - (Ve —9)



