Econ 203c, Spring 2003, Problem Set 1 Suggested Answers

1)
a) Show cov(y;,g;) < 0

from true model:

ci = P14 Bayi—vi) +u

ci = P14 Py + (ui — Paovi)
ci = P1+ Pryit+ei

cov(yi,ei) = cov(yi,u; — Paovi) = cov(y} + vi,u; — Baovi)
= E[(] +vi)(ui — Baovi)] — E[y] + vi]E[ui — Baovi]

E[Q7 +vi)(ui = Baovi)] = Elyiui] + E[viui] = BooE[vivi] — B2oE[viy(]
Elyfu;] = cov(y},u;) since E[u;] = 0

E[viu;] = cov(vi,u;) since E[u;] = 0

Elviyr] = cov(vi,y}) since E[v;] = 0

By assumption, cov(y},u;) = cov(vi,u;) = cov(v;,y;) = 0.

then E[(y} +vi)(ui — Baovi)] = —BE[vivi] = —B0?
Elyr +vilE[u; — P2ovi] = 0 since E[u;] = 0 and E[v;] = 0.

ThUS, COV()/,',SI') = —ﬁzoa)z <0

1/n Z(y, — 7)81‘
1n) (yi-7)?

S Y- -7
0) B, = Y i-7)?
pliml/n)_(vi— ¥)ei = cov(yi, &)
pliml/n) (yi—¥)* = var(yi)
Thus, plim(B, — B2) = —Brw*var(y;) < 0

B +

2)

a) This is a property of the bivariate normal distribution (see e.g. Greene).
if u;[vi~N(a + Bvi,02(1 — p?))

where p = corr(u;,vi), a = ty, — By, B = cov(u;,v;)v(v;)

then, E(ui|v,~) =a+ ﬁV,’ =0 +E[ul-v,~]v,~ = pv;



b) B, = (wx)"'w'y, where wis nx1.

~ /
©) By = W)W+ ou) = Po+ T
B.,— Bo = caw'u _ o' (pv+e) _ oc.w' (pv+€)
v w'x w (wro + o,v) o +wo,v

d ifo, =0,
EIB,, - o) = B[22 PV

= o./mo(pE[wW'v] + E[w'€])
= 0 since E[w'v] = 0 and E[w'e] = 0

3)
a) z; is a valid instrument if E[z;u;] = 0 [and cov(z;,x;) # 0].
b) B, =XZA'ZX)'X'Z47'Zy
B, — B = (UnX'ZA" \nZ X)~' l/nX'ZA™ VnZ'u
By WLLN,

plimlinZ'X = liml/n Y Elzix;] = 3__, assume finite
pliml/nZ'e = lim1/n_ E[z;u;] = 0, by assumption

Then, plimBiV -p=0.

c) i (B, — B) = (1/nX'ZA 1/nZ' X) " 1/nX'ZA"1/ Jr Z'u
plimlinZ'X = liml/nY_ Elzix;] = 3 _, assume finite
by CLT, 1/J/nZ'u S N(0,62E[ziz)])
~ d
Jn (B, —B) > N(,A)

A = 62QF[z:z}]Q'
where Q = (Z;xA‘l sz)‘l Z;XA‘I



