Midterm Answer Key

Economics 435: Quantitative Methods

Fall 2011

1 Warmup

a) Yes. A proof is not required, but here it is:

E(z,) = E(in)

1
= Z (gl (i is even) + pol (i is odd))

- (1 i[nseven)—f—uo( qusodd>
- wo(55)+ro (53)

UE + 1o
2

:\'—‘

b) As usual, var(z,) = %2 A proof is not required, but here it is. First, note that since the observations
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are independent cov(z;,x;) = 0 for all 4 # j.

var ()

Tn

Now, since the x’s are independent, so are

Then:

= yN

the y’s. In addition, the y’s are identically distributed: y ~

N(9, %2) Therefore we have a random sample of size N on y and can apply the law of large numbers to say
that gy —P 6. Since Z,, = yn, this implies Z,, —P 0 as well.
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2 The Mincer human capital model

a) We use our standard procedure

coo(LNW AGE, EDUC)
var(EDUC)
plim cov(LNWAGE, EDUC
- pliin var(EDUC) L by Stusky
coo(LNWAGE, EDUC)
var(EDUC)
_ cov(Bo + BlEDqu:—(gfl}XOJ;ER +u, EDUC) (by substitution)
cov(EXPER,EDUC)
var(EDUC)
cov(AGE — EDUC — 6, EDUC)
var(EDUC)
cov(AGE,EDUC) — var(EDUC)
var(EDUC)
—var(EDUC)
var(EDUC)

plim f; = plim (usual OLS formula)

= B1+ P

= 1+ B2

= B+ B2

= p1+ P
= B1— B

(since cov(AGE, EDUC) = 0)

b) We can substitute (AGE — EDUC — 6) for EXPER in the original model and get:

L]VI/VAAGYE'z = ﬂo + ,BlEDUCL + ﬁQEXPERz + u;
(Bo —68B2) + (B1 — B2) EDUC; + B AGE; + u;

Since E(u|EDUC, AGE) = 0:
plim 31 = Bi—p,

c) The coefficient B (and thus its probability limit) doesn’t even exist, because the explanatory variables
in this regression are perfectly collinear (EXPFER is an exact linear function of EDUC and AGE).

d) These regressions would tend to underestimate [;.

3 Vector autoregressions

a) First we substitute to get:

my = boys +brys—1 +bamy_1 + vy
= bolaryi—1 + agmy_1 + uy) + biye—1 + bamy_1 + v,
= (boar + b1)ys—1 + (boaz + ba)ms—1 + (bous + v¢)

= TYt—1+ Tom_1+ €
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Then we note that:

E(etye—1,me—1) = E(bous + velye—1,ms—1)
= boE(ut|lyi—1,mi—1) + E(ve|yp—1, mi—1)
= b0+0
= 0
b)
Oue = cov(ug,€r)

= cov(u, bous + vt)

= bocov(ug, ur) + cov(ug, v)

= by’ +0
boO’i
c) Note that:
g
b — ue
0 O’%
b1 = M1 — b0a1
b2 = T2 — boCLQ

So applying the analog principle produces the estimators

7 CATue
by = —%

Uu
Z) _ A~ Tue A
1 = M- a1

Ju

7 ~ Tue ~
by = - G

52
04
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d)

plim bo

plim by

plim by

. &UE
plim —
UU
plim Gy
—_ Slutsk;
plim 62 (Stutsky)
CrLE .
072 (given)
u
b 2
OZ“ (previously shown)
Ju
bo
. A OA-U/E ~
plim (71'1 - = al)
O-'ll.,
plim 7; — plim UA—u;plim a1 (Slutsky)
O-'ll,
m — plim &AUE ay (given)
o
w1 — boay (previously shown)
(boar + b1) — boar
by
. N Oue
plim <7r2 -— ag)
O.'U/
plim 75 — plim (%Eplim a2 (Slutsky)
Uu
o — boag (given/previously shown)

(boaz + ba) — boas
by
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