Exam #2 Answer Key

Economics 435: Quantitative Methods

Fall 2009

1 The fixed effects IV estimator

a) First we note that:

Ayit = Yit — Yit—1
= (ai + Przie + wir) — (a; + B12i—1 + wir—1)
= Pr1lzy + Auy

We follow our usual procedure for proving consistency with one explanatory variable:

. Ay, Az
plim BlFDIV = cov(Ayi, Azit) by the law of large numbers
cov(Awip, Az y)

= cov(rAziy + A, Azi) by substitution of the result above
cov(Axi, Az;t)
Breov(Axi, Az ) + cov(Aug, Az ¢)
cov(Axi, Az;t)
Breov(Axi, Azig) + 0

= by the strict exogeneity condition (77?7
cov(Axiy, Az;t) Y & v (77)
= B

A cov(Yit, i
plim gIV = M by the law of large numbers
cov(Tit, Zit)

~cov(a; + Brwit + wit, Zi) 20
_ by (?7)
cov (x4t zit)
cov(ag, zi+) + Brcov(xit, zit) + cov(uit, zit)
COU(UCm Zz‘,t)
= 0+ ,3100’0(1}2'15, Zi,t) +0 by (7?) and (??)
COU(ﬂﬁit, Zz',t)
= 5
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c) We need for changes in a state’s gasoline taxes to be unrelated to any state-level changes in the
demand for gasoline.

d) We need for cross-state differences in gasoline taxes to be unrelated to any cross-state differences
in the demand for gasoline.

2 Partial effects in the logit model

a) There are many different ways to write the PDF, but all involve taking the derivative of the
CDF:

dA(z)
dz
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Any of these 3 answers would be correct, as would several other ways of writing it.
b) I derived this in lecture:
OPr(y =1|z1,...,xx)
81‘1
= MBo + Biwy + - + Braw)

PE(zy,...,x,) =

c) The PEA is:
PEA = PE(Z1,...,%)
= ABo+ P21+ + BeZk) b1 (1)
d) We need the 3y that solves:

A(Bo + Brdr + -+ + BrEk) = A(Bo + Brar + -+ + Brxy)

Solving we get:

Bo = Bo+Bi(zr—T1)+ -+ Br(xk — Tk)
= Bo—Fix1— - — BTy
Since that is a well-defined number, we can satisfy the condition.
e) When z; = Z;, then ; = 0. So the PEA is:
PEA = MfBo+ 510+ -+ Br0)5
= AMB)B
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3 Combining samples with population data

a) The first data source provides no information on the correlation between being in prison and
completing high school, while the second provides no information on the non-prison population.

b) Let g, = Pr(grad = 1|prison = 1). Note that grad is a consistent and unbiased estimator of

gp- First we note that:

f1 = Pr(prison = 1|grad = 1) — Pr(prison = 1|grad = 0)
_ Pr(prison =1Ngrad =1) Pr(prison =1Ngrad = 0)
N Pr(grad =1) Pr(grad = 0)
_ Pr(grad = 1|prison = 1) Pr(prison = 1)  Pr(grad = Olprison = 1) Pr(prison = 1)
N Pr(grad =1) Pr(grad = 0)
_ 9ptp _ (1 — gp)tp
Hg 1 — pg
Hp Hop
_, . )
pﬂg(l_ﬂg) L —pg
By the law of large numbers and Slutsky theorem:
m B  (arad Hp Hp
plim 34 plim (grad) —
pg(L—pg) 1= pig
g Hp My
pﬂg(l_ﬂg) L —pyg
S
c) It is unbiased.
A Hp Hp
E(5) E | grad -
( < pg(l—pg) 1=y
Hp Hp
E(grad)
pg(L—pg) 1 —pg
g Hp My
Thg(l—pg) 1= pug
b

d) The standard deviation is:

~

var ()

Hp Hp

var | grad —
\l ( pg(l—pg) 1 —py

M
pg(1 — pig)

Hp gp(1 = gp)
Ng(l - Ng) n

var(grad)

)
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e) We can construct a consistent estimate by substitution:

o [ grad(l — grad)
var(f1) = ,U/g(lfﬂg)\/ -



