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1a f3,is notidentified since there are no instruments available for equation (1) (i.e. there are no omitted
exogenous regressors in (1) which are present in (2).

y, is identified because we can use Z as an instrument in equation (2), because it is independent of
v (exogenous) and is correlated with Y (relevant) as long as 3, # o.

1b Solving the system yields
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Cov(Y,v) =

since u, v, and Z are uncorrelated.



1c We have
jors_ Z(=N)(%- %) _ FL (Y- 1)X
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and substituting (2) yields
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yPLS is in general not consistent. However, if 8, = o, then Y is not influenced by X, there is no simul-
taneity and p9LS will be consistent.
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1d 1y, is identified because the exogenous variable Z is omitted in equation (2), so it can be used as
instrument as it is independent of v. Since it is present in equation (1) it is correlated with Y (relevant)
if B, # o.

The IV estimator is

v 2im(Zi-Z2)(Xi-X) _ ¥L(Zi-2)X
OILZi-2)(Yi-Y) TL(Zi-Z2)(Yi-Y)
and substituting equation (2) yields
STV Yi(Zi = Z) (i + paYi+ i)
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because Cov(Z,v) = oand Cov(Z,Y) # o if B, # o since

Cov(Z,Y) = LVar(Z),
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and thus the IV estimator !V is consistent.

1e The 2SLS estimator is
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Hence, y2513 is equivalent to pIV, and therefore consistent.
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if If y, = o, then we have

I‘-<|| <

because

E(v)=o
E(Y) =

<

p
—
p 1
—

)

E(Bi+ v+ B Z+u+pv)+o0

2/2
Therefore, % is a consistent estimator of y,.

2a

E(Y1)

I
e
—_
-
=
~———
I
-
s
=
<
N
Il
(@]

Var(Y;)

1
=
=
—_—
RS
~—
Il
=
-
~~
=
N—’
|
—~
:qru

since Cov(u;,u;) = o for i # j.
2b Y; =Y u;and Y, = Zf;k u;, so that Cov(Y,, Y; ) = (t - k)o2.

2¢ From (a) the variance of Y; depends on ¢, from (b) the covariance between Y; and Y;_; also depends
on f, so Y; is nonstationary.

3a For the differences estimator, the regression model is
Y, = /50 + /51Xi2 + (sz‘ + “iz)s
the variance of the error term is
Var(a; + u;,) = Var(a;) + Var(u;,) + 2Cov(a;, u;,) = 02 + o).

Therefore, the variance of the differences estimator is

Var( Adifferenca) _ Var((xi + uiz) _ 0+ 0} .
' nVar(X;,) nVar(X;,)

3b For the differences-in-differences model, the regression model is

AYI = Yiz - Yil = ﬁo + ﬁlAXi + Aui ﬁo + ﬁl(XiZ - Xil) + (uiz —Up

= Bo+ PiXir+ (t;, — uy), since X;, = o.
Thus, the variance of the error term is
Var(u;, — u;,) = Var(u;,) + Var(u;,) — 2Cov(u;,, u;y) = 207
Therefore, the variance of the differences-in-differences estimator is

_ Var(uj, —u) 202
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3¢ From theresultsin (a) and (b), when 62 > 02, Var(B¢77¢7"**) > Var(¢//*-"~4/%) 'then differences-
in-differences estimator is more efficient then the differences estimator. Thus, if there is considerable
large variance in the individual-specific effects, «;, it is better to use the differences-in-differences es-
timator.



4a From model (1) in the STATA log file, the call-back rate for whites is the estimated intercept, 0.097,
and the call-back for blacks is 0.097 — 0.032 = 0.065. The difference is -0.032, which is statistically
significant at the 1% level (¢-statistic = -4.11). This number implies that 9.7% of resumes with white-
sounding names generated a call back. Only 6.5% of resumes with black-sounding names generated a
call back. Since the average call-back rate as shown in the summary statistics is 8.05%, the difference
of 3.2% is large in a real-world sense.

4b From model (2) in the STATA log file, the call-back rate for male blacks is 0.097 — 0.038 = 0.059,
and for female blacks is 0.097 — 0.038 + 0.008 = 0.067. The difference is 0.008, which is the coefficient
of the interactive term between black and female, and is not significant at the 5% level (¢-statistic =
0.69).

4¢ From model (3), the call-back rate for low-quality resumes is 0.073 and the call-back rate for high-
quality resumes is 0.073+0.014 = 0.087. The difference is 0.014, which is not significant at the 5% level,
but is at the 10% level (¢-statistic = 1.80).

4d From model (4), the (high-quality)/(low-quality) difference for whites is 0.023 and for blacks is
0.023-0.018=0.005; the black-white difference is 0.018 which is not statistically significant at the 5%
level (t-statistic = -1.14).



