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Problem 1

Model:

Yi =XiB+vzi + ¢
V(e,-|x,-, Z,') = O'2 E(XIZ) =0

Procedure 1 B which is obtained from the estimation of y on X
and z.

Procedure 2 B that is obtained from the regression of y on x.



Consistency of B

How do we obtain 3? Use the annihilator matrix

Consistency of B

How do we show consistency?
The sampling error equals:

B = (X'M,X)"IX'M,y

In terms of sums:
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Consistency of B
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Replacing we have

Asymptotic distribution of

n n n -1
V(B -B) = [% XiX; + (%Zx;z,) (% z,-2>

vn (% D1 Xi€i) .
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Consistency of 3

y=Xpg+v
with v =z 4+ ¢.
ﬁ — (Xlx)—lxly

Thus, the sampling error Is:

Is the estimator consistent?
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Asymptotic distribution of £

We have:

E (vixx}) =

Using the law of iterated expectations:

E (v,-zx,-xf-) —
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Asymptotic distribution of

Then,

[ ()] E (vixix;) [E (xix))]

Is ,5 more efficient?

We need to show if it has a smaller variance,

V(B) — V()

IS positive definite.

V(B) - V(B) =
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Problem 2

We observe w; = (y;, x;) are iid, and we want an estimate of

w=E(yi)

We have two moment conditions:

E(g(w/,u)):E<y’_“ ) =0

Xij

but one parameter, so the model is overidentified.
The GMM estimator of u, solves:

min (% Zg(w/, u)) W (% Zg(wi, u)) = ngn(w)' Wgn(u)

What is the optimal choice of W?

Let,

E(g(wi, p)g(w;, 1)) =

Then,
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Efficient GMM estimator

Jn(:u') —

- (027 — w)? + 6272 -

0x0y — (Oxy)

First-order condition:

dJn (@) _
du
Then:
0=
Problem 3
The model,
Vi =X:B+¢

More moment-conditions:

q,€;

E(gw 8) = € 3% ) =0

than parameters.
We use GMM:

Jn(B) = ng@n(B)W@n(B)
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What is the optimal choice of W?

W —

E(g(w;, n)g(w;, 1)) =

oy
I

with,

Efficient GMM estimator

Jn(B) =nGn(p)' Wg, (1)

=n [_Zwl(yl Xﬁ ] ZW/ X;ﬂ)]
=n[Z'y - Z'XB|' 5~ 1[Zy—zxm
—n [y’zé—lz’y 4 BIX'Z571Z'XB +y'Z571Z'XB

+ ﬁlxlzg—lzly]
with Z = (X Q)

~ ~ -1 ~
B = [x’zs—lz’x} X'z5717'y
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