Homework 7
Oka Tatsushi !

Problem11.1

Mmerits of including y;;—; in the model

The merits of including y;,—; are two holds. First is to allow for state
dependency; current state may depend on last period’s state. Secondly the
past level of unemployment may well work as a proxy variable to capture
unobserved characteristics of a city.

Assumpution for pooled OLS

Ty = [Zi, Tity Yit pmgit]

Assumptionl: E[Z}u;] (orthogonality)

Assumption2: E[z},Z},] is nonsinglur.

Considering the equation with AR(1) serial correlations,
Yit = Op + 2ziv + Tl + pryie—1 + 01pT0Gi + it
Uit = QUit—1 + Vit
Then,
Elyir-1ui] = (Blug,_,)-

As this shows, the orthgonality condition is violated, and thus pooled OLS
estimators are inconsistent by the existence of u;’s serial correlation

However, the fact doesn’t necessary mean that the model is of limited
value. The reason for this is that using IV renders consistent estimators of
this model.

Yit = Op + 27y + 2B + 01progis + ¢ + wir

Under the strict exogenity assumption, E|u;|Z;, X;, prog;t] = 0, the causal
effect of training program on unemployment rate is consistently estimated.
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The model would be
Yit = Op + 2 + Tt B+ p1Yiv—1 + 01progi + ¢; + uj

Under the sequential exogenity assumption, E|uy|zy, ,,, a1, ¢;], we can con-
sistently estimate the model.
Firstly, taking first difference results in

Ayip = N0y + Axy B+ p1Ayie—1 + 61Aprogy + Ay,

and estimate the model by 2SLS or GMM using lagged y;; as instruments for
Yit—1-

Problem11.3
Yit = Bxiy + ¢ + uy
Ui = By + Uy

Bog = > Tl
FE — —
> TitTit

sy B — BGaiie) _ E(@EAi)§ie)
Pim Bre = B = B+ +)

_ E(:C:t + rzt)(ﬁtﬁ + Uzt)
B(&3, + ) (35, + i)

E[x:t + Tz]Q = E["E:t]Q + 2E[:1cft7“z] + E[fit]2 = var (i) + Um“@;it)

E(xjt + m)(:ﬁtﬁ + i) = ﬁvar(i;‘t)

Thus,
A Bar(sn) __ puar(@})tvar (i) —var(i)
PIMSre = Sy rvart) = B var@E, ) roarta)
g varlin)
var(El) + var(iy)
Problem11.4
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Vit = Bxy + ¢ + uy
Ci = Yit — Bxip — wiy
te = Ee; = By — fEvy — Fuy = By — BExy

By replacing population means and (3 with BFE,
N T X
fie=N""S"T7 (yu — Brexa)
i=1 t=1

N A
= N> (i — Bre®;).

=1

Yit = Brir + git + ¢ + Uyt
First difference tranformation gives
Ay = ATy + gi + Duy
pg = Egi = EAyy — BEAxy — EAuy
= EAyy — BEAxy

In the manner of Part A,

Problem11.16

It is possible to use FE estimation or FD estimation in order to estimate
[, since the necessary assumptions for a consistent estimation, a strictly ex-
ogenity and a standard rank assumption, are guaranteed. Estimation by
random effects, on the other hand, requires additional assumption; an unob-
served heterogeneity and regressors should not be correlated.
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Yit = V2 + Taf + ¢+ uy
E(yit|zi, i, w;) = vzi + 28+ E(c|zi, 2, wi) + E(uig|2i, 2, w;) but since

E(Ci|Zi, Zi, wz) = (50 -+ 51wi + @62
and
E(Uit|ziaxi7wi) =0,

E(yit|zi, i, wi) = vz + 23 + 6o + 01w; + T;09

The result of part b implies that ~ is identified by a pooled OLS esti-
mation. The estimation requires two assumptions for consistently. As men-
tioned at problem11.1, one of which is an orthogonality condition, the other
is nonsiglarity of the regressors’s second moment.
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As going along with hint, the variance of error term is
J'jos + 1o,

This error structure implies GLS random effects estimateion renders efficient
estimaors.

Problem11.17

a=N"" Zz V(2h2) Y2y — XiBre)
a—a=N"'2Y (2z)" ' Zy: — XiBrp) — Bl(#2:) ' 2(y; — XiB)] but,

E(zjz:) 2y — XiB)] = El(zi2:) ' 2iys) — El(zi2:) ' 21 X33

= E[(zjz) zjys) — El(2iz:) " 21 X3)(8 — BFE + BFE)

= (E[(Zgzi)flzz{yi] - E[(Zgzi)ilzz{Xi]BFE) + EKZ;Zi)ilZ;Xi](BFE - f)

{using (BFE - ﬁ) = [N_l Z XZ‘/tXit]_lN_l ZXl/tuzt + Op(2)7 }
= (E[(#/2:) " 2lyi] — El(2}2:) % Xi)Bre)
+E[(2l2) X (NS XLXG)] TN X + 0,(2)

Thus,



a—a = N""YN (202) 2y~ XiBre)— (B[(2) 2yl — Bl (202) "' 21X,] Br)
—E[(2}2) " X B(X) X)] PN TS X + 0,(2)]

By replacing population moments with sample moments and neglecting o0,(2)
term, @ —a = NN {(20z) " 2 (y; — XiBre)

—(NT' Y (=z) ey = N7 [(zh2) 7 2 X )

_N_l Z[(zgzi)_lz;Xi]N_l Z(Xz,tXlt)}_le/tﬁlt}
N A~ ~ ..
=N {(8 —a) - CAT' X/}

=1

Because VN (a — a) ~ N[0, avar((a; — a;)],



