Econometrics Exercise 1
Consider Random Effects (Maddala) model.
Yit = i3+ vi + wiy

where

v; and w;; are independent random variable.

Elv]=0
Elwy] =0
Var(v;) = o2
Var(wy) = o2,

Write this as

y=X0+u
where
uy v + wi 1 wi1
U= : and u; = : =1 : v+ : = lv; + w;
Un v; + wir 1 wiT
Elu] =0
by 0
Var(u)=1 + .. and ¥ = Var(u;) = Var(lv; + w;) = 021l + o2 Iy
0 --- %

Defining Q = Var(u) = Iy ® X, infeasible GLS estimator of 3 is
B=(X'0X)"'X'Qy

Show that we can write
B = (Wy+ 0B,) " (Wybw + 0B,bg)

where

0 is some scalar.
W, = ZZ: Zt:(l‘it —T) (@it — Ti)’
Way = Z Z(m —T3)(yit — i)
Z szx = TZ
By = szzyl = szzyz

by = Wx ny and bg = B; ' By,
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then

3= (X'0X)"'X'Qy = (W, + 0B,) " (Wabw + 6B,bp)

Let all’ + BIr be the inverse matrix of all’ 4+ bIr. Since It = (all’ + BIr)(all’ +bI) = (Taa + ab+ Ba)ll’ 4 Gblr,
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