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Seemingly Unrelated Regression Model with I(d) Regressors (d>1/2)
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I. Introduction
We derive the asymptotic properties of GLSE of Seemingly Unrelated Regression Model with

nonstationary I(d) regressors (d>1/2).

. The Model and Assumptions
Let us consider the following seemingly unrelated regression model with nonstationary I(d)

regressors X, and x,,, where Lis a lag operator.

Ya =0t ﬂixu +u,
(A-Lyx,=w, w, =w(ls, i=12, t=12,..T.

We make the following Assumptions 1 and 2.

Assumptionl 4 >%, M(L):iy/yﬂ (v, = D), i Jlv,l<o, and all roots of y,(z)=0 are outside the
70

=0

unit circle. x,=0 (¢£0). (=1, 2)

ma (Sl ) (o) (2 2
Assumption 2 (%J HD{(O}( 0 o, J w, MD\o)f2) == Oy o)

g, and u,(; /=12, ¢s5=12,...,T) are independent.
The model can be written in conventional matrix form as
y=X0+u,
where y, X,u and ¢ are given as follows :

y=0"2" n=00Ya i) = G Yas o Mar)s

€ xl O 0 U ' +
X= 00 e x2 s e=(1,1,“',1),x]:-(x”,x”,"',x"-),xz=(x“,x22,"',x2r),

u=(u',16"), u o=,y ), 1y = (), 1ty )

0=(4.4", 8=(@.4), &=(a,B)



m. Estimation of 6 and Its Properties

Let £ be the estimator of T given below.
s=(2 2]
d!l 0.22

where ¢, = - l ST and # is the OLS residual vector.

o

Then the (feasible) GLSE of 6 is defined as follows,
b=X"ERL)' X' X'ERI)"y

Using the normalizer given by
D = Diag(T?, T T%, T*),

D(6-6) can be written as
D(B-8)=(D'X'(ERL)' XD Y' D' X' (E® L) u.

We can show that D'X'(£®1,)" XD and D'X'(£®1,)"'u converge weakly to the following.

o,H,, _o'nle) =H

D'X'(E®L)'XD! :(
r ~o,H, o,Hy

. 1 . 1
Where Hll = : I?F;l_l(r)dr s Hu =1 : 1 LF;Fl(r)dr s Hu = I{lz" sz = 1 ?Fdrl (r)dr s
MR [Fasdr [ OF, () [ Farr

F,(n= (y/‘(l)o"%" /T(d)) J’;(r—s)”f"dWﬂ (s) and W, (s) is standard Brownian motion.

U:z”ﬁ, (D) ~-o,W, 8

O [ Foy (1YW, ()= 03, [ F, ()W, (7)
- Un”{‘, D+ 0}1”:, M

=G [ Foy 1 (VAW () + 5 [ Fo, (D, ()

D'X'(E®L) u= =K,
Therefore we get the following Theorem.

Theorem

D@-6)=H'K.
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