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1. Introduction*

The aim of this paper is that of investigating the modelling procedures
used in the analysis of the relevance of "news" as explanatory factors of
exchange rate behaviour.

It can be shown that the commonly used models do not always pro-
perly incorporate rational expectations. The restrictions imposed often have
no theoretical justification and cannot be set forth a priori. An alternative
and more rigorous model is developed in this paper, which allows to introdu-
ce rational expectations correctly in the analysis of "news".

The empirical investigation and the associated identification problems
bring about additional restrictions, in the simultaneous equations estimation
of these models, that often are difficult to accept from an economic point
of view. We are left with the choice either of introducing these unrealistic
a priori identifying restrictions or of abandoning the simultaneous equations
estimation approach and the associated likelihood ratio tests of the validity
of the cross equation parameter restrictions associated with the rational
expectations hypothesis. A possible solution, in the latter case, is that of
using the less efficient but also less restrictive single equation approaches

to test the "news".

(*) 1 would like to thank F. Casprini and P. Del Giovane for their
helpful comments. Financial support by the Consiglio Nazionale delle Ricerche
(grant n. 84.00549.10) is gratefully acknowledged .
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2. The origin of Mews"

In most empirical work on exchange rate markets efficiency, the
?

following equation has been estimated

(1) SBA=a+bf?A+E

t+1 tel 7

BA .
where s is the (logarithm of} the spot exc

N hange rate between the monies

of countries B and A BA .
n , and ft is the corresponding (logarithm of) the forward

rate f r = i i i o)
2 o] p°Hod .’+1’ set In pellod t U“del the asSUIllption that the f d
orwar

rate de i i iod t | i
a termined in period t is an unbiased predictor of sBA

el a=0,b=1.0

and € i i i
ta] 153 white noise error term.

M. M
ussa (1977, 1979), R. Dornbusch (1980), J.A. Frenkel (1981) and

Ot‘ 1€rs  express the Spot rate In erio t+ a nct actors Whlcll
> P 1 d
1 S & Iunc on Of f

llaVe bee“ k“owll n adva“ce a“d are thOlPOlated in the fOlWald rate as

well as of "news", They assume that

BA BA
(2) AEEE b ft + "news" + €

t+l

The mai . S
in difficulty lies in the quantification of the "news". There

have been tw i
0 main attempts to solve this problem: a single equation (t
wo-

st i
ep) approach and a simultaneous equations approach

l\ltel“atlve versions of the sin le equaflOll al roa II llave bee“ set

forth by R. Dornbusch (1980), J.A. Frenkel (1981), s

Edwards (1982) and
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£.]. Bomhoff and P. Korteweg (1983). Various specifications of the "news"
are analysed and are used as predetermined variables in the estimation of
a relationship analogous to equation(2) above.

The second way to test the "news" is to use nonlinear full information
approaches, testing simultaneously for market efficiency and rational expecta-
tions. (In the efficient financial markets literature rational expectations
are assumed to be implicit in or equivalent to the concept of financial mar-
kets "efficiency".) This has been done by P.R. Hartley (1983) in the context
of a simple monetary approach and by D.L. Hoffman and D.E. Schlagenhauf
(1985) using a more flexible if less rigorous framework(l). They have used
the simultaneous equations approach suggested by C.L.F. Attfield, D. Demery
and N.W. Duck (1981) and by A. Abel and F.S. Mishkin (1983), which implies

the estimation of relationships of the form

BA _BA

G) Stal ~ f1: =[Xt+l B E(Xt+1l (pt)]ﬁ+ Et+l g

where Xta-l is a (1 x k) vector of k variables relevant to the determination

of the spot exchange rate, E(.) is the mathematical expectations operator
and E(Xt+1| (I)t) is a vector of one period ahead rational forecasts of Xt+1’
derived in period t, conditional on the relevant information set (l?t. g is

a (k x 1) vector of coefficients and € is a serially uncorrelated scalar

t+1

disturbance, with the property that E(Et+1| (pt) = 0.

Suppose vector xt+l follows the stochastic process
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M=

(4) X

tol ~Hol Ztel-h Th * Vel

where Zt | is a (I x N) vector of N variables contained in <15t, useful in
+

predicting X;,pr the y are (N x k) matrices and u,, is a (I x k) vector

h
of disturbances.
The rational expectations hypothesis contained in the market efficien-

cy assumption implies that agents use the process (4) in deriving expectations.

The following system can then be tested by means of simultzneous equations

approaches
M
BA _ BA _ 3 .
e it [Xm het Ztel-n 7R ]B+ €141
n
M
®) tel SRl Ztelh Th * Y

Rational expectations imply that the matrices of coefficients that

Th
determine the stochastic structure of Xt+1 in (4) coincide with the matrices

7'?1 employed by economic agents in deriving the conditional forecasts of
Xt+l in (3).

This approach brings about some problems concerning both the theore-
tical structure and the econometric identification of the model. In section
3 we are going to analyse the main specification problems. They are due
to the fact that in asset markets of this kind we are dealing with pairs
are vectors of variables which in the two countries

of countries, X , Z
P %t

involved influence the exchange rate.

~
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5

Th
In section & we are going to analyse the econometric identification

problems.

3. The theoretical structure of the asset market monetery model

Consider the following standard asset market model

(5) i, -1

BA BA
(6) E(St+1| ‘Pt) = ft
BA A _
(7) St -pt+pt §t '

where (7') §

t t-1 t
B B B B B B
®) m -p,=a y -b i

B B B B ]
(9) lt = rt + E [(Pt+l -pt) |(I)t

A A A _ A ]
(9" T E[(Pt+1 Pt) | o,
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B B B B B
(10) L B_ B
v L) my 71y + v e =y

109 AW mte YAy AP
M mee y Ly ey L e =

B B
(11) W mPs BB, BB, B

ary A wmh. A A A, A_A
721( ) my 4 722(1.) ¥+ 723(1_) SRR

B

12 2 wmPs sy
731( )mt+ 732(1_) Yo+ 733

(L) 2 = w
t t

129 A0t A O AL A ALA
vy LI mis r L)y 4 r33(L)r,t=Wt ,

where
n_.
zj h
(L) =
j =0 7zj,n ©
and
L if z=j
¥zj,0
0 if z#j
SBA | .
A = logarithm of the spot rate between the currencies of countries

B and A,

‘? T
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BA . . .
ft = logarithm of the corresponding {one period ahead) forward rate,
B A . . . . .
iphy = nominal interest rates on one period bonds In countries B and
A respectively,
B A . . .
PpPy = logarithms of the price levels of countries B and A,
B A . . .
re rt - real interest rates in countries B and A,
B A . . . .
m . m, = logarithm of nominal money supply in countries B and A,
B A . . .
Yp ¥y ° logarithm of real output in countries B and A,

VE, v’:, u?, u/:, WE, w/: = independent, serially uncorrelated shocks with zero
mean and constant variance.

Equation (5) is the interest arbitrage condition. Equation (6) introduces

the assumption that economic agents are risk neutral. Equation (7) defines §t

as a temporary deviation from purchasing power parity. It can be autocor-

related (equation (7')). Indeed, as shown by J.A. Frenkel (1931), (1981,a),

R. Dornbusch (1980), M.R. Darby (1980) and others, there can be persistent
short run deviations from purchasiﬁg power parity. Equations (8), ") are
money demand equations in the two countries. Equations (9), (9') are Fisher
interest rate relationships. Equations (10), (1gm, (11, (119, (12), (12") depict

the evolution over time of the money supply, real output and real interest

rate processes in the two countries.
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3.1. The Hartley solution: some specification problems

Let us examine a simplified version of the solution Proposed by PR,

Hartley (1933).

We want to derive the model solutions for SBA and fBA( = E(s BA[@ ) ).
t+] t t+1' 7 ¢
We can use them to find an expression for the asset market forecast error

that is related to unanticipated changes in the

exchange rate determinants

or "news". These solutions are obtained in terms of a model consisting of

equafionS (5); (6)1 (7)1 (8)1 (8I), “0)7 (10')1 (11)1 (lll) onl)'-

It is assumed that

W W
,'13(1.) = 723(1.):0 » W =B, A %L,

in equation; (10), (107, (1), (L1,

. B A . . ] .
Replacmg pt and pt by their determinants (obtained from equations

(8) and (8") in equation (7),

we obtain the following relationship

BA B A B B A A B B A A
{13) s, = mt—mt-a Yo +a yt+b 1t-b I+ §t 3

Hartley assumes that interest rate quasi elasticities (of the demand

for money) are equal across countries: bB S bA = b,

Shifting equation (13) forward by one period, we obtain, substituting

for the interest rate differential (using equations (5) and ()},

1
ture of the nsset market monetary mode
| struc

The theoretica

BA _ o -a y Vi *
(1&) (1 +b) Stel T Ml T Msl t+1 *

(2)
BA
+b E(St+2 | (Dt+1) N §t+1

in, assuming that
tations and solving forward, we obtain,
Taking expec

< i, B
a9 EGCT18) = (-3) [ Z ey le)s
t+

o
o i, BY ey s+
A e AE( AP
, ‘Eo VEmD o) -a 5 Vel Ot
1=
A i, A ) +
iy i§0 )'E(yt+l+i|(pt

.;_]O ; )] (3

Ubstltutl“’ baCk into the exchall e rate quasl leduced iorm, equatloll
g
S =]

(14), we obtain

o]
o

i i A 5 ).

! B - 2 A E(m . [(p |

g SBT = (1-2) I:i?O}'E(thHI gbt+1) i=0 t+ 1+ t+

t+ =
oo . A
SO A 2 i lq) ) .
A E( .
-2 'Eo llE(yim'@bm) 20 Yiotei! ©eal
1=

D48

i .
* 0 AE( E'c+1+il gbt*l )]
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|
|
BA
subtracting (15) from (16), we obtain (19 sifl\ = E(st+1l & t) '
B B -
m E(m |® )
BA _ pPA B, -l t+1 t+l 1 .
(17) $t+1 -E(St+ll¢t) = - (1_}') [1 0]7 (l) |
B B _
Yer1 ~ B g1 L&)
= -1 { X i[ B - E(mB
{Z Bm i 190) - Blm 1o ] A |
Aot | Mool DB 12
- [1 0]}' (A) +
(o]
DI A A A A
- & - ) - )
i=0 [E(mt+l+i I¢t+l) E(mt+1+i l(bt)] e Y tel E(yt+l I (pt
- B B 1
co - E(m l 03] )
B X B B B B, -1 | M+l tel | €t
-a : A . = A +
% [E(yt+l+i|§bt+1) E(yt+l+i|«pt)]+ a [o 1] v (4)
B B
3 Lyt+1 B, 19 |
AR i A A
+a . - (4) -
o A [E(yt+l+i [900) - BO 1L lqst)] * T - A A
o m - E(m |3.) (5)
A A, -l t+l t+l t R
+a [0 l]}' (1) MTeel1¢°
' i A A
Equations(10), (10'), (11), (11') shifted forward one period can be rewrit- Yoo “EY lo,) i

ten in matrix form as follows

W W
7@ 7 5L) m\:/+1 U\LI
(18) = L W=AB .
L
}'21( ) 722(1') Yt+1 vt+1

Equation (17) can be rewritten as

Alternatively,

rewritten as

the exchange rate forecast error relationship can be
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B B B
722(1.) +a vy 21(1)
20) BN _EBA) ) ®
t+1 st+1l qSt = (-2 ut+1 N
AB
A A A B BB
A v
rot Ay atr () Vigth e a0
- uA - VB +
t+l
AA t AB t+]
A A
y 12(/1)+ a y“(x)
+ v n
t+l t+l !
AA
where
\4 R W W v, .
47 =7 (D) 7990 %) 712“‘) )’21(/-) , W=A,B.

Equations (20) and (18) constitute a system of equations analogous
to system (I) mentioned above, in which the asset market approach economic
characteristics are explicitly set forth (in the coefficients of the exchange
rate forecast error equation (20)).

It is often assumed (S. Edwards (1982)) that the standard asset market
restriction of equality of the structural coefficients of the model across
countries (i.e. equality of the corresponding money demand parameters of

the two countries) allows to estimate a relationship such as

BA BA B A
21 - = - -+
@ sy m Byl ey C[ut+1 ”t+1] '
B A
+D =
[v‘“‘l vt+l] 7 el

The theoretical structure of the asset market monetary model 13

This specification is correct only if the additional restriction is impo-
sed, that the (corresponding) coefficients of the relationships which depict
the behaviour of the stimuli in the two countries are equal, i.e. only if we

add the (unrealistic) restrictions that

Yzj = Yzj z,j = 1,2, ¥L i.e:_ that
B A .

= = 1,2, ¥h
ij,h }’Zj,h Z,) 14y ’

~ in the model above.

Theorem 1. It is possible to impose the restriction that (unanticipated)
stimuli have effects of equal absolute value {and of opposite sign) on the

. . BA BA
errors in the forecasts of the one period ahead exchange rate (St+1 - E(st+l |d5t))
only and only if it is assumed that, besides the corresponding structural
parameters of the model, the coefficients of the relationships which depict
the behaviour of the stimuli are equal across countries. (The proof is set

forth in the Appendix.)
3.2. A more realistic variant of the Hartley solution
Interest rates do not enter explicitly the solution of the asset market

model of exchange rate determination set forth above, which explains why

Hartley (P.R. Hartley (1983)) finds no reasonable empirical estimates of

b, the interest rate quasi elasticity of the demand for money in both countries.
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An alternative solution of this model is analysed here in which interest rates
are explicitly set forth and are used in the estitnation of money demand
elasticities.

Consider a model consisting of equations (5), (6), (7), (7", (8), (8",
(9), (99, (10), (10", (11), (11'), (12) and (12'). From equations (5) and (6) we

obtain

BA BA B
22 = ~ i i
22) s, E(s,,| |gbt) i+

A
t
From equations (7) and (7') we obtain

A

BA B
(23 E = -
) (st+! I gbt) Elp t+l I (pt) Elp t+l

Isbt)+

BA B A
+ d(L) s, - P, + pt).(s)

L .B A
Substituting for iy and i, using equations (9) and (9') and for E(stB? [8.)
+ t

using equation (23), we obtain

BA
s
t

B A = -
T AR (1) ! r’2+(1- syt r’:.

(24)
We introduce two price relationships. From equations (8) and (8'),

S— .B
substituting £ i usi d
g for 1 and I using equations (9) and (9'), rearranging terms,

we obtain

B, B_ B BB BB. B B
(25) (+b)p, = m'-a y +br +bEp , | o)

AL A A A A.AA A, A
(26) (l+b)pt- m, -a yt+b rt+b E(pt”l gbt)

Taking expectations of equation (25), sblving forward using the metho-

dology set forth in section 3.l. above, and shifting the whole forward by

one period, we obtain the following price reduced form

1 - bB i
B n B
27) p =[—][_ —E(m, .|, ) +
t+l 1+bB i=0 1+bB t+i+l P T tel _

(o2}
B 3 B

Ely t+l+i I gbt+l) *

s(® 7)

B 3 B 7

+b B E'(rt+l+i| ¢t+1)] '
l+b C

. . A
In an analogous way we obtain an expression for p ] In order to

obtain a reduced form for s:_/:‘ we shift the exchange rate relationship (24)

A . .
forward by one period and substitute pil and Perl by their determinants.

b> b1

and 8=
l+bB 1+b

, we obtain

Assuming that A=
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% |
£S = B 3 ,i E(r s)| ++
BA N, B Z ' +b =0 A [E(rt L+i |¢t+1 t+l+l t
(28) Stel T =g [i:O}' E(mt+l+i l g151:+1) i=0 t+l+1I Py, )+ )
o0 o A ' ) - E(m” |,
BY i, B -(1-0)32 6 [E(m 1200 tel+i
z -(1 - =0 t+l+1 Tt
b i=0 E(rt+1+i K t+l):, (-6 -
® o A T gl ) - E(y | & )]
x| Z o'm® g " ol g -2 o [E(ym RELN teled
i=0 t+l+i t+1 i=0 t+1+1 t+1
. _ o I )]
g A i E P +
+ b T glg(A la,, vo" Ze [E('t i 120l - rni 19,
i=0 t+l+i
1 1 -1l BB N
-( )rB + (—)rA . @ -(1- sy ) LEIE R l2)
oy LN sy !
-1 [ A A ) A
1-6(L) r., - EC,, 19 ] Mol
The solution proceeds now as in Hartley's model set forth above. +( ( ) [ t+l Gl _ i

’Taking expectations of (28) and subtracting from (28), we obtain an expression

a g p
Us“lg, as In section .l. above, the Xla“se“ n argent ap loac“
ast erro in ms o news 3 ] l l I S

i i i rear-
to express the anticipated stimuli in terms of their determinants and

| i i duced form
BA __ BA _ ranging terins, we obtain the following re
@9) sy - Es,) le) = ;
A 1-2 B B B B B
= BA BA _ B 2)-aPA% (A)eb-A (1)] u
= (-] Z 2l g(n® [6. )-E(m> lo)]+ BO) sy -Els o) = —)A (B -arhAy, e
i=0 t+l+i ' te] t+1+i 4B
® " B BB v, pBaB iy VB &
-2 z‘i[( o, ) -E62 s AR e AR e DA [V
i=0 yt+1+1 (pt+1 yt+l+i qst *

[ ().)—aA (7-)+bA (7-)+
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-1 .8 )
) (1 -o(L) 4 B
wt+l

1- 4

A “AA ALA A
[A“(G)-a A21(6)1-b ABI(O)] Wi *

1-0
A

4

A_A A_A A
A22(6)+b ABZ(O)] v +

A
* [AIZ(G) -8 t+l

A

A A ALA
+[A13(6)-a A23(6) +b n33(9)+

(1 -owy et

) = ]wt+1 M

(9

B
4B and 4™ are the determinants of 75(2.) and yA(B) respectively. Azj().)
and AI:].( 0) , (z,j=1,2,3) are elements of the matrices of adjoints of yB(l)

and of yA((-')) respectively; where

B A
A () A (9)
and rA(G)-l =

4B ah

yBart - 40

The reduced form above constitutes, together with the stimuli fore-
casting relationships, equations (10), (101, (11, (11, (12) and (12') a system
of equations analogous to system () above. In the empirical estimation of

relationships of this kind (J.F.O. Bilson (1978), D.L. Hoffman and D.E. Schia-
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genhauf (1983), P.R. Hartley (1933) and others) it is usually assumed that
money demand interest rate quasi elasticities are equal in the two countries
A and B, i.e. that bA = bB s b.(“) |

It should be noticed that the constraints imposed by the rational expec-
tations hypothesis on the coefficients of equations (20) and (30) are highly
nonlinear. 'I'héy .can be included in the estimation only if they are relatively

simple in structure, i.e. only if the autoregressive structure of the stimuli

forecasting relationships is relatively simple.
4. Econometric identification restrictions .

The standard model set forth in section 2 above can be rewritten

ass

r M M
BA BA B DY B B* A by A A%
' 8 = = -
O e T TS R = e "Xt T haL Freln? h)]
[ B
B
X _ ﬁA * Et+l
M
M
B 3 B B B
] =
) X The Ftelh Th T Y
M
A N A A A
1"t -
B X T her Pl Th Vel
A B A B ;
Xt+1’ Xt+1 are (1 x k'), (1 x k) vectors of variables relevant to the deter-
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A B

- A B,
T Zt+l are (1 x N ), (I x N°) vectors of variables

. BA
t
mination of st+l’ Z
el g - oA A B .
re evant to the formation of "news", g is a ((k + k) x 1) vector of coeffi-
. w W* W
cients, YR ?h are (N~ x kw) matrices of parameters, W=A,B. In the

A B
= N, i.e. that

models examined above it is assumed thaf kA = kB and N
the same variables influence exchange rates and "news" in both countries
A and B. The results of this section would hold, however, even if this were
not the case and kA;S kB and NA # NB.

Identification of the coefficients g, if the equations are estimated
by means of a simultaneous equations approach, requires that the exchange

rate forecast error equation (equation (3')) be a true reduced form, i.e. that

the covariance between the error terms of the stimuli forecasting equations

(12)

and the error term of the exchange rate forecast error equation be nil" .-

As pointed out by M. Obstfeld (1983) this assumption is not always realistic

w 5

since money supply and real output - elements of Xt v
+

W=A,B - may well
respond systematically to contemporaneous exchange rate movements.. In
that case the simultaneous equations approach is Inappropriate since the
covariance restrictions are invalid, and the estimated B coefficients will
be biasgd. The model above should then be tested using a less efficient two-
step single equation approach which is appropriate even when the covariance
between the error terms of the stimuli forecasting equations and of the
exchange rate forecast error equation is unknown.

Separate tests of the cross equation constraints, y = y*, imposed

by the rational expectations hypothesis bring about additional identification

problems. They are performed by comparing the estimates of a version of

system (I) above in which these restrictions are imposed to the estimates
of a version of (i) in which these restrictions are relaxed. The number of
restrictions - and hence the number of degrees of freedom of the likelihood
ratio test - equals the number of identified parameters estimated in the
unconstrained system less the number of identified parameters estimated
in the constrained system. Alternatively, ‘in model (I) above, the number
of. restrictions is given by the difference between the number of parameters
of the unconstrained and constrained versions of the exchange rate forecast
error equation (equation (3'), the number of parameters of the stimuli fore-
casting equations being the same in the two versions.

These tests can he performed if the parameters of both constrained
and unconstrained exchange rate forecast error equations are identified:
in both versions the number of parameters to be estimated must not exceed
the number of estimable parameters (given by the number of regressors
of the unconstrained version of equation (3')), kA + kB + M(N}_\ + NB), the

number of elements of the X\:’” and ZW vectors respectively, W=A,B,

t+l-h
h=1,...,M(13).

Identification of the unconstrained exchange rate forecast error equa-
tion will be obtained if kA = kB = | (unanticipated changes in a single variable
’ . (14)
influence the exchange rate forecast error in each country)” .

More generally, identification of every coefficient of the unconstrained

reduced forin (version of equation (3')) will be possible if, in every y\: matrix,

Wh
W=A,B, h=l,...,M, kw - PWh columns are nil and the remaining P columns

have ad hoc zero restrictions such that only one nonzero element at most
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appears in any row of the y\: matrix in question, 1 < PWhS kw.

The coefficients of the unconstrained version of equation (3') could
be identified also with the help of linear constraints. The presence of linear
restrictions known a priori between one nonzero coefficient of the h matrix
and the remaining nonzero coefficients of the same row of the matrix will
bring about identification (in terms of the coefficient of reference). It Is
equivalent to a set of zero restrictions on all the coefficients of this row,

. . . (15) .
with the exception of the coefficient of reference ~'. These restrictions
are difficult to justify from an economic point of view and have not been
used in the estimation of models of this kind.

Identification of the unconstrained version of equation (3') will be
obtained also if the stimuli forecasting equations are assumed a priori to

. 16
be own autoregressmns( ).

If the strict (and unrealistic) identifying restrictions on the coefficients
of the stimuli forecasting equations mentioned above are not satisfied, we
cannot separately test the rational expectations cross equation restrictions

A\
4
combinations of these restrictions). F.S. Mishkin (1982) and P.R. Hartley
(1983) do not impose a priori restrictions on the stimuli forecasting equations

and use a partially unconstrained version of equation (3') in likelihood ratio

tests of those rational expectations restrictions that are connected with

w
the yjz coefficients that can be identified and estimated.

W . L.
=N (but, as pointed out by F.S. Mishkin (1983), we can test linear

5. Conclusion

The relevance of "news" as explanatory factors of exchange rate fore-
cast errors has been analysed using the asset market monetary model of
exchange rate determination. Rational expectations bring about serious model
specification and econometric identification problems because of the highly
nonlinear nature of the cross equation parameter restrictions they impose.

The relevance of the cross country restrictions on the absolute values
of the stimuli forecasting relationships has been assessed, as’ well as the
possibility of introducing explicI:itly interest rates in the estimation of the
exchange rate models under investigation.

The identification problems that arise in the likelihood ratio tests
of the cross equation rational expectations restrictions have also been investi-

gated.
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Appendix
Proof of theorem 1

The equality across countries of the yz]. coefficients is both a necessary
and a sufficient condition for the equality (of the absolute values) of the
unanticipated stimuli coefficients in equation (20).

The proof of the sufficient condition component is straightforward
since from equation (20) \a‘/e see that if yzj(l.) =7, (L) (and v, ().) 7, (2.))
z,j=1,2 and aA S aB, thé coefficients of the stimuli u?+1 and vil have
the same absclute value (and opposite sign) of, respectively, the coefficients
of u':+1 and v':l.

The proof of the necessary condition component is more complicated.

We have to‘show that the hypothesis that
B A B A
2 £ i
rzj(L) oy zj(L) ( yzj().) oy zj(l)) z,j=1,2

and the hypothesis that the stimuli have coefficients of equal absolute value
(and opposite sign) in equation (20) if aB ] aA are contradictory.

Assume we want to impose the restrictions (in equation (20)):

B B B A A
(A 1) 722(1)4- a 721(1) ) 722(/1)-? a 721(/1)

4B 4A

Appendix o

B B B . A
4 (M) + a y () Y
(A.2) 12 11 . 12

4B ah

S RPN e

. - A B
We impose the restriction a = a~ but assume that

A
y“(ﬁ-) # ru(l) ; ru(?-) # 712(1)

722(7.) # 722(1) H 721()-) # 721(7-)

. _ . . B
(We assume also that the stimuli coefficients are finite, i.e. that 4 £ 0,

AA # 0.) From (A.l) we obtain

A {
A1 A 722(l)+ a 721( ) 4B

A B
Yzﬁl)* 2 rafd

From (A.2) we obtain

A A J
y A+ a 7 1.,(3)
(A.2") AA - 12 11 AB

A
’15‘)* a fu()

From (A.1") and (A.2') we obtain
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A A A A

o 722(1) + a 721(1) _ ylz().) + a y“().)
A B A B

722(“ +a y, (1) 712(3) + a v, (3)

This relationship will hold and be compatible with (A.l}) and (A.2) if:
1) both sides are nil;

2) both sides are equal to &, ¥ & £ 0.

1) Both sides are nil if both nominators are nil in equation (A.3)

yzz(l) + aA 721(1) = 0 ,
ARSI OO R
which, in turn, implies that
IR A EY - R
i) al = ——% = R 1 ;
rH () e
n rD (%) ] e
rf,(4) i

or

ii) 722(1)_ ,21(1) =0, ylz(x) 5 ,,“(;.) =0

We have to reject both possibilities since they imply that AA =47 =0,

contradicting the assumption made above that AA £0, AB # 0.

2) Both sides of equation (A.3) are equal to &.

A A A A
yoo(A) + aly ) (3) 712(z) + a y“(z)

(A.) » -9

A B A B
5 7'32’1(1) SECOREEATANEY

—
=

~
+

a’*-,’;l(x) )

B A B

a 721(/1)

implies that

A()-) + aAygl(ﬁ.) E 4’(}'22(“’*3}\7’21()’»

and

A

(A.5) 29

A - o3 = -PGA e

A A A
7,12(1‘) +a y 11(ﬂ-)

=4

B A B
b 12().) +a y 11().)

implies that
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A A A B A B
ripM +ay (A) = Gy (A +a e
and
A B
ao A e - -Gl - e an.

(A.5) and (A.6) imply that

A B A B

an o - ¥ 55(A) - Py 5,(4) _ (A - Py (A
A B A B

v o (A - @y 2 r¢A - fr,2)

which, in turn, implies that

(A
Y22

‘ B
(1) 22 AR (- @B s § (- 07§ (0 -0y (a0

Rearranging terms we obtain

B
Y21

A 2 B B A
(A8) 47 = - @7 47+ @(y (A) 4 ()

(1) y?z(l)) +

A B A B
s @l Ay (A = 35 ()

But from (A.l), (A.2) and (A.4) we have

B

(a.9) 47 - @4
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(A.8) will not contradict (A.l) and (A.2), and the necessary condition

will not be proved, if it can be shown that, ¥ yzi(l)

u

a0 (4% @a® = 0% 4P oD 0y ) B R

A

A B
+ 4’(722(7-))'“(7-) =75,

(1)7?2(2))

or, if we want, that
(A0) W +@a® - GO, 8 -5 d o
- Ghy S (-5 (B an = 0

This will be the case if y:j(l) S yij().), z,j=1,2, a result which we
have to reject a priori, since it contradicts the assumption that the stimuli
forecasting equations coefficients be different across countries. If 7/:)(1.)#

5 )
ﬁyzj( }) , z,j=1,2, there will be some (values of) yzi(l) for which (A.10")

will not hold. Q.E.D.
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Notes

(1) D.L. Hoffman and D.E. Schlagenhauf (1985) examine several variants
of the asset market model of exchange rate determination. For each model
the "news" variant is developed by introducing -as determinants of exchange
rate forecast errors- unanticipated shifts in the variables that are suggested

by the theory as factors influencing the exchange rate.

(2) From equations (5) and (6),

B A BA BA BA BA
Bo-ip=t -8 =Bl ] )-8

We can then substitute in equation (13), where it is assumed that

bA = bB = b,

(3) Equation (15) has been derived taking expectations of equation

(14), obtaining a left hand side element equal to

b

L he(s BA

, -1 BA
t+1|¢t) SIS )E(St+l |Q$)

t

-1
1+b-bL BA )
(e JE e, f2d=a -

1
1+b +b

and noting that

¥ A,lal <], (-1} Y, = X

t
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implies that

t+i

(#) We assume that

5 i _
) [E(§t+1+i |4, - EC8 14 |6 t)] Nl *

[

More precisely, as pointed out by Hartley,

Moap = Ay B I8 ) = Ax,

for some constant A which depends on the & coefficients of 4(L). The deter-
mination of the autoregressive structure of the §t time series lies outside
the scope of this model and is assumed to be known a priori. (It could other-
wise be estimated together with the other parameters of the model adding

equation (7') to the set of stimuli forecasting equations.)

(5) This relationship has been obtained by applying the well known
Hansen and Sargent prediction formulas (L.P. Hansen and T.J Sargent (1980))

to the stimuli in equation (17) s

B
0o . r-1 r . | m
3 i B ___[ ]B -1 2( 1 lh-].B) j t+l
G AEm gl =t or T e S S0 Ty T THN
Y441
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T oi, B . B, , -1
ZAEm, le) '[1 0]7 S

B
5 m
rzl( z"} Ah-ij)Lj t+l :
J=1 \ h=j+l h B
yt+l
where
A\ W
Y11,k Y12,h
Yh =
W W
Y 21h Y22,h
nz’.
v 3 W h
Yzj“') h=0 7 zj,h .
W = A,B and r = max (nzj)
Z,)

. A B |
Analogous relationships have been obtained for mey Y, and Y Repla-

cing in equation (17) and simplifying, we obtain equation (19).

(6) Shifting equation (7) forward by one period, we obtain

BA_B
st+1 3 pt+l

Alvarg, +x

pt+

t+1
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Taking expectations, we obtain

BA

E(St+1

B A «
| #) =BGy, o) - B, lo) + S(LIECE, |9)
or using equation (7),
BA B A BA B A
E(st+1 Iq:t) = E(p,‘+l |¢t) - E(p_t+llgbt) +6(L) (st “P * P, )

(7) We shift equation (25) forward by one period, take expectations
and rearrange terms in such a way that on the left hand side appears a term
like

B
b -1 B
-__ L )E(p,“_l Igst) .

l+bB

We then apply the principle that

and obtain a forward solution for E.(plz+1 |§bt) which we substitute back into

equation (25) to obtain, shifting the whole forward by one period, the P,t3+l

reduced form above.

(8) If we want to estimate this relationship empiricaily, we add an
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error term 7., 10 the right hand side of equation (28), which we assume

to be serially uncorrelated and with the property that E( Nerl I(bt)

(9) The stimuli forecasting equations (10), (109, (11, (A1, (12) and

(12') can be written in matrix form

™ W W L2 A
Y“(L) i 12(L) /13(1.) LI
W W W
7\!2/1(1‘) 7950 793 Vel
. W W W
7\21(") 73,00 vl L
W = A,B, where 72},0
(10) The matrices of adjoints
- B )
Alﬁl) Alél)
B B B
A(A) = AZI().) Azz(l)
B B
..ABL(” AJZ(“
= A A
Alﬁe) Alée)
A A A
A(0) = AZI(G) AZZ(O)
A A
C]
hAzﬁe) AB? )

lifz=]j

Oif z £j

AB()-) and AA(G) can be written as

A _(0)

Nates

35

A B :
(Db =b =b, A= =6 and equation (30) becomess
1+b
BA BA 0 B B.B B B
(o) s -EG. |8) = _; [A“(l)-a A21(1)+bA31(l)] up, *
. 4
B B B B B
+ [Alz(l)-a A22(1)+bA32(l)]vt+l +
-1 B
(1- o(L)) ~ 4
B B B B B
1)- -
* [AIB( J-a"A,(A)bA 4 (4) ]“’m
I- 4
o A A A A A
- —' I:A“(l)-a A21(l)+bA31(1)] ut+l +
4R
A A A A A
+ [Alz(l)-a A22(1)+bA32(l)] VA e
] - '
A A A A (- oyt 2®
+ | ApA-anA s (A0bA (1) - T'_ ] Yol (Y Tt

] ]
AB and AA are the determinants of yB().) and }'A(l) respectively. Azi(“

A
and Azju)' z,j=1,2,3, are elements of the natrices of adjoints of yB().)

and yA()-) respectively.

(12) More precisely, some set of klk = kA + kB) identifying restrictions

A
on the k elements of the covariance between € and u

t+1 tel? Yeel B needed

to identify the k g parameters.

(13) The number of parameters of the constrained version of equation
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(3") above is k = kA + kB. (The number of elements of BA and BB.) The

number of parameters of the unconstrained version of eéuation (3" is (kA +
+ kB) + M I:(NA x kA) + (NB X kB)] , the number of elements of the vectors
ﬁA,ﬁB, and of the matrices yAh*, }'E*, h=1,...,M, respectively.

Identification is not affected by the cross country restrictions mentio-
ned in section 3 above. If the absolute values of the corresponding parame-
ters of the stimuli forecasting equations and of the structural (money demand)
equations are assumed to be equal in the two countries, the number of free
parameters is reduced by one half, but so is the number of regressors in
are then composed of cross country

equation (3') unconstrained (X and Z
t+ t+

1 1

differentials of the corresponding variables which affect the formation of
exchange rates and "news" in both countries). If the structural (money demand)
parameters only are restricted across country, the reduction in the number
of free parameters will be equai to the reduction in the number of regressors

in the unconstrained version of equation (3').

(14) 1f kA = kB = 1, the number of parameters of the unconstrained

forecast error equation is
T PR [CAF TS PR T o] R [ N° ]

and coincides with the number of estimable parameters (the number of regres-

sors of the unconstrained forecast error relationship).

Notes 37

(15) The rationale for the identifying restrictions set forth above

can be easily seen noting that equation (3') can be rewritten as:

KB KA
BA_BA _ 3 BB 3 ALA
1 = -
G stk =18 Xt T P K
B A
%[% /B hB % A hA] .
hellzal “ztel-h Pz 7 221 “ztel-n?z | P
where
B
hB hB* B
P %,

k
hA 31 hA* A
= Z oyl
z =1 "jz "]
XW ,...,kw,

jt+l? j=
W
are elements of the row vector Xt+1 3

W W

Zzt+l-h’ z=lyeeyN

are elements of the row vector Z\:/+ W=A,B.

1-h '’

Identification of the coefficients of the unconstrained version of equa-

tion (3') relevant for the rational expectations tests requires that
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. hp* hA*
provide separate estimates of vy iz and 7y e

This will be the case only if the identification restrictions set forth

above are satisfied.

(16) An approach of this kind has been used by D.L. Hoifman and
D.E. Schlagenhaui (1585). This is but a special case of the identifying restric-

tions set forth above. The X".Vt | Processes will be own autoregressions when
jt+

1<PWh< Nw ZW S XW , W=A,B, and when the off diagonal elements
= - A 291 t+l
of the y\V matrices are nil ¥h, i.e. when only one nonzero element appears
h k

in any row of the y\: matrices in question. It should be noticed that if the

stimuli forecasting eguations are own autoregressions we cannot draw a
distinction between anticipated and unanticipated stimuli if the estimation
of system (I) is performed by means of a two-step single equation approach
(i.e. we can test for efficiency but not for the "news"). As pointed out by
B.T. McCallum (1979), observational equivalence in the sense of Sargent
(T.J. Sargent (1976)) between the constrained and unconstrained versions

of equation (3') will hold unless the cross equation rational expectations

restrictions (yw= yw*) are maintained in the estimation of system .
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