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Mult iple - Count ry versus Single - Count ry Tests of Internat ional Asset Pricing Models

Abst ract

In this art icle we exam ine empirically three nested internat ional asset pricing models , namely

those of Grauer , Litzenberger, and Stehle ( 1976) , Solnik ( 1974) as revised by Sercu ( 1980 ) ,

and Adler and Dumas ( 1983 ) . We invest igate the presence of exchange rate and inflat ion

prem ia in equit ies through both single- and mult iple -count ry tests and provide evidence from

ten count ries. Our empirical methodology allows us to show why these two test ing

approaches yield markedly different inferences with respect to risk prem ia . Single -count ry

tests are proved to be inappropriate for the est imat ion of exchange rate and inflat ion risk

prem ia , for reasons related to the cross - sect ional variance of betas. Mult iple -count ry tests

suggest the presence of a st rong count ry factor in exchange rate betas, and to some extent,

also in world inflat ion betas. We find st rong evidence of an uncondit ional exchange rate

prem ium in equit ies. Our analysis raises important methodological quest ions with respect to

tests of other asset pricing models .



Int roduct ion

Internat ional Asset Pricing have long been the subject of numerous tests in Internat ional

Finance . At the CAPM side , most of the work is focused on test ing the hypothesis of

complete capital markets integrat ion - see for example , Stehle ( 1977) , Jorion and Schwartz

( 1986 ) , Korajczyk and Viallet ( 1989 ) , and Harvey ( 1991) . The exist ing evidence indicates

that although the covariance of count ry returns with the world market port folio can expiain

part of the behaviour of count ry returns, addit ional important sources of risk may also exist .

Jorion ( 1991) exam ines the exposure of US indust ries to movements in the value of the US

dollar using uncondit ional moments . His tests consider fi fteen exchange rates against the US

dollar , and he fai ls to reject the hypothesis of zero exchange rate prem ium during the period

from January 1971 to December 1987. Dumas and Solnik ( 1993 ) also consider the pricing

of exchange iate risk using a mult iple - count ry methodology formulated in condit ional terms.

Contrary to Jorion ( 1991) , their results support the presence of exchange rate prem ia in

equit ies . Moreover , Chen , Roll , and Ross ( 198 � d Ferson and Harvey ( 1991) exam ine the

pricing of inflat ion risk in the context of an em Acal test of the domest ic Arbit rage Pricing

Theory ( APT). Their condit ional tests indicate that the unexpected inflat ion prem ium in the

US can be important during certain periods. However , the uncondit ional mult iple -count ry

Lests of Cooper and Kaplanis ( 1994 ) which reject the hypothesis that home bias in

internat ional port folios is induced by investors ’ efforts to hedge against inflat ion, imply that

an inflat ion risk prem ium may not be significant.

i

The choice to perform single- or mult iple -count ry tests may not be independent of our

inferences with respect to the pricing of sources of risk we consider. In this art icle, we show

the effects that these two alternat ive test ing approaches can have on the est imat ion of

exchange rate and inflat ion prem ia. In part icular, we test three nested internat ional asset

pricing specificat ions , namely those of Grauer , Litzenberger, and Stehle (GLS) ( 1976 ) ,

Soinik ( 1974 ) as revised by Sercu ( S- S ) ( 1980 ) , and Adler and Dumas ( AD ) ( 1983 ) , and

therefore we exam ine separately the existence of an inflat ion and / or exchange rate prem ium

in equit ies , as well as their relat ive importance. Tests of the GLS and AD models have not

previously appeared in the li terature, whereas the results from empirical studies based on the



Int roduct ion

Internat ional Asset Pricing have long been the subject of numerous tests in Internat ional

Finance. At the CAPM side , most of the work is focused on test ing the hypothesis of

complete capital markets integrat ion - see for example, Stehle ( 1977) , Jorion and Schwartz

( 1986 ) , Korajczyk and Viallet ( 1989 ) , and Harvey ( 1991) . The exist ing evidence indicates

that although the covariance of count ry returns with the world market port folio can explain

part of the behaviour of count ry returns, addit ional important sources of risk may also exist .

Jorion ( 1991) exam ines the exposure of US indust ries to movements in the value of the US

dollar using uncondit ional inoments . His tests consider fi fteen exchange rates against the US

dollar , and he fai ls to reject the hypothesis of zero exchange rate prem ium during the period

from January 1971 to December 1987. Dumas and Solnik ( 1993 ) also consider the pricing

of exchange i ate risk using a mult iple - count ry methodology formulated in condit ional terms .

Cont rary to Jorion ( 1991) , their results support the presence of exchange rate prem ia in

equit ies . Moreover,Chen , Roll ,and Ross ( 1986 d Ferson and Harvey ( 1991) exam ine the
, ,

pricing of inflat ion risk in the context of an em acal test of the domest ic Arbit rage Pricing

Theory (APT). Their condit ional tests indicate that the unexpected inflat ion prem ium in the

US can be important during certain periods. However , the uncondit ional mult iple - count ry

tests of Cooper and Kaplanis ( 1934 ) which reject the hypothesis that home bias in

internat ional port folios is induced by investors ’ efforts to hedge against inflat ion, imply that

an inflat ion risk prem ium may not be significant.

.

The choice to perform single- or mult iple - count ry tests may not be independent of our

inferences with respect to the pricing of sources of risk we consider . In this art icle, we show

the effects that these two alternat ive test ing approaches can have on the est imat ion of

exchange rate and inflat ion prem ia . In part icular, we test three nested internat ional asset

pricing specificat ions, namely those of Grauer, Litzenberger , and Stehle (GLS) ( 1976 ) ,

Solnik ( 1974 ) as revised by Sercu ( S- S ) ( 1980 ) , and Adler and Dumas ( AD ) ( 1983 ) , and

therefore we exam ine separately the existence of an inflat ion and / or exchange rate prem ium

in equit ies , as well as their relat ive importance. Tests of the GLS and AD models have not

previously appeared in the li terature, whereas the results from empirical studies based on the



1

the three specificat ions to be exam ined , and highlights their differences. In Sect ion 2 we

discuss our empirical methodology, and deal explici t ly with the incorporat ion of mult iple

foreign exchange and inflat ion rates in the empirical tests . Sect ion 3 presents the data and

describes the port folio const ruct ion approach. The empirical results from the single- and

mult iple -count ry tests are discussed in Sect ion 4. Finally , in Sect ion 5 we evaluate our

findings from the previous Sect ion by employing a simple relat ion that aims to provide an

indicat ion of the t rue cross - sect ional and cross -count ry variance in betas .

1. The GLS, S - S , and AD Asset Pricing Models

In a world where Purchasing Power Parity (PPP ) holds but inflat ion is stochast ic , investors

will seek to include in their port folio holdings a hedge fund against this source of risk that

will consist of assets which exhibit a nonzero correlat ion with inflat ion . However , the

composit ion of the hedge fund will be ident ical across count ries exact ly because in the

presence of PPP, investors in different count ries will face the same inflat ion risk . This is the
.

environment which characterizes the GLS model , and it i llust rates that when PPP is assumed

to prevail , all investors will hold a combinat ion of the same funds.

4

When PPP is violated , the port folio composit ion of investors becomes more complex. Solnik

( 1974 ) was the first to consider the effect of PPP deviat ions on internat ional asset pricing.

In fact, such deviat ions define the different nat ional groups of investors in his model . He

assumes that domest ic inflat ion is zero , which makes PPP deviat ions perfect ly collinear with

exchange rate changes . His model has been revised by Sercu ( 1980 ) who relaxes an

assumpt ion imbedded in the original specificat ion regarding the covariance st ructure of asset

returns , according to which the returns of stocks and bonds were assumed independent. In

the context of the revised specificat ion ( referred herewith as S- S) , investors hold in addit ion

to the world market port folio , a hedge fund against exchange rate risk , which consists of

their home riskless asset, and therefore is count ry specific.

2

>A generalizat ion of Solnik’s model has been derived in AD, where domest ic inflat ion is also

allowed to be stochast ic . The hedge fund against PPP deviat ions now includes both an

5



exchange rate and an inflat ion component, It is made up of both stocks and bonds and it is

investor’s specifica.

Consider L+ 1 countries and currencies, and all nom inal asset returns expressed in terms of

the L+ 1st currency (the reference currency ). We can then formally state the three models

as follows :

The GLS model

(1) Hx- ray ,B x + y WB kwki w

The S- S model

Hx-r- YxBuf,+YwBtwYs
(2 )

g kw
1-1

The AD model

L+ 1

Hx -r- Y ,Bk ,+ Y B kw
(3)Y IPki W

1-1

where

Mik is the instantaneous expected value of the nom inal rate of return on security k ,

r is the instantaneous nom inal interest rate of the L + 1st riskless asset ,

1, -1,ri - VI1,-1, Vl , where l = 1, ... ,L+ 1, and Yul

I , is the expected return on a port folio highly correlated with investor’s l inflat ion rate ni

expressed in the L+ 1st currency, and l = 1, ...,L+ 1,

You = f,-1,
=

The hedge fund can become investor’s specific because in the AD model investors in the same count ry

are allowed to have different consumpt ion preferences, and therefore use different deflators for calculat ing real

returns from the same investment.

Vassalou (1994 ) rederives the GLS specificat ion in nom inal terms using a cont inuous t ime set - up , and

shows that the three models are nested , since the GLS and S-S specificat ions are special cases of the AD model .
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f, is the instantaneous expected exchange rate change between the reference currency L+ 1

and currency l ,

Yw = How I.

= =
ko

Mw is the instantaneous expected nom inal rate of return on the world market port folio ,

Bull cov ( u * x 1* ) / var ( I* ), Bkte = cov ( u * k,f * ) / var (f "), and Bxw = cov(u kon w )/ var (u w), withf f *

the asterisk ( * ) denot ing the actual random variables rather than their instantaneous

expectat ions.

Note that the inflat ion rate of count ry I expressed in terms of the reference currency , IL+ 11,

is given by

+1

14-1; +41
L

(4)+

where ,

I’, is the inflat ion of count ry 1, expressed in local currency , and

f1+ 1, is the instantaneous expected exchange rate change between the L+ 1 and I currencies.1

Relat ion (4) follows from the derivat ion of the S- S and AD models using a cont inuous - t ime

framework . It is apparent that when domest ic inflat ion is non - stochast ic ( as in the S- S

model ) , i ts t ranslat ion in the reference currency gives rise to a term that is perfect ly collinear

with the exchange rate change between the domest ic (1) and reference (L + 1) currencies. In

this sense , the S- S model is nested with the AD specificat ion . Furthermore, it is easy to

verify that when PPP holds , and therefore all investors face the same inflat ion risk , relat ion

(3 ) reduces to ( 1) .

The results of this Sect ion are used for the const ruct ion of our empirical methodology . In

part icular, we will present below a generalized empirical formulat ion that allows us to

discrim inate between the S- S and AD models with respect to the sources of PPP deviat ions

implied by the two relat ions. Furthermore, our methodology accounts explici t ly for the

number of inflat ion risk prem ia included in the GLS and AD models.

3To simpli fy notat ion , we denote by I, both the inflat ion of count ry I in equat ion (4 ) , and the expected

return on a port folio highly correlated with this inflat ion rate in equat ions ( 1) and ( 3 ) . It should be noted ,

however , that since inflat ion cannot be perfect ly hedged , the two variables may not be ident ical in pract ice.

Superscripts are adopted here to emphasize the t ranslat ion of inflat ion / in terms of the reference currency L+ 1,

but they are dropped in other cases where their use is not considered necessary .
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2. Empirical Methodology

Two aims are put forward in this sect ion : first, to discrim inate among the three nested

models with respect to the testable hypotheses that each one of them implies, and second , to

show why single- and mult iple -count ry tests need not yield quali tat ively sim ilar results. We

demonst rate our analysis using the most general of the three specificat ions, the AD model.

Restat ing the model in terms of excess returns, we can denote as E (Rx ) = Hk - 1, E (Rw ) = Hw -I ,

and E (RI ) = 1,-1, the excess expected return of asset k , of the world market port folio , and of

a fund highly correlated with the inflat ion rate lj , respect ively. The AD model can be writ ten

in that case as follows:

L+ 1

E(
BikiE (R_)- Y.Buty w tw

+
( 5 )

kw
1-1

or alternat ively ,

L+ 1

E(R )-yo+SYLB +Y B kwEYIBW

+ ( 6)
+ y w

i - 1

where

Yo = , 711
=

E (R.i -yo), Yw = E(R-70 ) ,yo

Bui = cov(Ry,R ;)/ var (Ri), and Bw = cov (Ry,Rw ) / var (Rw ) .
=

Given that the three internat ional asset pricing models we exam ine are nested , and since

exchange rate changes and inflat ion rates are related through equat ion ( 4 ), we can int roduce

in equat ion (5 ) L exchange rate terms so that :

L L+ 1

( 7) E(RO) = Y+ v,f ,+ y.Butxw�
( � � t wB kwlix

j - 1 i - 1

where Yrj E (Ro- yo ), Ro f;-1, and Brit cov (RxRq;) / var (R1).

Equat ion (7) represents the formulat ion of the AD model which we aim to test empirically .

The inclusion of the L exchange rate terms perm its the simultaneous test ing of the three

8



models, while it can provide us with some indicat ions of the relat ive importance of the

inflat ion and exchange rate change components in the hedge funds implied by the AD model .

In part icular , i f stat ist ical significance is only at tached to the Yi, coefficients, then we would

conclude that the S- S model is supported by the data, since Bi’s would be priced only to the

extent that they represent exchange rate risks. If however both Bo’s and Bi’s carry a risk

prem ium , ( i .e., Yo * , for j =1, ...,L, and Yui * , for i = 1, ...,L+ 1) , then that would

const i tute an indicat ion that the AD model is validated , and therefore, the GLS and S- S

models would be rejected . Finally, i f only inflat ion risk appears to be priced , then we could

conclude that the GLS model is sat isfactory in explaining empirically average returns, since

exchange rate uncertainty would not be priced�. In addit ion, we test the GLS and S- S

separately , by imposing the relevant parameter rest rict ions on ( 7 ).

1

>

After assum ing rat ional expectat ions, equat ion (7) can be considered testable , in principle,

either direct ly through the use of a two - stage est imator, or after some simple manipulat ions

that will enable the est imat ion in one pass � . In that case , however , we could evaluate the

performance of the models only through the value of the constant, Yo. This is a direct

consequence of the mult icollinearity observed in the exchange rate and inflat ion variables.

The discussion of the empirical results makes explici t that a test based only on Yo cannot

always discrim inate among the three models . Furthermore, it fai ls to provide an explanat ion

for the inconsistencies in the results produced from single- and mult iple -count ry tests , as we

will see following sect ions . The three models imply more testable hypotheses than the

constant of the regression model . These hypotheses can be exploited in order to increase the

power of the empirical tests . To this end , we need to receive reliable est imates of the

>

5
It should be noted however that , even in this case , the AD model cannot be rejected because it represents

a more general specificat ion than the S - S model .

See later in this Sect ion for the incorporat ion of inflat ion variables in the empirical model so as to account

for the testable hypotheses with respect to the number of inflat ion prem ia implied by the GLS and AD

specificat ions.

7
see for example, Gibbons ( 1982 ) .

8
Test ing methodologies that rely on Hansen’s stat ist ic in order to discrim inate among alternat ive models

may also be problemat ic . Newey ( 1985 ) shows that this stat ist ic , along with every other GMM test , fai l to detect

m isspecificat ions for reasons related to the shape of their asymptot ic power curve .
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exchange rate and inflat ion betas and gammas ’. This addit ional informat ion is subsequent ly

used to compare empirically the three asset pricing relat ions, and the two alternat ive test ing

approaches ( i .e. , the single- versus mult iple -count ry tests ).

The Incorporat ion of Mult iple Exchange Rates in the Empirical Tests

aThe inclusion of mult iple exchange rate changes in an empirical model has appeared in a few

studies so far - see Korajczyk and Viallet ( 1990 ), Jorion ( 1991) , and Dumas and Solnik

( 1993 ) . Our methodology aims to allow the inclusion of informat ion from many exchange

rate variables in a parsimonious empirical representat ion. One way to do that is to employ

an index approach . The use of an index entai ls the possibi li ty of loss of informat ion . This

loss of informat ion can be reduced if two indices instead of one are const ructed in such a

way so that the one includes, to a certain extent, the informat ion that has been left out by the

other . To do that, we decompose the changes in each exchange rate into a component that

is explained by the other exchange rate changes and an idiosyncrat ic component. In pract ice,

this can be achieved by regressing each of the L exchange rate changes on the remaining L - 1

exchange rate changes , in the following way :

9

L - 1

R5,-80 + 0.151,+� ;,

( 8 )
f ’s’

j ’- 1

>

where � ; represents the component of Re, that is not explained by the L- 1 exchange rate

changes, or alternat ively , the idiosyncrat ic component of Rs .It holds that E (EjJ = , and

cov(Rg.,Ej ] = , for j ’ = 1,..., L - 1. We now regress each series of exchange rate changes on

the residuals obtained from (8 ) , so that

-

9
Strict ly speaking, the world , exchange rate, and inflat ion betas est imated in our tests have to be

interpreted as factor loadings. For convenience, however , we will refer to them as betas.

10
This approach has been adopted by Jorion ( 1991) .

10



RgR6,-0.+ 0,6 ,+Min
+ (9 )

1m ; defines the common (or systemat ic ) component of the exchange rates changes considered

as a deviat ion from its mean , and by const ruct ion , E ( ni ) = , and cov(� j t,nj )= . We have so

far broken down the changes in each exchange rate considered into two orthogonal parts

without leaving out any informat ion . We can now proceed by const ruct ing two equally

weighted indices corresponding to the sets of residuals obtained from (8 ) and (9 ) in the

following way :

efe
(10)

j ;

and ,

!� � �
1

(11)
fi

The e , variable denotes the average idiosyncrat ic component of all L exchange rate changes

exam ined , whereas de describes the average common part shared by the same exchange rate

changes !! . The above procedure has reduced the number of exchange rate variables that

need to be included in the right -hand side of equat ion (7) to only two. Furthermore, given

that the variable is almost ident ical to the return of an equally weighted index of the same

exchange rates, the inclusion of e , in our tests allows the use of more exchange rate

informat ion than previous methods 2. Furthermore , it follows that in order to include more

exchange rate informat ion in our tests , it is not sufficient to consider changes in more

2

11
The const ruct ion of indices does result in some loss of informat ion , in general. Regressions of the single

exchange rate changes on the two const ructed indices and an equally weighted index of all exchange rate

changes revealed that , the combined use of the common and idiosyncrat ic component indices results always into

including a higher proport ion of exchange rate variat ion in the empirical model than it would otherwise be

possible through the use of a single equally weighted index of all exchange rate changes.

12
The correlat ion of l , with the equally weighted index of all exchange rates is around 0.98 , while the

correlat ion between , and e , is generally in the area of 0.2 . y and e , are not orthogonal to each other,

because the exchange rate changes included in the summat ion of ( 8 ) are inevitably not invariant to the exchange

rate changes that appear as a dependent variable in the same regression .

11



exchange rates combined in a single index . This is because any informat ion specific to a

given exchange rate is diversified away during the const ruct ion of that index . It appears that

the only way to reint roduce it in the regression model is by including the idiosyncrat ic

component of the changes in this exchange rate , relat ive to its common component with the

other exchange rates .

The above analysis allows us to express equat ion (7) as follows:

L+ 1

E (R ) = Y + rep ket Yapka+ EYIBkl.+YB,
( 12)+

ki like
+ kw

i - 1

where

= &
Ye = E (Ret ro ), Ref = epr , Ya E(Rxryo) , Rx Apr , Bek cov (Ref.Rx ) /var (Ref ), and Bux

cov (RxRx)/ var (RX ). It is apparent that if exchange rate risk is not priced , then Ye=y = .

The Inclusion of Mult iple Inflat ion Risk Prem ia in the Empirical Test of the AD Model

Mult iple inflat ion rates included simultaneously in a regression model can exhibit

mult icollinearity as a result of possible inflat ion t ransm issions across count ries . To avoid

shortcom ings of that nature , we proceed as follows. If we consider that inflat ion is made up

of an expected and unexpected component, then in case an inflat ion risk prem ium exists , i t

should be related to the unexpected inflat ion rate . This is because expected inflat ion is always

known and therefore no risk prem ium should be at tached to it . To break down inflat ion into

its two components, we est imate the expected inflat ion for each of the L+ 1 inflat ion rates

considered using an ARIMA(0,1,1) modell3 . The forecast ing specificat ion can be formally

stated as follows:

13

}

The effects of using alternat ive methods to forecast inflat ion on the est imat ion of inflat ion prem ia has

also been exam ined . In part icular, we est imated the GLS model for each single - count ry included in our sample,

once using the forecast errors of the ARIMA (0,1,1) specificat ion , and once with the forecast errors of an Error

Correct ion Model that uses informat ion from interest rates. Our findings with respect to the pricing of inflat ion

risk prem ia were quali tat ively the same. Furthermore, we exam ined alternat ive univariate specificat ions, without

however achieving any significant improvement in the autocorrelat ions of the forecast errors . Detai ls of the tests

are provided in Vassalou ( 1994) .

12



41,-0,41,2,+i
( 13 )

where AI denotes the differenced current inflat ion rate measured in local currency , and i

is a random disturbance term4.

If we were only test ing the AD specificat ion , we could simply const ruct an index of

unexpected inflat ion rates, est imated from the class of models described in ( 13 ) , to account

for the possible pricing of inflat ion risk . Such a method however, would fai l to discrim inate,

in our comparison of the three specificat ions, between the GLS and AD models with respect

to the number of inflat ion variables that each one of them assumes . Therefore, we would

have fai led to address one testable hypothesis of the nested models. To discrim inate between

the GLS and AD models with respect to the inflat ion prem ia , we adopt the following

approach . For the single -count ry tests, we keep the residuals from ( 13 ) that correspond to

its unexpected inflat ion as they are , and calculate an equally weighted average of the rest of

the residuals 15,16

ThuW i l
( 14)

We furthermore render the variables iL + 11 and Tiwi orthogonal by running the regression :

14
Expected inflat ion is est imated in the local currency of each count ry , but the forecast errors are

subsequent ly t ranslated in the measurement currencies that we use for our tests .

15
The choice of the unexpected inflat ion that does not enter the calculat ion of the equally weighted index

of the remaining unexpected inflat ions is completely arbit rary . This is because in the GLS model, all inflat ion

rates , when expressed in terms of a common currency , collapse to a single rate . For convenience, therefore,

we choose this single inflat ion to be the domest ic rate .

16
All unexpected inflat ion variables entering the calculat ion of the world inflat ion index have been

expressed first in terms of a common currency .

13



TW,- VO+ V,� L+1,1%
+ TT ( 15)

w

where it wt is the world unexpected inflat ion orthogonal to the domest ic unexpected inflat ion

il ?. For the mult iple - count ry tests , we use the same approach described above but the

residuals that do not enter the summat ion in ( 14) are those that refer to the unexpected

inflat ion of the count ry whose currency is used as a numeraire . Sim ilarly to the previous data

t ransformat ions, it follows that E ( IL + 1,) = E (Awd = .

The Empirical Models of the Three Nested Hypotheses

Using the st ructure imposed in the previous Sect ions, we may express equat ion ( 12 ) as

follows:

E (R2) = Yo + Yeke + YAB ka + Y/ B ti + YrBka + Y� Blow
( 16)ki W

where yi
- = =

E( Ri -yo) , Ric = iL+ 1,-1, Yo =� L + E ( R.,w - Yo ), Row Tw - 1, Bik = cov (Ri ,RkJ/ var ( R :),

and Brk = cov (Rxw ,RxJ/ var(Raw ). If neither exchange rate nor inflat ion risk is priced ,

Ye = Y4 = Yi = y = .

An empirical test of the AD model can now be devised by decomposing the rate of return

on asset k into an expected component E(R) and a set of innovat ions so that18

Rx - E(Ric )+ Biru (Rwr- ECR wz)) + B tela +Bradf +
+ +

kaft + Editkw -BT ( 17)WT

27
+Rendering ic + 1, and twi* orthogonal is necessary in order to discrim inate between the two models . If the

two variables are not orthogonal to each other , then in case that both are priced , we will be unable to tell to

what extent this is so , because the two variables are correlated or , because the capital markets are less than

perfect ly integrated ( as assumed in AD) .

18
The idea of formulat ing an empirical test by decomposing the rate of return on an asset into an expected

component and a series of innovat ions as presented in this sect ion was derived from Jorion and Schwartz ( 1986) .

They used this type of decomposit ion to include in their tests of integrat ion of the Canadian stock market , a

domest ic factor which is orthogonal- to -their -definit ion -of- the-world factor.

14



Subst itut ing ( 16) into ( 17) yields

� kt wh kw

eat + Pk i t

R - Y + YeBle +YaBka +YiBli ty,Bkx +y Blow Blow Rowe

-Btw ECR wz)+ B te@ht Bradf + we EvaRwr + Ek

-Y0 (1 - Bew) + Bow Rwe+Ye B ke+ BtelAtYa Bka + B klase= � �

+ vipuit Boi,+YBkz +Bkt.It wt + EicBudi

( 18 )

kw Wt keert

+ TT1 ka

Equat ion ( 18 ) requires the est imat ion of both the beta and gamma coefficients. It combines

cross - sect ional with t ime series data so that k = 1,2 , ... ,N refers to a security (or port folio )

return , and t = 1,2 , ...,T refers to the return of asset k at a specific point in t ime. This

approach allows the simultaneous est imat ion of all coefficients in the system and avoids

problems related to errors - in - the - variables inherent in two -step est imat ion methods ’’.

A separate set of B’s is est imated for each k while y’s are rest ricted to be equal across

equat ions. The const raint imposed on y’s is not unreasonable; given that we test an

equilibrium model, we are interested in whether specific sources of risk are priced on

average for the cross - sect ional sample rather than for the individual port folios. Furthermore,

we impose constant risk coefficients. Although the constancy of betas is consistent with the

three stat ic theoret ical specificat ions exam ined , the risk prem ia parameters will only be

constant under the addit ional assumpt ion of constant relat ive risk aversion . This assumpt ion

is unnecessary for theoret ical purposes, and it is used in this study in order to focus further

our testable hypotheses. Our aim is not to determ ine the behaviour of exchange rate and

inflat ion prem ia over t ime, but rather to answer a more fundamental quest ion which has long

been overdue; that is , whether exchange rate and inflat ion risk is indeed priced . In addit ion

it should be noted that test ing procedures which allow for t ime variat ion in a risk aversion

coefficient cannot be easily generalized in the case of mult iple risk prem ia without result ing

in some loss of efficiency . There is obviously a t rade -off between allowing for t ime variat ion

19
See Gibbons ( 1982 ) .
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in risk prem ia and increasing the efficiency of our est imates20. For a system of eight

equat ions, ( 18 ) implies the est imat ion of 5 betas t imes 8 equat ions plus 5 coefficients or 45

parameters.

Repeat ing the same methodology for the S- S and GLS models perm its us to express their

empirical specificat ions respect ively as follows:

Re- Y0 ( 1- B am ) + Ban Rwe+Yfe Bike + B ke� fe +Yra B xa + Bk2dgt StarBree at B ka B 2 + ks
+ ( 19)kw WI khft

and ,

Ro- Yo(1- Brow ) + BawRwe+ yiB t i + Bhai,+Wir
+ +

1 (20)

Again , for a system of eight equat ions, ( 19) and ( 20 ) imply the est imat ion of 27 and 18

parameters respect ively . In ( 18 ) , ( 19 ) , and (20 ) , � kt , � k�, and Ykt denote the forecast ing errors

of the respect ive models and if either of the specificat ions is correct, then the expectat ion of

the corresponding error should be equal to zero . In the above models, the beta parameters

denote systemat ic risk relat ive to a specific port folio (e.g. Bw denotes the systemat ic risk of

asset k relat ive to the world market port folio ), while each y expresses a prem ium for the

respect ive risk of the corresponding beta and reveals the investor’s expected compensat ion

per unit of risk exposure . Furthermore, according to the models , Yo should be equal to zero

in all specificat ions.

The parameters in equat ions ( 18 ) , ( 19 ) , and (20 ) are est imated using a Nonlinear Seem ingly

Unrelated Regression Est imator ( SURE ), with Newey-West ( 1987) heteroskedast icity - and

20
Vassalou ( 1994 ) exam ines the predictabi li ty of world , exchange rate , and inflat ion betas and shows that

they may not vary stochast ically over t ime. Therefore , allowing them to vary in an unspecified manner , sim ilar

to the one prescribed in Harvey ( 1991) , wi ll not necessari ly increase the power of our tests . Furthermore, it

may increase the amount of noise present in the empirical model , since these risk coefficients, and in part icular

the exchange rate and inflat ion betas, are found to be very noisy at an individual security level and for port folios

of less than ten securit ies. We should also note the result of Ferson and Harvey ( 1991) which indicates that t ime

variat ion in betas can be of lim ited importance.
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autocorrelat ion consistent standard errors2l. This est imator is free of any dist ribut ional

assumpt ions implied by the standard OLS approach22.

3. Data , and Port folio Const ruct ion

Data

This study makes use of monthly stock returns from ten count ries namely, Aust ralia, Canada,

France, Italy , Switzerland , the Netherlands, Japan , Germany , UK , and USA. Our sample

covers the period from January 1973 to December 1990 , and all data have been ext racted

from " Datast ream " , except those referring to the UK and USA that have been taken from the

London Share Price Database (LSPD ) compiled at London Business School , and the fi les of

the Centre for Research in Security Prices (CRISP) respect ively23. As surrogate of the world

market port folio we use the Morgan Stanley Capital Internat ional (MSCI) index . Our

empirical tests are carried out both from the perspect ive of a US investor and each count ry’s

domest ic investor in order to avoid inferences from our empirical results that are specific to

the choice of measurement currency. For the calculat ion of excess returns we used short - term

interest rates ( up to 6 months) obtained from the "Encorr " database. In the case of Italy and

Switzerland, we used the 6 -month Euro - rates available from the OECD files. Furthermore,

stock returns were translated into US dollars and the home currency of each count ry using

spot exchange rates taken again from the OECD files. Finally, inflat ion rates have been

21
The lag t runcat ion parameter q has been assigned the value of six . Exam inat ion of the residuals from

the est imated systems revealed that a q =6 would be sufficient to represent all significant autocorrelat ions at the

10 % level . For a descript ion of the data and the method used to const ruct port folios, see the following Sect ion .

22
It therefore falls within the Generalized Methods of Moments (GMM) fam ily of est imators proposed by

Hansen ( 1982 ) .

23
It should be noted that it is only possible to download from Datast ream monthly prices and dividend

yields , and therefore, the total returns for eight of the ten count ries in our sample have been calculated by

spreading evenly the monthly dividend yields throughout each year. This method that represents the only opt ion

we had available, may smooth the series to a certain extent but it is not expected to affect the means in any

meaningful way . Furthermore, the parameters est imates should also be unaffected given that dividends do not

affect the values of betas in general. Sharpe and Cooper ( 1972 ) have shown that the est imates of betas remain

the same independent ly of whether we employ total returns or simply capital gains for their est imat ion .
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obtained from the IMF Series and are calculated out of each count ry’s Consumer Price Index

( CPI) 24. Summary Stat ist ics for the variables included in our tests are provided in Table 1.

Port folio Const ruct ion

a

The independent variables of interest for our tests against which we need to gain dispersion

are the return to the world market port folio , the unexpected inflat ion variables , and the

exchange rate changes indices. As inst rumental variables for the classificat ion of stocks into

port folios we use the world market port folio beta , the world inflat ion beta , and the beta with

respect to an equally weighted index of all exchange rate changes considered25. To avoid

problems related to select ion bias , the est imat ion of these beta coefficients should be

independent of the beta est imates obtained in our tests . Since our sample spans the period

from January 1973 to December 1990 , each security has a total of 216 monthly observat ions.

To const ruct the port folios we use Chen’s ( 1983 ) methodology , and therefore, we separate

the observat ions into two groups of odd and even months. We use odd observat ions to

est imate betas and even ones to calculate the returns of the port folios. Furthermore, given

that dispersion against three rather than one variable is required, we first classify securit ies

according to the world betas into two port folios, then each port folio is subdivided into two

port folios according to the exchange rate betas, and finally, all port folios are spli t into two

according to the world inflat ion betas. The est imat ion of these betas was carried out

according to the implicat ions of the models exam ined . In part icular, for each set of betas,

we chose to est imate them according to the most general specificat ion in which they appear .

World and inflat ion betas were est imated joint ly , as specified in the AD model. Exchange

24
A caveat exists for the case of Aust ralia where only quarterly data are available. The monthly series is

therefore computed by spreading evenly the quarterly inflat ion over the three months’ period. Although the

actual inflat ion series is less informat ive in the case of Aust ralia , the performance of the ARIMA model is

comparable to that obtained for other count ry inflat ions.

Wt

25
The two inflat ion variables included in the est imat ion of the AD model are orthogonal to each other and

therefore , classifying securit ies according to the beta coefficient of the world inflat ion index 7" (not orthogonal

to the domest ic inflat ion ) offers dispersion against both variables . Furthermore, correlat ions between the equally

weighted and idiosyncrat ic indices, const ructed in terms of alternat ive currencies, vary between 0.25 and 0.56 ,

while those of the equally weighted and common component indices are almost invariably equal to 0.98 .

Therefore, the dispersion gained against the common component index will be higher than that against the

idiosyncrat ic index , but again the variat ion of exchange rate changes explained in the first case is also

considerably higher . The classificat ion of stocks into port folios has been carried out in terms of the local

currency of each count ry .
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>rate betas were est imated together with the world betas, as it is implied by the S-S model26.

A total of eight port folios were formed . The procedure described above is repeated for the

two subperiods of 108 total observat ions defined in our sample. The port folio returns for the

ent ire period are obtained by appending the port folio returns of the first subperiod to those

of the second subperiod . This is done in order to account for possible nonstat ionarit ies in

betas, and it is equivalent to updat ing the membership of securit ies in the eight port folios

twice during the ent ire period27.

26
However, only the exchange rate betas were kept from those est imat ions.

27
It should be noted that the assumpt ion made by this classificat ion procedure with respect to the

stat ionarity of betas is weaker than the one required by the Black , Jensen , and Scholes ( 1972 ) grouping

approach , since only stat ionarity between even and odd observat ions of the same period is assumed , rather than

stat ionarity across t ime.
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4. Empirical Results 28

I The Single - Count ry Tests

A first interest ing result from this category of tests refers to the constant of the regression

models . Recall that values of yo significant ly different from zero in stat ist ical terms, violate

an important rest rict ion of the theoret ical models in quest ion . The evidence presented in

Table 2 suggests that , at least in the est imat ions executed in US$ , Yo is significant in the case

of the GLS model, at the 5 % level, in four out of ten count ries. It is furthermore significant

at the 10 % level in eight of the ten count ries. The number of count ries drops to five in the

case of the S- S specificat ion and to two for the AD model29 . The single -count ry tests

therefore reject at least the GLS and S- S models on the basis of the Yo coefficient in several

count ries considered . This is an important result which indicates that, either the models are

not supported by the data or , that single -count ry tests are not robust enough to reveal the

empirical validity of the theoret ical specificat ions exam ined . The following Sect ions of this

study will explore these two possibi li t ies and underline the importance of being able to judge

the empirical performance of the three models through more testable hypotheses than simply

the value of the constant .

With respect to the exchange rate prem ia , a first observat ion that can be made from Table

3 is that, exchange rate risk is not consistent ly priced across count ries , models , and

currencies exam ined , as it would actually be expected. Furthermore, whenever exchange rate

risk appears to receive a prem ium , this is generally at tached to the idiosyncrat ic component

index. In part icular, indicat ions for the presence of an exchange rate prem ium are given in

nine out of ten count ries in the S- S model . The number of count ries drops to seven in the AD

model . In all these cases , the idiosyncrat ic component equilibrium coefficient is stat ist ically

28 It should be noted that the results presented and discussed in this sect ion refer to the

ent ire period est imat ions . Tests for the two subperiods were also performed but the results

obtained were quali tat ively the same as those reported herewith . Their presentat ion is

therefore considered redundant .

29 However in the lat ter case , the fact that yo appears stat ist ically insignificant in most count ries can be

at t ributed to the relat ively higher standard errors computed in the AD model which in turn can be due to the

increased difficult ies in est imat ing less parsimonious specificat ions.

20



significant, at least at the 10 % level and one of the two currencies in which the tests were

performed. In some countries , a significant common component equilibrium coefficient is

also found in the est imates of the S- S model . Recall that the idiosyncrat ic component index

includes informat ion not captured by an equally weighted index of all exchange rate changes ,

which is almost ident ical to the common component index considered in this study. It

therefore appears at this stage that, previous tests like those of Jorion ( 1991) which reject the

hypothesis that exchange rate risk is priced may do so , simply because they om it the

informat ion of the idiosyncrat ic component index from their empirical specificat ions.

Sim ilarly to the case of exchange rate prem ia, the results of Table 4 indicate that inflat ion

appears to be priced , at least in one of the two currencies, in almost all count ries when

est imated as part of the GLS model. The number of count ries is halved in the tests of the AD

model, presumably as a result of the presence of more noise in est imat ions of less

parsimonious models . In addit ion , all stat ist ically significant inflat ion risk prem ia are

associated with domest ic inflat ion but in several cases , they exhibit econom ically large

values , part icularly in Aust ralia , Japan , and Switzerland .

The results from the single - count ry tests imply that the pricing of both exchange rate and

inflat ion risk can be granted some empirical just i f icat ion. Nevertheless, our findings are not

uniform across count ries, and currencies of denom inat ion , and they cannot be considered

st rongly significant. Furthermore, the values obtained for the constant and the risk prem ia

considered are often econom ically implausible. A need therefore arises to verify the validity

of these results . As a start ing point, we will turn our at tent ion to the evidence obtained from

the mult iple - count ry est imat ions . If our results differ substant ially , it follows that reject ions

of the testable hypotheses are specific to whether a single- or mult iple -count ry test is

employed . In that case , however , i t is imperat ive to determ ine which of the two test ing

approaches yield reliable results.

Il The Mult iple - Country Tests

The formulat ion of the tests presented in this Sect ion differ from those of the previous one

only to the extent that they use informat ion from all count ry samples simultaneously rather
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than individually. They are conducted in the following way . All low risk port folios, with

respect to the world , exchange rate , and inflat ion betas from the ten count ry samples are used

as the ten left - hand - side (LHS) assets in three systems corresponding to the GLS, S-S , and

AD empirical specificat ions. As a result , the LHS variables in these empirical models share

the same risk characterist ics but differ in nat ionali ty, since the first equat ion uses as LHS

variable the low risk Aust ralian port folio return while the tenth equat ion the low risk US

port folio return . The same procedure is repeated for the other seven port folios of each

count ry sample30. In addit ion , we calculate the average return of all eight port folios in the

ten count ry samples, and use them to create three addit ional systems in the same manner

described above ). For each of the three empirical models, a total of nine systems have

resulted from this approach . Our tests are repeated both in terms of US$ and DM . The

domest ic inflat ion prem ia est imated in these tests correspond to the unexpected inflat ion of

the currency of denom inat ion , i .e. , to the US or German inflat ion , and it follows that the

world inflat ion is orthogonal to that count ry’s inflat ion whose currency is used as a numeraire

>

for the tests .

Our evidence with respect to this category of tests is summarized in the last row of the

mult iple -count ry Tables, ( labelled as " Average " ), which refer to the systems that used as

LHS assets the average returns of the ten count ries. However , the results from the rest of

the mult iple -count ry tests are also reported .

>

Cont rary to what was found in the single -count ry tests , the equilibrium coefficients Yo ,

reported in Table 5 , are not stat ist ically significant in the mult iple -count ry tests . Although

their signs may vary across models and currencies , their absolute magnitudes are always

fairly small and range in plausible levels? 2 . We cannot therefore reject any of the compet ing

30
The reason we adopted this approach was in order to account for possible differences in the pricing of

assets across count ries depending on their risk characterist ics . No such conclusions can finally be drawn from

our results. However , repeat ing our mult iple -count ry tests for the different risk port folios has an addit ional

benefit to offer ; it decreases the probabili ty that our results are subject to sampling errors, and therefore, it

increases the power of our tests .

31
The results from these tests are reported in the rows of the Tables labelled as "Average ".

32
In the AD model, yo is marginally significant at the 10 % level in the DM results of " Port folios 3 " , and

the US$ results of " Port folios 5 " . These cases can be at t ributed to sampling errors .
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models on the basis of our est imates for Yo , as the three specificat ions cannot be dist inguished

from their est imates of the constant . This is an interest ing observat ion which lies in sharp

cont rast to our findings from the single -count ry tests . In addit ion , it indicates that the two

test ing procedures may not yield consistent results.

Table 6 presents the est imates obtained for the two equilibrium exchange rate prem ia. As the

t - values in parentheses reveal , both exchange rate prem ia are almost always priced at the 5 %

level, with a few except ions applying to the common component exchange rate prem ium .

Once more, our evidence from the mult iple -count ry tests is not consistent with those of the

previous Sect ion where only the idiosyncrat ic component of exchange rate changes received

a prem ium , to the extent that exchange rate changes were priced . Inconsistencies across

models have also been alleviated since the levels of risk prem ia for the tests conducted in the

same currency do not vary between the S- S and AD models , as it was the case in the single

count ry tests . In addit ion , they always assume econom ically reasonable values .

Finally , the results for the inflat ion risk prem ia appear in Table 7. These coefficients,

however, do not exhibit the same level of significance and stabili ty across models that we

found for the exchange rate prices of risk . In part icular, domest ic and world unexpected

inflat ion risk seems to be priced at the 5 % level in some cases, and sim ilarly to what we saw

in the single -count ry tests , those prem ia may not be present in both the US$ and DM tests .

A comparison between the GLS and AD empirical results with regard to the Yi coefficient

reveal that the value of the risk prem ium can also vary considerably between the two models .

Two main differences are observed with respect to the results obtained from the single- and

mult iple -count ry tests . These are related to the constant of the regression models, and the

exchange rate prem ia . In part icular, we saw that the mult iple - count ry tests provide more

consistent evidence across specificat ions, and reference currencies than the single -count ry

tests . It is conceivable that the level of dispersion in betas across equat ions of the same model

is notably different between the two test ing approaches, and not necessari ly sufficient in all

cases so as to render the est imat ion of equilibrium coefficients feasible . It is apparent that

reject ions of the hypothesis of zero risk prem ia based on t rivial dispersion of the

corresponding betas can only be meaningless. This possibi li ty is explored in the following
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Sect ion with the help of a simple relat ion .

5. The " True " Cross - Sect ional Variat ion of Internat ional Betas

>

The observed variat ion in betas across equat ions of a regression system may result from true

dispersion in the risk measures , the presence of noise in the assessments of risk , or both .

Although the existence of t rue variat ion in betas is imperat ive for the est imat ion of risk

prem ia, a proport ionally large amount of noise in these est imates can decrease dramat ically

the power of a test of asset pricing. To separate out these two effects, we make use of a

simple relat ion that follows from Vasicek’s ( 1973 ) Bayesian adjustment of sample est imate

betas, and has been adapted for cross - sect ional variances in Dimson and Marsh ( 1983 ) . It

amounts to expressing the t rue cross - sect ional variance as equal to the cross - sect ional

variance of beta est imates, m inus the average standard error of those est imates, i .e. ,

o� -o� (w; ; - w ;o-(e)
� - )-� )

(21)

1

where w ;W is the weight for security j , o ( w ;b;) is the weighted cross - sect ional variance of the

beta est imates , and o� (E ) is the standard error of b ;. It is apparent that relat ion (21) holds

exact ly only when all securit ies have the same error variance, a condit ion that does not

generally apply for the betas exam ined . In this study, we use it as a means to obtain an

approximate measure of the " t rue " cross -sect ional and cross - count ry variances in internat ional

betas33.

The results from the single -count ry tests are presented in Table 8. We observe that the mean

standard error of all beta est imates is generally very large compared to the cross -sect ional

variance of the est imates . As a result , the difference of these two quant it ies reveals typically

a srcall "t rue" cross - sect ional variance which is furthermore often negat ive , exact ly because

the formula used for its computat ion holds only approximately when securit ies do not have

the same error variance. This effect is more pronounced in the case of the exchange rate and

33
Note that , because of space const raints, the beta est imates from the various tests performed in this study

have not been reported . However , they can be made available to the reader , on request .>
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inflat ion betas than in the world risk measures, and indicates that there is generally very

li t t le, i f any , remaining variance in these risk coefficients to be used for the est imat ion of the

corresponding risk prem ia .

We apply relat ion (21) to the count ry betas of the mult iple - count ry tests referring to the mean

port folio returns of each count ry , ( i .e. , the models labelled as " Average" in Tables 5 to 7) .

The results appear in Table 9. The world betas have generally a rather low cross -count ry

variance and the "t rue" variance appears both in the tests conducted in US$ and DM as

slight ly negat ive . However , the exchange rate betas with respect to the common and

idiosyncrat ic components seem to have substant ial remaining variat ion after account ing for

noise in the est imates. Some variat ion is also present in the world inflat ion betas but the

domest ic inflat ion risk measures have in three out of four cases a negat ive "t rue" cross

sect ional variance34 .

It appears , therefore, that the cross -count ry variat ion in exchange rate and world inflat ion

betas is much higher than the cross -sect ional variat ion in the same risk measures within each

single -count ry35. As a result , the single - count ry tests lack the power to deliver meaningful

est imates of the y coefficients since the observed dispersion in the corresponding betas comes

mainly from noise . On the other hand , the presence of a st rong count ry factor appears to

substant ially different iate these betas in the mult iple - count ry tests. It should be noted ,

however , that i f the observed within - count ry variat ion in port folio betas comes primari ly

from noise , then the data sample size in mult iple- count ry tests is also reduced to simply the

number of count ries included in the tests . This is because any cross -sect ional informat ion

within each count ry cannot be ut i lized .

The results of this sect ion have interest ing implicat ions also for tests of other asset pricing

34
Recall that the domest ic inflat ion in those tests refers to the inflat ion rate of the count ry whose unit of

account is used as a numeraire for the test .

35 m
Note that the lim ited " t rue " cross - sect ional variat ion found within each individual count ry is not an

art i fact of the procedure used to group stocks into port folios. Cross -classificat ion is considered to maxim ize

dispersion - see Haitovsky ( 1967) . Furthermore, Chen’s grouping methodology requires only predictabi li ty of

betas between odd and even observat ions (of the same t ime- period ) rather than predictabi li ty of betas across
t ime .

-
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models . It may well be the case that other variables which have been widely considered in

the li terature as possible econom ic risk factors, possess sim ilar characterist ics to the ones

found for exchange rate changes and inflat ion . If a variable has no t rue cross -sect ional

variat ion , then single -count ry tests may produce m isleading results. If on the other hand , it

has a t rivial t rue variat ion even at a cross - count ry level, then its inclusion in an asset pricing

test may only be problemat ic . Further research in this direct ion is required in order to clari fy

such issues .

The Cross -Sect ional Rest rict ions in the Tests of the Nested Models

The tests presented in the previous sect ions imposed equali ty of the equilibrium coefficients

across equat ions of the same system . These rest rict ions are tested in Table 10 using a chi

square test.

2

The general hypothesis of equali ty in the equilibrium coefficients is never rejected in the

single - count ry tests . This result, however , has to be interpreted with caut ion given the

shortcom ings observed in this category of tests. On the other hand, the same hypothesis is

consistent ly rejected for all models in the mult iple -count ry tests . This result can imply

differences across count ries in either the constants of the regression model, the levels of risk

prem ia , or both . Differences in the constant of the regression model suggest the presence of

addit ional factors, such as a domest ic factor, which are not addressed by the models

exam ined . Furthermore, possible differences in the levels of risk prem ia can be interpreted

as differences in the risk aversion coefficients across count ries, and are consistent only with

the AD model. The lim ited empirical support of an inflat ion prem ium in equit ies may not be

enough to stand as a convincing explanat ion for the reject ion of the cross - sect ional

rest rict ions. The expansion of the AD model to accommodate other risk factors, suggested

by econom ic theory, can throw some light on this quest ion.
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Conclusions

In this art icle we exam ined empirically three nested internat ional asset pricing models , using

both single- and mult iple -count ry tests. The presence of an uncondit ional exchange rate

prem ium in equit ies renders support to the S-S model, although the cross - sect ional rest rict ion

on the equilibrium coefficients does not appear to hold . The GLS model is consequent ly

rejected, while the AD model cannot be rejected . The lim ited variat ion of inflat ion betas

within a count ry as well as across count ries explains the inconsistencies in the results

referring to the pricing of inflat ion risk .

Our analysis revealed that single -count ry tests are inappropriate for the est imat ion of

exchange rate and inflat ion prem ia, due to the t rivial cross - sect ional variat ion in the

corresponding betas. A strong count ry factor was observed in exchange rate betas, and to

some extent , also in world inflat ion betas. As a result, mult iple -count ry tests can yield

reliable results, so long as dispersion in the betas against the count ry factor is obtained .
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Table 1 Summary Stat ist ics for the Variables Used in the Empirical Tests

The stat ist ics are based on the even monthly observat ions from 1973:2-1990 : 12 ( 108 observat ions). All stock retums ( including the World
MSCI index ) are calculated in US dollars in excess of the holding period retum on the US 30 -day Treasury Bill. The exchange rate and
inflat ion variables are expressed in local currencies and in excess of the local short -term interest rate. Port folio 1 for a given count ry
represents the port folio with the lowest betas against the world market port folio, the equally weighted index of all exchange rate changes,
and the world unexpected inflat ion rate while port folio 8 the one with the highest betas against all three variables. Since only even
observat ions are used in our tests , the autocorrelat ion 22 , for example, refers to the autocovariance of the current even month retum ( at
t ime t ) with the lagged by two even months retum , divided by the variance computed from all even observat ions.

S.D.
Autocorrelat ions

pa PA ps PO P7 des Pe po � � � PIE

0.0746
0.0742
0.0794
0.0827
0.0892
0.1046
0.0831
0.1019

-.049 ..055 - ,070 0.074 ..019 -,037 -.144 0.244.134 0.075
-.195 0.034 ..079 0.100 ..079 ..037 -.098 0.190 -.078 0.039
..009 0.083 -.117 0.026 0.048 -.072 -.039 0.058 ..019 -.003
..088 0.062 -.003 0.052 -.092 0.015 -.136 0.154 -.151 - , 021
-.085 0.109-114 0.127 -.128 ..038 -.173 0.235 * - 208 * 0.050
-.051 0.198 * -.053 0.169 ..105 0.123 -.134 0.152 -.218 * 0.025
-.115 0.092 - , 013 0.034 -.041 -.025 -.079 0.206 * -.186 0.076
..068 0.215 * -.198 0.112 - , 144 0.031 -, 150 0.244 * -.083 0.144

-.232
-.159
-.100
-.089
-.117
..127
-.080
-.153

0.004
0.011
0.073
-.002
0.008
..027
0.011
0.068

0.0555 0.071 0.055 -,019 - 079 0.002.075 0.021 -.003.074 2070
0.0473 -.081 0.107 -.079 0.030 -.102 ..019 -.082 0.119 - 210 ..067
0.0408 0.037 0.010 0.143 -.121.142 -.020 0.028 0.022 0.052 -.113
0.0626 -.078 0.080.046 ..157 -.146 0.019..195 0.215 * -.100 0.033
0.0703 -.101 0.076 ..051 -.050 -.080 0.049 ..040 0.047 -.064 -.149
0.0708 0.004 0.057 0.071,006 -.118 0.012 - , 017 0.086 -.153 -.003
0.0710 -.168 0.090 -.194 -.163 -.073..017 -.040 0.107 0.017 - , 073
0.0638 0.028 0.006 0.023 0.046 -.082 0.082 -.089 0.084 - 243 * -.107

..187
-.040
-.049
-.005
-.120
-.063
-.129
., 193

141
0.048
0.033
0.113
0.049
-.106
0.053
0.048

0.0688 -.000 07013 -2010.013008 1032.038 -.155 .106 -2023 0.033
0.0705 0.039 -.072 0.097 0.089 -.071 0.088 0.041 0.031 ..029 0.017 ..040
0.0594 0.008 0.123 0.002 0.059 -.168 0.021..174 -.078 -.181 0.003 -.022
0.0614 0.112 0.038 0.006 0.013 -.084 0.042 - , 019 0.013 - .078 - , 035 -.010
0.0777 0.019 -.027 0.000 0.034 0.024 -.037 -.059 -.186 -.096 - , 058 -.026
0.0814 0.001 ..028 0.063 ..019 -.001 0.061 0.039 - 122 - , 031 - , 019 0.011
0.0752 -.006 -.022 0.001 - .031 - , 081 -.100 -.056 - , 196 - , 097 0.047 0.024
0.0793 -.069 0.009 0.061 -.005 0.057 0.005 0.044 -107 - , 015 -.011 -.032

0.141
0.040
0.197*
0.128
0.113
0.180
0.114
0.124

Mean

A. Equity Returns

Aust ralian Port folios

Port tolio 1 -.0012
Port folio 2 -.0015
Port folio 3 -.0070
Port folio 4 -.0068
Port folio 5 -.0062
Port folio 6 -.0154
Port folio 7 0.0008
Port folio 8 -.0094

Canadian Port folios
Port tolio I -.0012
Port folio 2 0.0022
Port folio 3 -.0024
Port folio 4 0.0001

Port folio 5 -.0037
Port folio 6 0.0072
Port folio 7 0.0002
Port folio 8 -.0044

French Port folios
Port iollo 1 0.0087
Port folio 2 0.0045
Port folio 3 0.0068
Port folio 4 0.0038
Port folio 5 0.0009
Port folio 6 0.0134
Port folio 7 0.0021
Port folio 8 0.0050

German Port folios
Portolo 1 0.0120
Port folio 2 0.0098
Port folio 3 0.0075
Port folio 4 0.0097
Port folio 5 0.0114
Port folio 6 0.0077
Port folio 7 0.0096
Port folio 8 0.0118

Italian Port folios
Port folio 1 2.0004
Port folio 2 -.0014
Port folio 3 0.0035
Port folio 4 0.0034
Port folio 5 0.0037
Port folio 6 0.0026
Port folio 7 0.0047
Port folio 8 -.0009

Japanese Port folios
Portolio 1 0.0055
Port folio 2 0.0073
Port folio 3 0.0086
Port folio 4 0.0040
Port folio S 0.0149
Port folio 6 0.0087
Port folio 7 0.0150
Port folio 8 0.0095
Dutch Port folios
Port folio 1 0.0140
Port folio 2 0.0060
Port folio 3 0.0050
Port folio 4 0.0088
Port folio 5 0.0052
Port folio 6 0.0042
Port folio 7 0.0028
Port folio 8 0.0081
Swiss Port folios
Port folio 0.0107

050505 0.063 0.213’ 0.030 0.093 0.057 - .128 .198 ..125 -080 -.047 -.091
0.0564 0.031 0.069 -.058 0.094 0.029 - , 097 -.141 -.081 -.092 -.018 ..044
0.0501 0.154 0.050.112 0.161 0.096 -.061 -.118 ..084 ..079 0.017 -.011
0.0537 0.065 0.044 -.209 * 0.108 0.035 - , 016 -.238 * ..000 -.068 0.108 -.071
0.0594 -.078 0.086 -103 0.115 0.135 -158 - ,042 -.113 0.019 -.062 -.034
0.0630 0.038 -.059 .031 0.146 0.074 -.135 - 160 -.036 ., 115 ..088 0.016
0.0596 -.003 0.046 -.076 0.140 0.148 - , 086 -.030 ., 116 0.038 - ,014 0.064
0.0589 0.015 0.008 -.007 0.114 0.086 -.143 -.064 -.072 0.014 ..051 ..054

0.023
-.037
..004
..023
0.001
0.030
-.030
-.087

-

0.0746
0.0846
0.0635
0.0808
0.0919
0.0892
0.0824
0.0759

-.062 -.044 0.227 ..092 0.014 0.075 -157 , 182 0.077 ..124
..046 -.001 0.266 * -.047..073 0.135 -.079 -.149 0.065 -.086
0.098 0.037 0.122 -.035 -.005 0.097 ..040 0.040 0.069 -.164
-.090 0.028 0.222 * - , 059 0.008 0.003 0.063 - , 015 0.060 -.143
- , 011 0.065 0.168 ..060 0.063,038 ..062 -.013 0.020 -.145
-.024 0.071 0.203 * -.141 -.014 0.060 -140 0.009 0.069 -.184
-.046 0.069 0.266 * - , 162 0.067 -.064 -.139 - .064 -.098 -.052
0.011 0.047 0.234 ’ - , 004 -.002 0.106 ..036 - 120 0.078 -.069

-.160
..164
-.193
-.028
..068
..005
-.054
-.052

0.087
0.105
-.024
0.019
0.025
-.018
..059
0.046

0.0676
0.0674
0.0669
0.0600
0.0647
0.0710
0.0715
0.0673

0.001 -,003 112 0.050 0.067 0.020 0.074 0.014 0.064 0.047 0.002
0.005 0.033 ..121 ..051 - , 015 0.020 ..028 -.102 0.066 -.008 -.024
- , 100 0.021 - , 089 0.097 ..056 0.044 0.070 0.045 0.009 0.100 -.055
-.108 0.033 0.003 0.051 ..002 0.003 0.003 -.008 0.013 0.031 0.009
-.137 0.044 ..084 . , 111 ..020 0.053 0.004 -.192 0.064 -.040 0.001
- , 058 -.001 ..138 0.043 ..038 0.078 0.005 ..052 0.078 ..069 -.029
-.191 0.023 -.144 0.046 -.01 ? - , 015 -.029 ..077 ..064 0.060 0.059
-.146 0.038 -.185 ..028 0.013 0.094 0.045 ..150 0.010 ..012 -.066

0.047
0.093
-.027
0.010
0.092
0.029
0.036
0.103

0.0641 ..145 0.005 0.045 2,040 0.1591053 .001 0.049 -1870.TOT 0.064
0.0524 -.008 - , 055 0.020 -.025 0.181 0.073 ..143 -.094 -.108 -.002 0.169
0.0605 -.009 .,028 ..084 0.085 0.240 * -.003 -.081 -.162 ..127 0.040 -.071
0.0592 -.015 0.039.044 0.066 0.176 0.099 -.069 0.016 ..081 0.105 0.111
0.0626 - ,061 .009 -.019.047 0.077 ..027 -.116 ..074 ..123 -.069 0.009
0.0585 0.068 - 146 - ,069 ..086 0.148 0.029 - 134 ..106 ..218 * -.027 0.109
0.0668 0.067 0.001 0.010 0.047 0.106 - , 018 -.068 -.142 -143 -.073 -.101
0.0557 ..093 -.119 - , 020 -.015 0.185 - , 034 -2002 -.183 -.113 -.021 0.004

0.004
-.044
0.033
0.017
-.041
0.004
..124
0.101

0.0484 -2015 0.0115 - 132 0.072 ..014 0.084 -01127037 0.000 2.044 -1033 -.017
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� � Pin Porn

Autocorrelat ions
Mean S.D. Pi pa P3 � � . Ps Po Pg Pu

A. Equity Returns

Port folio 2 0.0084 0.0488 0.043 0.076 -.067 0.158 0.041 0.061 - 072 -090 -.060 ,065 0.020 .044
Port folio 3 0.0050 0.0473 0.113 0.083 -084 0.102 0.034 0.137 0.094 0.017 0.034 -.070 -.046 - . ,082
Port folio 4 0.0085 0.0447 0.108 0.142 - 139 0.111 0.072 0.016 0.048 - , 124 0.002 -.037 0.071 ..073
Port folio 5 0.0070 0.0573- ,011 0.061 -.023 0.100 0.054 0.014 0.028 - ,018 -.063 0.019 - ,033 0.027
Port folio 6 0.0095 0.0643 ..017 0.023 -.043 0.064 0.081 0.001 - , 069 -041 -.119 -.110 0.077 ..081
Port folio 7 0.0022 0.0565 0.045 -.042 -.160 0.067 0.018 0.133 -.117 0.007 -.176 -.096 0.030 0.031
Port folio 8 0.0099 0.0591 0.003 0.157 - , 112 0.199 * 0.071 0.090 -.014 -.061 -.133 -.052 0.080 ..081
UK Port folios
Port folio 0.0041 0.0666 -.008 -.032 0.086 -.047 0.123 0.012 -.056 0.047 2,059 0.015 0.042 0.009
Port folio 2 0.0038 0.0675 0.018 -.069 0.045 -.039 0.109 -.002 - , 089 0.042 -.079 0.001 0.038 0.041
Port folio 3 0.0036 0.0536 0.123 -.002 0.068 -.028 0.124 -.026 -.062 0.068 -.056 0.039 0.021 0.077
Port folio 4 0.0008 0.0582 0.062 0.006 0.058 -042 0.142 0.002 -.057 0.032 -.100 0.028 0.049 0.062
Port folio 5 0.0045 0.0779 -.043 0.045 0.001 -.079 0.124 0.009 -.106 0.086 -.104 0.020 0.026 0.028
Port folio 6 0.0027 0.0806 -.094 -.014 0.036 -.087 0.114 0.027 -.129 0.096 -.074 0.010 0.045 -.001
Port folio 7 0.0018 0.0706 -.015 - , 041 0.059 -.078 0.089 0.048 -.084 0.036 -.111 - ,001 0.039 0.030
Port folio 8 0.0038 0.0713 -.053 - 046 0.035 -.092 0.059 -006 -.067 0.070 -.144 0.053 0.002 ..021
US Port folios
Port folio T -.0026 0.0493 0.021 0.084 - 008 -.059 0.043 0.132 0.025 0.067 ..130 0.007 -.031 0.113
Port folio 2 -.0188 0.1961 -.058 -.007 -.016 -.019 -.025 0.000 -.038 ..028 - ,026 ..032 0.113 -.009
Port folio 3 0.0018 0.0439-030 0.104 - , 015 0.024 -.056 0.094 - 042 0.068 - ,093 0.019 0.025 0.073
Port folio 4 0.0008 0.0471 -.085 0.087 ..091 0.031 -.043 0.223 * -.189 0.126 -.082 -.014 ..048 0.202
Port folio 5 0.0002 0.0694 -.140 0.118 -.021 -.031 -.086 0.131 -121 0.094 -.062 -.038 -.137 0.022
Port folio 6 0.0023 0.0630 -.059 0.132 0.018 - , 025 -.072 0.212 * -.034 0.093 - 086 -.036 -.112 0.045
Port folio 7 0.0018 0.0630 -.117 0.033 -.036 -.054 -.087 0.234 * -.024 0.101 -.134 -.028 -.078 0.053
Port folio 8 0.0010 0.0704 ..005 0.188 0.085 0.042 0.099 0.219 * - , 065 0.060 -.071 - ,064 -.021 -.123
World Index 0.0053 0.0428 - 134 0.126 -.004 0.013 -,010 0.037 -.045 2.039.032 -.029 -028 0.051

B. Other variables

Short - Term Interest Rates
Aust ralia 0.0094 0.0029 0.903 0.813 0.723 � 0.668 0.579 10.322 0.430 0.366 0.320 � 0.310 0.296 0.285
Canada 0.0085 0.0026 0.917* 0.798 * 0.694 * 0.622 * 0.560 * 0.492 * 0.430 * 0.374 " 0.322 ’ 0.258 * 0.208 * 0.172
France 0.0085 0.0022 0.932 * 0.823 * 0.703 * 0.597* 0.508 * 0.427* 0.361* 0.310 * 0.283 * 0.278 * 0.264 * 0.237*
Germany 0.0052 0.0024 0.434 * 0.802 * 0.451* 0.533 * 0.421* 0.331* 0.323 * 0.172 0.172 0.003 0.059 -.114
Italy 0.0014 0.0364 0.911* 0.776 * 0.647 * 0.529 * 0.420 * 0.328 * 0.270 * 0.263 * 0.284 * 0.319 ’ 0.347* 0.352 *
Japan 0.0057 0.0022 0.940 * 0.856 * 0.757* 0.634 * 0.525 * 0.417* 0.317* 0.235 * 0.159 0.080 0.076 ..034
Netherlands 0.0057 0.0026 0.798 * 0.573 * 0.373 * 0.203 * 0.156 0.105 0.075 0.046 0.061 0.083 0.099 0.113
Switzerland 0.0005 0.0267 0.903 * 0.806 * 0.672 * 0.517* 0.377* 0.248 * 0.145 0.062 0.005 -.064 ..115 -.173
U.K. 0.0092 0.0019 0.869 * 0.704 " 0.552 * 0.401* 0.278 * 0.166 * 0.080 0.033 -.078 ..075 -.136 ..188
U.S.A. 0.0065 0.0021 0.805 * 0,707* 0.687* 0.689 * 0.606 * 0.532 * 0.474 * 0.451’ 0.401* 0.294 * 0.242 * 0.270 *

Unexpected Inflat ion
Aust ralia -.0086 0.03090.099 .106 0.022 0.097 0.120 - 105 -.002 0.100 2.083 0.057 0.076 0.030
Canada -.0087 0.0123 ..127 0.051 -.008 -.024 0.088 - 086 0.115 0.071 0.091 -.094 0.051 -.007
France -.0045 0.0316 -.111 0.067 - 224 * 0.105 - ,043 -.007 0.065 0.043 0.074 -.025 -.006 --009

Germany 0.0004 0.0368 -.100 -.070 - 279 * 0.096 0.012 -.102 -.031 0.087 0.114 0.083 ..098 -.145

Italy 0.0018 0.0251 -.117 0.017 - 202" 0.071 -.049 -.122 0.096 0.007 0.130 0.029 -.066 -.055
Japan -.0031 0.0342 -.149 -.034 -.227 0.031 -.108 0.060 -.070 .,042 0.174 0.073 -.041 -.028
Netherlands 0.0004 0.0364 0.020 ..161 - 214 * 0.072 0.062 -.110 -.025 0.050 0.196 * 0.100 -.132 -.199 *
Switzerland 0.0031 0.0364 -.048 ..064 ..307 -.112 0.000 -.105 0.116 0.073 0.229 * -.006 ..045 -.156
U.K. - , 0066 0.0312 - , 030 -.154 0.011 -.095 0.024 0.112 -.042 0.048 0.201* -.006 -.139 ..100
U.S.A. -.0005 0.0029 0.159 - ,065 0.014 -.086 0.229 * 0.226 * 0.071 0.074 - 229 * -.051 0.027 ..004

Foreign Exchange Common Component Indices Const ructed in Terms of Alternat ive Currencies
Aust ralia -.0078 0.0275 0.777 ..046 - 112 -.104 0.094 -.088 0.008 0.262 0.002 0.008 ..247 -.119
Canada -.0056 0.0225 0.154 0.148 ..051 0.084 0.109 0.046 0.030 0.052 0.092 0.059 0.039 -.005
France -.0097 0.0145 -.142 0.254 * -.114 0.157 -.044 0.025 0.024 0.026 -.042 -.139 0.039 0.023

Germany -.0074 0.0154 0.059 -.087 --231* 0.094 0.128 -.076 -.080 0.041 0.078 0.082 ..123 -.090

Italy -.0021 0.0141 0.059 0.205 * - ,056 0.002 0.126 0.095 0.045 0.020 0.057 0.109 0.060 0.096

Japan -.0059 0.0218 0.051 0.158 - , 034 0.121 -.040 0.025 - 215 * -.045 ..071 ..150 ..124 -.043
Netherlands -.0078 0.0147 0.120 -.073 -.173 - , 075 0.077 -.150- , 055 -.030 0.081 0.118 -.078 -.044
Switzerland ..0023 0.0208 0.017 0.077 -.158 ..121 0.046 -.057 0.072 -.057 0.144 ..051 0.114 -.202"
U.K. -.0076 0.0196 0.064 -.076 0.036 - ,049 -.005 ..154 ..063 0.042 0.067 -.026 0.094 -.031
U.S.A. -.0065 0.0233 0.151 0.098 099 0.119 0.066 .007 0.077 0.008 0.149 0.097 0.007 -.050

Foreign Exchange Idiosyncrat ic Component Indices Const ructed in Terms of Alternat ive Currencies
Aust ralia ..0096 0.0039 0.326 0.395 0.353 0.326 0.267 0.157 0.121 0.141 0.101 -.001 0.035 0.044
Canada -.0086 0.0048 0.310 * 0.273 * 0.241* 0.217* 0.172 0.057 -.007 0.078 0.057 - , 050 ..051 -.076
France -.0086 0.0043 0.092 0.229 " 0.125 0.256 * 0.179 * 0.128 ..051 0.068 0.115 0.064 -.001 -.080

Germany - ,0053 0.0039 9.254 * 0.146 0.164 0.257 0.243 * 0.113 -.058 0.057 0.071 - , 077 -.076 -.133
Italy -.0016 0.0034 0.126 0.032 0.049 0.085 0.110 .,023 - , 137 ..031 0.032 -.102 ..065 -.092

Japan -.0059 0.0039 0.247* 0.150 0.232 * 0.173 0.195 * 0.048 0.070 0.105 0.091 0.138 -.003 -.038
Netherlands ..0058 0.0044 0.296 * 0.160 0.140 0.119 0.112 0.005 -.178 -.029 0.060 -.002 ..053 -.032
Switzerland -.0005 0.0033 0.047 0.003 015 0.175 0.025 ,068 ..187 0.069 -.069 -.071 -.129 ..155
U.K. -.0091 0.0038 0.247* 0.208 * 0.175 0.076 0.135 0.008 - 200 * -.041 -.097 -.153 -.114 -.110
U.S.A. -.0065 0.0038 0.283 * 0.193 0.235 * 0.172 0.283 * 0.104 -.044 0.101 0.021 0.048 ..116 ..022

Significant at the 5 % level based on an approximate standard error of IN 108 = 0.0962
*
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Table 2 Equilibrium Coefficients x : Single-Count ry Tests

T -values calculated out of standard errors corrected for White ( 1980 ) heteroskedast icity and serial correlat ion

appear in parentheses.

GLS S - S AD

US$ Local US$ Local US$ Local
Country

Aust ralia -.0107 -.0597 0.0214 -.0445 0.0140 0.0552

( -2.08 ) ( -3.10 ) ( 0.56 ) ( -1.14 ) (0.29 ) (0.88 )

Canada 0.0205 -.0256 0.0022 -.0016 -.0261 -.0140

( 1.29 ) ( -1.15 ) (0.63 ) (1.35 ) ( -.67) ( -.58 )

France 0.0244 -.0139 0.0011 ..0314 0.0220 -.0102

(2.07) ( -1.12 ) (0.17 ) ( -.93 ) ( 1.01) (0.66 )

Germany 0.0094 0.0037 0.0095 0.0109 0.0083 0.0256

(3.66 ) ( 1.70 ) ( 3.43 ) ( 1.53 ) ( 1.21) (0.63 )

Italy -.0013 0.0004 -.0024 0.0007 0.0010 -.0009

( -.26 ) (0.11) ( -.48 ) (0.19 ) (0.19 ) ( -.08 )

Japan 0.0184 0.0044 0.0144 -.0206 0.0131 0.0172

(2.41) ( 1.07) ( 2.00 ) ( 1.92 ) (0.83 ) (0.92 )

Netherlands 0.0028 0.0094 0.0045 0.0045 -.0012 ..0033

( 1.15 ) ( 1.73 ) ( 1.69 ) (0.79 ) ( -.17) ( -.08 )

Switzerland -.0063 -.0048 0.0023 ..0119 -.0005 0.0017

( -1.55 ) ( -1.39 ) (0.33 ) ( -1.12 ) ( -.04 ) (0.06 )

UK ..0025 -.0017 -.0253 0.0107 -.0251 0.0218

( -1.04 ) ( -.75 ) ( -.30 ) (0.40 ) ( -.31) (0.24 )

USA -.0015 0.0007 -.0018 0.0020 0.0009 0.0008

( -.94) (0.08 ) ( -.75 ) (0.25 ) (0.25 ) ( 0.04 )
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Table 3. Equilibrium Coefficients Ite and Ye: Single-Count ry Tests
T- values calculated out of standard errors corrected for White ( 1980 ) heteroskedast icity and serial correlat ion appear in parentheses.

Ya

Solnik -Sercu Adler - Dumas Solnik - Sercu Adler - Dumas

Country US$ Local US$ Local US$ Local US$ Local

Aust ralia 0.0727

(0.99)

0.0707

(0.43)

0.0016

(0.16 )

-.0011

(2.07)

Canada 0.0028

(1.61)

0.0029

(0.20 )

-.0053

( -.31)

0.0014

(0.30 )

0.0513

( 1.08 )

0.0077

(0.49 )

0.0031

(0.16 )

0.0180

(2.35 )

0.0105

(2.93 )

0.0302

(0.56 )

-.0031

(-20 )

France

0.0063

( 1.17 )

0.0121

( 1.98 )

0.0501

( 1.13 )

0.0027

(0.83 )

0.0295

( 1.27 )

0.0005

(0.109 )

0.0082

(5.24)

0.0259

(0.84 )

0.0017

(0.24 )

0.0157

( 1.54)

0.0129

( 4.90 )

Germany 0.0063

( 4.76 )

0.0017

(0.18 )

0.0033

(0.95 )

0.0088

( 2.60 )

Italy 0.0157

( 1.75 )

0.0087

(4.55 )

0.0023

(0.18 )

0.0003

(0.03 )

-.0032

( -: 10 )

-.0115

( -.66 )

0.0163

( 1.53 )

0.0786

( 0.83 )

0.0348

(0.55 )

0.0012

(0.09 )

0.0410

(0.72 )

0.0108

(0.75)

-.0092

(-.35 )

-.0385

( ..40 )

0.0127

( 0.12 )

0.0431

(0.26 )

0.0092

(0.66 )

Japan -0.0159

( -.63 )

0.0111

( 2.61)

-.0059

( -.59 )

0.0137

( 1.43 )

Netherlands 0.0036

(0.50 )

0.0092

( 11.93 )

0.0072

(4.73 )

-.0118

( -.78 )

0.0093

( 1.95 )

0.0148

( 2.51)

0.0143

(0.39 )

0.0107

( 1.66 )

0.0060

( 1.70 )

0.0093

( 2.08 )

0.0318

(0.39 )

Switzerland 0.0025

( 1.31)
-

-.0381

( 1.93 )

0.0187

(0.49 )

-.0062

( -.35 )

0.0158

(0.11)

0.0147

( 1.23 )

UK

0.0149

(0.92 )

-.0006

( -.03 )

-.0185

( -.18 )

0.0057

( 2.04 )

0.0069

( 1.71)

-.0077

( -.27 )

0.0045

(3.67)

0.0314

(0.35 )

0.0051

(4.06 )

USA 0.0045

(0.63)

0.0039

(0.82 )

0.0068

( 3.64 )
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Table 4. Inflat ion Equilibrium Coefficients , Xi and 2 ,: Single- Count ry Tests

T -values calculated out of standard errors corrected for White ( 1980 ) heteroskedast icity and serial correlat ion

appear in parentheses.

Yi 7

GLS AD AD

USS Local USSS Local US$
Local

Country

Aust ralia 0.0308

(2.30 )

0.0638

(2.93 )

0.0270

(0.28 )

0.0078

(0.16 )

0.0113

(0.37 )

0.0340

( 1.10)

Canada -.0388

(-1.15 )

0.0449

( 1.33 )

0.0606

(0.77)

0.0410

(0.74)

0.0115

(0.22)

0.0068

(0.67)

France -.0622

(-1.76)

0.0903

( 1.60 )

-.0726

(-1.17)

0.0627

( 1.04 )

0.0353

( 1.34)

0.0002

(0.02 )

Germany -.0277

( -3.34)

-.0127

( -2.35 )

-.0349

( -1.87)

-.0451

(1.60 )

0.0044

(0.37)

-.0096

(-.32)

Italy 0.0057

(0.35 )

-.0284

( -1.34)

-.0702

( -.46 )

-.0790

( -.61)

0.0178

(0.61)

0.0061

( 1.50 )

Japan ..0504

( -1.90 )

0.0006

(0.05 )

-.0504

( -.89 )

-.0187

( -.43 )

-.0183

( ..58 )

0.0020

(0.20 )

Netherlands -.0061

(-.50 )

-.0207

(-1.80 )

-.0038

(-.12 )

0.0184

(0.19)

0.0008

(0.05 )

0.0485

(0.61)

Switzerland 0.0305

(2.04 )

0.0524

( 1.91)

-.0634

( -.77)

0.0388

(0.33 )

-.0181

( -1.48 )

0.0472

(0.56)

UK 0.0150

( 1.70 )

0.0100

( 1.44 )

0.0751

(0.41)

-.0058

( -.07)

-.0059

(-.03 )

0.0073

(0.22 )

USA 0.0050

(3.87)

0.0049

(4.69)

0.0046

(2.59 )

0.0060

(2.07)

0.0207

( 0.91)

-.0020

( -.17)
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Table 5. The Equilibrium Coefficients Xo :Mult iple- Country Tests

The row labelled " Port folios 1" refers to the results from the tests performed using as LHS assets in each of

the ten equat ions the low risk port folios of each count ry ( i .e., all ten Port folios 1 const ructed for the ten count ry

samples). Sim ilarly , the row labelled " Port folios 8 " refers to the yo coefficients for the three models obtained

from the tests that used as LHS assets the ten high risk port folios of the ten count ries. The row labelled

" Average" refers to the Yo coefficients obtained by perform ing the tests using as LHS assets the ten mean

port folio returns of the ten count ries. T -values corrected for White ( 1980 ) heteroskedast icity and autocorrelat ion

appear in parentheses.

GLS Solnik - Sercu Adler - Dumas

US$ DM US$ DM US$ DM

Port folios 1 0.0040

(0.72 )

-.0005

(-.37)

..0001

(-.07)

-.0003

(1.13 )

-.0002

( -.07)

-.0015

(..53 )

Port folios 2 0.0016

(0.43 )

-.0003

( -.31)

-.0019

(-.86)

0.0002

(0.15 )

-.0014

( -.58 )

-.0009

( -.40)

Port folios 3 0.0003

(0.21)

-.0012

(-.98 )

0.0010

(0.54 )

-.0004

(- : 25 )

0.0010

(0.54 )

..0025

( 1.17)

Port folios 4 0.0017

(0.53 )

-.0007

( -.55 )

-.0011

( -.88 )

0.0001

(0.05 )

-.0004

( - : 31)

-.0018

( -.61)

Port folios 5 0.0006

(0.60 )

-.0002

(-.14)

0.0010

(0.85 )

0.0003

(0.25 )

0.0017

( 1.02 )

-.0008

(-.28 )

Port folios 6 0.0008

(0.64 )

..0005

( -.32 )

0.0002

(0.14)

0.0015

(0.82 )

0.0003

(0.24 )

-.0032

(-.84)

Port folios 7 -0.0001

( -.05 )

-.0007

( -.42 )

0.0017

(0.88 )

-.0000

( -.01)

0.0005

(0.30 )

-.0108

(-.67)

Port folios 8 0.0001

(0.05 )

-.0011

(-.83 )

-.0001

(-.07)

-.0005

( -.39 )

-.0002

(-.11)

-.0016

(-.68 )

Average -.0002

(-.12)

-.0008

( -.65 )

-.0005

( -.36 )

-.0001

( -.04 )

-.0006

(-.41)

-.0012

(-.61)
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Table 6. The Exchange Rate Equilibrium Coefficients, Xx, and ye

Mult iple-Country Tests

The same comments as in Table 5 apply.

Ya Ye

Solnik -Sercu Adler - Dumas Solnik - Sercu Adler - Dumas

US$ DM US $ DM US $ DM US $ DM

Port folios 1 0.0147

( 5.31)

0.0035

( 3.34 )

0.0115

( 2.57)

0.0029

( 1.81)

0.0058

(5.79 )

0.0054

(4.89 )

0.0060

(4.43)

0.0053

(3.98 )

Port folios 2 0.0150

(4.46 )

0.0041

( 2.08 )

0.0140

( 2.90 )

0.0041

( 1.69 )

0.0069

( 8.89 )

0.0051

( 8.32)

0.007

(6.17)

0.0052

(7.89 )

Port folios 3 0.0096

( 3.84 )

0.0022

(2.51)

0.0096

(2.96 )

0.0030

(2.56 )

0.0047

(3.720

0.0050

(5.47)

0.0047

( 3.80 )

0.0055

(5.58 )

Port folios 4 0.0135

(6.66 )

0.0035

(4.59 )

0.0118

( 3.92 )

0.0039

( 3.33)

0.0063

( 7.36 )

0.0050

( 6.25 )

0.0055

(4.38 )

0.0052

( 5.79 )

Port folios 5 0.0100

( 3.50 )

0.0030

(2.10 )

0.0115

(2.97)

0.0047

(2.39 )

0.0057

(6.52 )

0.0051

( 5.72 )

0.0062

(5.34)

0.0046

( 3.72 )

Port folios 6 0.0107

(4.40 )

0.0029

(2.40 )

0.0119

(4.01)

0.0035

( 1.71)

0.0072

( 7.55 )

0.0043

(5.21)

0.0079

(6.23 )

0.0046

(3.56 )

Port folios 7 0.0074

( 1.72 )

0.0028

( 2.09 )

0.0112

(2.61)

0.0013

(0.25 )

0.0051

(4.13 )

0.0052

(5.70 )

0.0071

(4.44 )

0.0070

( 1.99 )

Port folios 8 0.0141

(4.35 )

0.0024

( 1.13 )

0.0145

(4.50 )

0.0008

(0.31)

0.0064

(7.39 )

0.0051

(5.23 )

0.0065

(6.68 )

0.0044

( 3.48 )

Average 0.0132

( 5.13 )

0.0033

( 3.27)

0.0138

(4.65 )

0.0032

(2.52 )

0.0063

(7.61)

0.0051

(7.20 )

0.0066

( 6.85 )

0.0051

( 7.25 )
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Table 7. The Inflat ion Equilibrium Coefficients, Xie and

Mult iple - Count ry Tests

The same comments as in Table 5 apply.

Yi Y

GLS Adler -Dumas Adler -Dumas

USS DM US$ DM US$ DM

Port folios 1 .0044

(-.42 )

0.0035

( 1.19)

0.0043

( 1.82 )

0.0001

(0.02 )

0.0100

( 1.069 )

-.0000

(-.01)

Port folios 2 -.0007

( -.11)

0.0059

( 1.43 )

0.0064

(2.24 )

0.0026

( 0.48 )

0.0165

( 1.68 )

0.0031

( 1.37)

Port folios 3 0.0034

( 1.28 )

0.0008

( 0.36 )

0.0056

( 3.40 )

-.0020

(-.52 )

0.0101

( 1.18 )

0.0051

(2.48 )

Port folios 4 0.0009

(0.18 )

0.0041

(2.09 )

0.0039

( 1.45 )

0.0002

(0.02 )

0.0160

( 2.02 )

0.0033

( 1.07)

Port folios 5 0.0073

(6.38 )

0.0023

(0.73 )

0.0081

(5.88 )

0.0007

(0.11)

0.0217

(2.68 )

0.0122

(2.53 )

Port folios 6 0.0089

(7.87)

0.0025

(0.81)

0.0090

(6.52 )

-.0059

(-.76 )

0.0077

(0.93 )

0.0035

(0.66 )

Port folios 7 0.0081

(5.47)

0.0018

(0.49)

0.0092

(5.19 )

-.0260

(-.65)

0.0181

(2.18 )

-.0214

( -.69)

Port folios 8 0.0084

(6.01)

0.0014

( 0.30 )

0.0068

(4.79 )

-.0053

( -.59 )

0.0164

(2.37)

0.0071

( 1.74 )

Average 0.0090

(5.54 )

0.0036

( 1.35 )

0.0071

(5.55 )

0.0012

(0.26 )

0.0176

( 2.39 )

0.0037

( 1.36 )

35



Table 8. The " True" Cross -Sect ional Variance of Internat ional Betas

s ?(b ;) refers to the cross - sect ional variance, s ?( e; ) is the variance of bj, and s �(B;) is the " t rue" cross - sect ional variance.

-

Grauer - Litzenberger Solnik - Sercu Adler -Dumas Grauer - Litzenberger- Solnik -Sercu Adler - Dumas

Stehle Stehle

;s-(b) 5 (e) 5+(6 ) s-(b) |s-(e) 5+(B ) T5 (63) s� le;) 3+ B ) 5+(b 5 (6) s*� ;) 5 (b) 5 (E) 5*(B ) 5-(63) s (� ) s’(B ); s |se | |s b | | s $ 546 ]
Panel Al! World Betas in US Dollars Panel A2: World Betas in Local Currencies

Aust ralia 0.047 0.049
-.002 0.0580.077 -.019 0.0560.039 0.017 0.0130.021 -.008 0.0500.043 0.007 0.0540.0450.009

Canada 0.017 10.014 0.003 0.0230.017 0.006 0.0180.014 0.0040.01510.01712.002 0.0190.017 0.002 0.0180.050 -.032

France 0.016 10.020.004 0.0250.023 0.002 0.0250.020 0.005 0.01910.024.005 0.0260.020 0.006 0.0260.0210.005

Germany 0.005 0.019 -.014 0.0060.022 - .016 0.0080.0220.017 0.00610.018 -,012 0.0080.023-015 0.0080.021 -.013

Italy 0.012 0.021 -.009 0.0130.023 -.009 0.0130.0200.004 0.012 0.021 -.009 0.0140.025.011 0.0130.024-2011

Papan 0.008 0.024.016 0.0060.041 -.035 0.0060.030 -.024 0.007 0.028 -.020 0.0060.024 -.018 0.0060.0241- .011

Netherlands 0.010 10.025-015 0.0150.025 -.010 0.0145.025-2011 0.011 0.021 -,010 10.0140.027 -.013 0.0140.026 -.012

Switzerland 0.017 10.0191-.002 0.0180.019 .001 0.0170.020 -.002 0.01570.017 -.002 0.0150.018 -.003 0.0160.020 -,004

U.K. 0.022 70.0239.001 0.0210.019 0.002 0.0200.023 -.002 0.01810.020.002 0.0190.021 -.0020.0200.020 -.000

U.S.A. 0.039 0.01510.024 0.0540.046 0.008 0.0490.047 0.002 0.054 0.014 0.040 0.062.015 0.047 0.0680.0180.050

Panel B1: Common Component Exchange Rate Betas in US Dollars Panel B2: Common Component Exchange Rate Betas in
Local Currencies

Aust ralia 0.0230.128 -105 0.3060.975 -.669 0.0670.116 -.049 0.0350.109 -.074

Canada 0.0210.047 1.026 0.5450.546 -.001 0.0290.0481 - .018 0.0360.036 -.000

France 0.0070.062 -.054 0.3310.907 -.669 10.1290.171 -.042 0.2610.353 - .292

Germany 10.0190.041 -.022 0.2240.695-471 10.0420.095 -.053 0.0350.4182383

Italy 0.0190.131 - 112 0.2171.802 -1.586 0.1320.392 - 262 0.1470.535 ) -.388

10.0270.037.009 0.0710.851 -.780 0.0310.066 -.035 0.0530.061 -,008

Netherlands 10.0360.060 -.024 0.0950.6341 - .339 10.0290.127-.098 0.2250.656 -.431

Switzerland 0.0240.043 -.019 0.1560.297 -.141 0.0050.023 - .020 0.0210.092 - .071

U.K. 0.0070.039 -.032 0.0740.603 -.528 10.0300.072 -.041 0.0080.078 - .071

Vapan
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.

Japan

Grauer - Litzenberger- Solnik -Sercu Adler - Dumas Grauer -Litzenberger- Solnik - Sercu Adler - Dumas

Stehle Stehle

S-( b;) S @ ) 5 (B ) 5+( 63) Sle) 5 B ) 5 ( b ) S ) SB) 5 (b ) 5 ) S-CB ) 5+( 6 ) se) 5 (b ) 5 ( b ) 516 ) 5+ (B )
U.S.A. 0.0580.033 0.025 0.7760.6660.110 0.1590.144 0.015 p0.5540.963-409
Panel C1: Idiosyncrat ic Component Exchange Rate Betas in US Panel C2: Idiosyncrat ic Component Exchange Rate

Dollars Betas in Local Currencies

Aust ralia 10.3503.032-2.6820.5793.601-3.021 10.0120.059 -.047 0.1950.5331- .338

Canada 10.8101.351-.342 1.2471.23210.015 10.3360.7441-.408 0.3550.801 - .446

France 10.2311.769 -1.53810.4792.449 -1.970 10.0720.943) -.871 0.4751.488F1.013

Germany 0.1991.043 -.844 0.3451.999 -1.654 10.0710.737-.0670.208 1.479-1.27

Italy 10.6433.950 -3.3070.6583.990-3.332 10.60814.050 -3.44210.8104.89554.085

10.2142.441-2.2270.1582.395 -2.237 10.0310.066 -.034 0.3001.74211.442

Netherlands 1.3671.213 0.134 3.0953.582 -.486 0.8200.729 0.09111.290 1.291 - .001

Switzerland 10.1090.638 -.329 10.3040.646-342 0.2940.483 -.189 0.2160.524.308

U.K. 0.0251.607 -1.5820.0341.661-1.627 0.0180.956 -.938 0.0191.097F1.0781

U.S.A. 1.135 /1.789-66541.7051.802 -.098
p.7351.071-336 1.0242.110-1.086

Panel Di : Domest ic Inflat ion Betas in US Dollars Panel D2: Domest ic Int iat ion Betas in Local Currencies

Aust ralia 0.004 0.014 - .010 10.0132.043 -.0300.003 0.013 - .010 10.0230.057 - .034

Canada 0.013 10.018-004 10.0930.097 -.004 0.021 0.053 .032 0.0600.092 - .032

France 0.001 0.006.005 0.0350.106 -.071| 0.004 0.021 0.017 10.0270.0781- .051

Germany 0.002 0.003 0.001 10.0220.058 -.036 0.008 0.011 - .003 10.0100.050 - .040

Italy 0.004 0.027.023 0.0150.207.1920.005 0.039 - .053 0.0060.109.103

Papan 0.002 0.005.003 0.0010.046 -.0450.008 0.037..029 10.0110.027 - ,016

Netherlands 0.004 0.005 -.001 0.0120.063 -.051 0.007 0.014 - .007 10.0320.069 -.037

Switzerland 0.00210.003 - .001 0.0050.018 -.0130.003 0.005-2002 0.0130.019 -003

U.K. 0.002 0.034 - .032 0.0070.058 -.051 0.018 0.019.002 10.0130.023 - .010

U.S.A. 0.481 1.020 -.539 10.7821.132-350 10.022 0.0241- .002 10.0280.133-127

Panel Ei: World Inflat ion Betas in US Dollars Panel E2: World Intat ion Betas in Local Currencies

Aust ralia 0.0600.339 - 280 10.1040.369 -.265

Canada 0.173 0.040 0.3250.305 0.020

France 10.2130.254 -.156 10.2480.860-1613

Germany 10.0610.171-110 0.09410.452 359

-
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Grauer -Litzenberger- Solnik - Sercu Adler - Dumas Grauer -Litzenberger- Solnik - Sercu Adler -Dumas

Stehle Stehle

;s-(b ) ( ) (B;) 5-( 63) s (@ ) s*(B ) 5+(b) s� le;) 5’(B) 5 (b) 5 (� ) 5 (B3) s (63) (� ) s (B ) 5 (63) 54(e;) 5+(B;)s ’[ ; S- b | ( ; 5+

Italy 10.1010.599 -.498 0.8221.880-1.0581

Papan 0.0180.357 339 10.16410.232 - .068

Netherlands 0.1380.289 - 131 0.3360.483 -.147

Switzerland 10.0280.086 -.038
0.0350.117 -.083

U.K. 0.0310.184 -.153 0.0320.542-510

U.S.A. 10.4900.1950.295 10.9550.3840.570

The results for the USA refer to the tests conducted in terms of Deutch -Marks

-
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Table 9. The " True" Cross-Country Variances of Internat ional Betas

The same comments as in Table 8 apply, but the quant it ies now refer to the cross -count ry variances. They have

been calculated using the betas obtained from the tests that had as LHS assets the ten mean port folio returns

of the ten count ries.

GLS S - S AD

s-(b ) s (� ) 5 (B) 54(b;) s’le ) 54(B )GCB s- (� s- (b;) s-(� ) 5 (B)-

Panel A : World Betas

AVERAGE IN US$ 10.01010.018 7-.007 0.0160.021 -.005 0.016 0.023 - .006

AVERAGE IN DM 0.019 0.019 -.000 0.017 |0.024.007 0.016 0.025 -.009

Panel B : Common Component Exchange Rate Betas

AVERAGE IN US$ 0.397 0.047 0.3561 1.325 T0.513 0.812
|

AVERAGE IN DM 1.245 0.132 1.113 1.364 1.075 10.288

Panel C : Idiosyncrat ic Component Exchange Rate Betas

AVERAGE IN US$ 3.532 1.404 2.1271 3.817 1.545 2.272

AVERAGE IN DM 2.974 | 1.141 1.834 4.434 2.033 2.401

Panel D : Domest ic Inflat ion Betas

AVERAGE IN US$ 10.53311.104 -.571 0.887 1.311-.424

AVERAGE IN DM 0.211 0.024 0.187 0.183 0.185 -.002

Panel E : World Inflat ion Betas

AVERAGE IN US$ 0.186 0.1400.046

AVERAGE IN DM 0.393 0.245 0.145
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Table 10. A Chi-Squared Test of the Cross -Sect ional Rest rict ions

The crit ical values for the chi -squared test at the 5 % significance level are a follows:

2 2 2
>x� : 12.59 , xz : 11.01, x2 : 7.81, x� : 15.51, and xz : 14.07. The row labelled " Average" in Panel B

refers to the tests that use for each count ry’s equat ion , the average return of its eight port folios.

Panel A: Individual - Count ry Tests

2 2 2
GLS: Xo S - S : X5 A - D : X3

Count ry US $ Local US $ Local US$ Local

Aust ralia 6.29 4.53 2.53 2.67 3.48 3.25

Canada 2.98 1.85 2.95 2.87 4.46 4.42

France 5.95 6.89 2.99 3.29 1.49 0.82

Germany
4.52 3.90 5.16 2.09 1.81 1.45

Italy 3.60 1.44 2.77 2.88 2.16 2.21

Japan 2.81 12.51 3.80 4.31 3.46 2.26

Netherlands 6.27 5.23 3.23 6.26 1.69 1.29

Switzerland 8.05 5.56 8.62 2.15 4.41 5.57

UK 8.72 9.62 3.34 1.43 5.33 3.09

USA US$ DM US$ DM US$ DM

3.18 4.17 3.99 4.26 2.67 3.44

Panel B: Mult iple-Count ry Tests

GLS : Xax
2 2

S - S : X7 A - D : X’sD

US$ DM US$ DM US$ DM

Average 43.93 25.37 49.09 32.86 49.50 31.49
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