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Summary 

W e  explore different factors that drive expected returns in world 
markets. Our research offers two innovations: 
1. The introduction of the euro currency unit greatly reduces the 

complexity of including foreign-exchange risk in asset-pricing 
models. We use a synthetic euro excess return along with a Japa- 
nese yen fJPY) excess return to assess country-equity sensitivities 
to currency risk factors. 

2. When combining the currency factors with a group of economic 
factors, we measure the incremental information in the factor 
proposed in Fama and French (1998). We find that a global price- 
to-book factor offers little additional explanatory power over and 
above a model that includes economic risk factors. W 
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fundamental global risk inside and 

outside the EMU 
Wayne E. Ferson and Campbell R. Hanrey4 

International asset-pricing research has taken two directions. On  one 
hand, sensitivities to economic variables are used in the framework of 
a traditional, multibeta, cqbital assetlpm'n'ng model (CAPAlg to explain the 
time series and cross-section of expected returns (see Ferson and 
Harvey, 1993, 1994b). On  the other hand, the fundamental charac- 
teristics approach of Fama and French (1992, 1993) and others has 
been implemented in an international context (see Fama and French, 
1998). 

Ferson and Han-ey (1998) argue that there is a link between the 
characteristics and the asset-pricing model approaches. They hy- 
pothesize that the characteristics are likely proxying for dynamic risk 
functions. Ferson and Han~ey offer evidence that variables, such as 
price-to-book ratios, are important in explaining variation in betas. 

This paper offers three insights that are relevant for asset alloca- 
tion and risk analysis, inside and outside the EMU. First, we imple- 
ment a multiple-beta, international-capital, asset-pricing model that is 
simplified ~ J J  the introduction of the euro. In standard specifications, 
such as Adler and Dumas (1983), each currency unit enters the asset- 
pricing equation. As a result, studies such as Dumas (1994), Dumas 
and Solnik (1995), and De Santis, Gerard and Hillion (1999), can look 
at only a few countries at a time in conducting global asset-pricing 
tests. 

Thi.rpaper waspresented at the Risk Allocation and EMU conference in December 1778. 
.ponsored 631 the Economic Counril of Swedetz and the Bank f Sweden Tercentenay Fozinda- 
tion. We thank Anders Lbfindjbr discassion; Peter Etglund, Pad Sodef'el-lind and an atzo~y- 
moas r@ree j r  comments,. and Chms Lundblad jbr :pesearch assistance. Ferson acknowledges 
$ n a n d  ~.zippoflf.oom the Peott-PACURp~@ssorship at the Universip o f  Washington. 
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We combine a synthetic euro-currency excess return with a Japa- 
nese yen UPY) excess return to conduct asset-pricing tests with two 
currency return factors. We present evidence that this three-factor 
model has advantages over a single-factor CAPM and that the euro 
risk factor is an important explarlatory variable. 

We use the model simplifications, allowed by the euro, to test the 
incremental ability of a world price-to-book factor to explain the 
cross-section and time series of expected returns. Fama and French 
(1998) find that the world price-to-book factor has ability to explain 
the cross-section of average returns over and above the traditional 
beta from a single-factor CAPM. But they do not test whether the 
price-to-book factor has incremental power to explain expected re- 
turns, over and above a model with additional economic factors. 

We find that there is little difference in explanatory power be- 
tween a model using the euro and other economic risk factors and 
one that includes a world price-to-book measure. This evidence sug- 
gests that the world price-to-book factor reflects risk that world eco- 
nomic variables also capture. 

W-e explore the sources of the explanatory power of price-to-book 
factors. Griffin (1998) argues that the domestic price-to-book ratios 
drive the explanatory power of the Fama and French (1998) world 
price-to-book ratio. He concentrates on the cross-section of average 
stock returns. In Ferson and Harvey (1998), we propose a model 
where the price-to-book factor is an instrument for time-varying 
economic risk. We explore the relative information in local price-to- 
book ratios and the world price-to-book factor. We find that in sev- 
eral countries there is incremental information in price-to-book fac- 
tors, both local and world, which helps explain variation in beta. 

Our paper is organised as follows: Section 1 details the asset- 
pricing frameworks that we use. Section 2 describes the data. Section 
3 presents our empirical results, and Section 4 offers some conclud- 
ing remarks. 
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I. The asset-pricing framework 

1.1. The risk factors 

Much of the debate about international asset-pricing models con- 
cerns the specification of the relevant risk factors. We consider four 
groups of risk variables. The first is the world excess market return 
suggested by a world CAPA4 (Sharpe, 1964; and Lintner, 1965). 

Our second model adds two currency excess returns, the euro and 
the JPY. This three-factor model is designed to capture the theoreti- 
cal framework in ;idler and Dumas (19X3) and implemented in Du- 
mas and Solnik (1995). With the advent of the euro, the number of 
currency risk factors is reduced, and the model is simplified. The cur- 
rency excess returns are the change in the currency value in US dol- 
lars (USD), plus the foreigr-deposit rate minus the US Treasury bill 
rate. The euro is constructed with weights that represent the 1996 
GDP's weight of the member countries, as described in Section 2 
and Appendix B. 

The price-to-book issue motivates our third set of factors. This is 
the observation that stocks with low price-to-book ratios have earned 
higher returns than stocks with high ratios. Many US studies have 
tried to explain the result since Fama and French (1992) drew wide 
attention to it. Fama and French (1993, 1996) claim that price-to- 
book represents exposure to a risk factor. Lakonishok et al. (1994) 
claim it represents systematic pricing errors by the markets and there- 
fore potential profit opportunities for investors. Others suggest that 
the price-to-book effect is a chance or spurious relation that was 
mined from the data. Rut out-of-sample evidence in the US (e.g., 
Davis, 1994; Davis, Fama and French, 1998) and evidence for mar- 
kets outside the US (e.g., Chan et al., 1991; Capaul, Rowley and 
Sharpe, 1993; _Irshanapalli, Coggin and Doukas 1998; and Fama and 
French, 1998), reduce the likelihood of pure data mining. 
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The appropriate role of price-to-book in an international asset- 
pricing model is not well understood. Fama and French (1998) find 
that it has explanatory power as a risk factor, relative to a CAPM that 
includes only the world-market portfolio and assumes constant betas. 
Griffin (1998) argues that the factor used by Farna and French adds 
explanatory power only through the local-country book-to-market 
effects. Ferson and Harvey (1998) show that local book-to-market 
factors contain information about time-varying exposures to a world- 
market risk factor. 

The advent of the euro simplifies the currency risk factors in in- 
ternational asset-pricing models. Gsing the simpler models, we can 
explore the role of local-countq- and global price-to-book factors in 
asset-pricing models that account for currencj- risks. The global 
price-to-book factor is an excess return of low price-to-book stocks 
over high price-to-book stocks, similar to Fama and French (1998), 
as described in Section 2. We also study the aggregate price-to-book 
ratios for the stock markets of the individual countries as potential 
instruments for time-varying risk exposures. 

The final group of risk factors is the set of global economic fac- 
tors studied in Ferson and Harvey (1993, 1994 a or b). These include 
the weighted unexpected inflation in the 6 - 7  countries, the change in 
weighted expected long-term inflation in the G-7 countries, the 
change in the euro-USD-Treasury yield spread, the weighted real in- 
terest rate in the 6 - 7  countries, the change in the oil price, and the 
change in G-7 industrial production. Each weighted variable uses the 
GDP weights for the G-7 countries. We explore to what extent the 
price-to-book factors have marginal explanatory power for asset re- 
turns, in a model that includes these economic factors. 
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31.2. The unconditional framework 

We conduct fix-o exercises. Fust, n-e estimate linear factor models 
that examme the explanatoq power of different groups of factors. 

where f P L .  represents the excess returns on country i's equity mar- 

ket, $,,, are the world risk factors, and E' , ,  are the errors. Countq- 

stock returns are measured In a common currency (USD) and are net 
of a one-month Treasury bill return. Vie do not stud) bond returns. 
The PI are the country risk exposures (or betas) on the factors. The 
unconditional framework assumes that the betas are fixed parameters 
01-er tune. We examine the explanatory pon.er of different groups of 
factors and of each factor across the countries in our sample. 

Next we test global asset-pncing models. A global asset-pricing 

model uslng a set of r~sk factors, ( f,, , , , fe}, asserts that the ex- 

pected excess returns of the countries differ only as a function of 

their betas on those factors, ( p  , , ,, , Prh) . -1ssoclated with each beta 

is a global risk premium, the increment to the expected return per 
unit beta. 

In an unconditional model, the rlsk premiums, like the betas, are 
assumed to be fixed parameters over time. Following the framework 
of Ferson and Harvey (1994a), we report estimates of the uncondi- 
tional betas and the uncondltlonal risk premiums associated \\-it11 
each factor. 
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1.3. Price-to-book and conditional models 

The assumption that risk exposures and risk premiums are con- 
stant parameters over time is probably restrictive. This motivates a 
conditional model in which they are time varying. Many studies 
found that conditional models provide a more accurate representa- 
tion of expected returns in domestic and international markets (see, 
e.g., the review article by Ferson, 1995). In a conditional model, the 
betas and expected risk premiums are conditional moments, based on 
information that is available when prices are set at the period's start, 
say at time t-1, before the securities' returns are realised at time t. The 
price-to-book ratio, using prices at time t-1 and previous book values, 
is available information at each month's start. We are particularly in- 
terested in the price-to-book ratio's role in an asset-pricing model 
that includes the euro as a currency risk factor. We consider price-to- 
book T-alue as a potential risk factor and as an instrument for risk. 
First, w-e consider the incremental power of adding a world price-to- 
book factor in the linear factor model. Then, we test whether price- 
to-book significantly affects the time variation in conditional betas. 

The conditional beta model follows Ferson (1989) and Shanken 
(1990). U'e estimate a linear factor model with interaction terms. The 
one-factor version is 

where ZZi-, represents conditioning information that is available at 

time t-1. 
Ferson et al. (1999) provide a recent discussion and analysis of the 

statistical properties of such models. In our application, the condi- 
tioning information is either the world price-to-book ratio or the 
country-specific (local) price-to-book ratio. The conditional beta is 
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We test whether there is significant variation in the betas that 1s 
related to the price-to-book ratios, by checking for significant bz,, 

coefficients. As explained by Ferson and Harvey (1998), the condi- 
tional model allows for time-varying factor risk premiums, but it does 
not restrict their functional form. 

1.4. Testing conditional models 

Preliminary regression diagnostics help determine the specification of 
the conditional models; that is, the choice of factors and lagged in- 
struments, Z,+, . We then move on to examine the empirical perform- 
ance of the models. An asset-pricing model should explain differ- 
ences in the average returns across countries. In addition, a condi- 
tional model should explain any predictability in the returns using the 
lagged instruments. Ferson and Harvey (1999) find that predictability 
using lagged instruments provides a powerful challenge for US mod- 
els based on the Fama-French (1993) factors, which include the mar- 
ket return factor and a price-to-book factor. Our tests are designed 
to address average returns and the predictability in returns. Appendix 
A contains the details of the econometric methods. 

To assess the ability of a model to explain differences in the aver- 
age returns, we introduce a, an average pricing error parameter, into 
the model for each country. The alpha is the difference between the 
average return for a country and the average return predicted by the 
model, using the country's betas and the global risk premiums. 

To assess the ability of a model to explain the predictability in the 
returns, we form VR1, a ratio for each country. This measures the 
fraction of the predictable variance that a model explains. The nu- 
merator of the ratio is the variance of the time-varying expected re- 
turn predicted by the model, using the time-varying country betas 
and global risk premiums. The denominator is the variance of the 
predictable part of the return, obtained without reference to an asset- 
pricing model by simply regressing the return on the lagged instru- 
ments. If the ratio is one, it says that the model can explain all of the 
variation in the statistically predicted expected returns. If the ratio is 
zero, none of the predictability is explained. 
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2. Data 

We study equity returns for 18 developed markets from January 1975 
through December 1997 from Morgan Stanley Capital International 
(MSCI). All returns are measured in USD and are calculated in excess 
of the 30-day US Treasury bill rate from Ibbotson Associates. 

2.1. Specification sf risk factors 

Our measure of the world risk factor is the MSCI world-market ex- 
cess return. Our first measure of currency risk is the euro risk factor. 
The euro risk factor is constructed back in time using the countries 
included in the euro on Januaq- 1, 1999. We use the 1996 GDP 
weights that DaVdstream used to synthetically create a historical euro 
series. Besides the currency change, we add a weighted euro-currency 
return, using the same weights as in the euro construction. Finally, we 
make this an excess return by subtracting the US 30-day Treasury bill 
rate. The excess JPY return factor is similarly constructed. The euro- 
JPY return is added to the currency change minus the short-term US- 
bill return. (See Appendix B for more details.) 

Our price-to-book factor is the high minus low (HML) portfolio 
studied by Fama and French (1998). This 1-ariable is from Fama and 
French (1998) for the 1975-1989 period and updated through 1997 
using MSCI data. In each country, high price-to-book and low price- 
to-book portfolios are constructed. Using each national market's total 
capitalisations, a value-weighted world price-to-book hedge return is 
then constructed. This is the return of the value-weighted portfolio 
of low price-to-book (high book-to-market) stocks minus the return 
of the portfolio of high price-to-book (low book-to-market) stocks. 
The price-to-book factor may be related to the firm size effect (e.g., 
Hawawini and ICeim, 1997). But the stocks included in the MSCI da- 
tabase are primarily the large firms. For this reason, we do not sepa- 
rately study firm size. 

Finally, we consider several macroeconomic risk factors that were 
studied in Ferson and Harvey (1993, 1994a or b). Appendix B de- 
scribes these factors. 
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2.2. Specification of the instrumental variables 

We follow Ferson and Harvey (1993) and consider ISVO types of 
lagged instrumental variables (global and local) to represent the con- 
ditioning information. The global instrumental ~ariables include the 
Zaged world dividend yield, Treasury-euro-USD spread, 6-7-  
weighted term structure of interest rates (long-short spread), and G-7 
short-term interest rate. V7e also include a lagged world price-to-book 
ratio. The lagged price-to-book is used as an instrument for time- 
series variation in US equity returns by ICothari and Shanken (1997) 
and Pontiff and Schall (1998). Its usefulness in a global asset-pricing 
model context has not been widely studied. Ferson and Harvey 
(1998) is one exception. They study local-country price-to-book ra- 
tios, not a world price-to-book ratio. We also consider a set of local 
instruments that mirror the world instruments. These include the 
Zagged local: dividend yield, term structure, short-term interest rate, and 
price-to-book ratio. 

3. Results 

3.1. Summary statistics 

Table 1 presents the summary statistics. The world risk factors, which 
are returns, are reported in monthly percentage terms. Notice that 
the world price-to-book excess return has a slightly lower mean than 
the world market return-but the standard deviation is almost half 
that of the world market return. Other notable features include the 
persistence, as reflected in the autocorrelations, of the change in 
long-term expected inflation and the G-7 real interest rate. Interest- 
ingly, there are no remarkable correlations between any of the world 
risk factors. The extreme value is -0.61 correlation between the 
change in G-7 unexpected inflation and the 6 - 7  real interest rate. 

Persistence is also evident in the instrumental variables. Notice 
that four of the five world instrumental variables have autocorrela- 
tion coefficients greater than 0.9. The autocorrelation patterns of the 
world price-to-book ratio and the world dividend yield are very simi- 
lar. The world price-to-book ratio and the world dividend yield also 
have a Pearson correlation of -0.95, indicating that there is limited 
information on one ratio, given the other. 
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Table 1. Summary statistics for the world risk factors ... 
Variable Symbol Mean x 100 SD x 100 

euroret .067 3.035 

Covelations among wodd nik factors 
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... and Instrumental variables, January 1975 - December 1997. 
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Table 2 presents estimates of regressions of each asset's excess return 
on all of the world risk factors. Interestingly, only one of the 18 in- 
tercepts is significantly different from zero (not more t l~an would be 
expected by chance) and this lone intercept, for Spain, is only two 
standard errors from zero. Khen the factors are excess returns, the 
intercepts are the alphas, which measure the average mispricing. 
Thus, the regressions suggest that the collection of world risk factors 
we selected should be sufficient to capture the cross-section of the 
average returns of the national equity markets. 

In this unconditional analysis, the world market return is by far 
the most important risk factor. The beta on the world market is sig- 
nificant in 17 of 18 countries; Austria is the exception. There are two 
other risk factors that are often significant: the euro excess return (12 
of 18 countries) and the world price-to-book excess return (10 of 18 
countries). The JPY excess return is significant for five countries 
(Canada, France, Japan, Norway, and the US). Only a few of the 
macroeconomic variables produce significant coefficients. The 
change in the oil price is significant in four countries. The change in 
the euro-USD-Treasury spread is significant in tsvo countries. 

One weakness of this analysis is that the coefficients are held con- 
stant over the 1975-1997 period. Repeating the regression analysis, 
using GO-month rolling regression estimates, partially addresses this. 
We test whether the beta coefficients are individually equal to zero 
and whether the beta coefficients taken jointly across countries are equal 
to zero. A risk factor will not be useful in explaining the cross- 
sectional variation in asset returns if the betas are zero. These tests 
confirm that the two most important factors are the world market 
return and the euro excess return. The JPY excess rebrn is the third 
most important, closely followed by the world price-to-book excess 
return. Of the economic variables, the most significant are: the 
change in the oil price, the (3-7 unexpected inflation, and the G-7 
real short-term interest rate. 

Rzs reported in the far column of Table 2 suggest that the world 
market factor drives most explanatory power. The currency factors 
add explanatory power in all but one country and sizable explanatory 
power in several countries. Interestingly, neither the world price-to- 
book excess return nor the macroecor~omic variables add much ex- 
planatory power to these regressions. Figure 1 also shows this. 



E,CONOZ/IIC, FINANCIAL, Br FUNDAMENTAL GLOBLIL RISK, Ferson & Harvey 

Table 3 presents the unconditional asset-pricing tests. Three models 
are presented: the world CXPM, a world C-APM with two currency 
factors, and a seven-factor model that nests the CAPAd with two cur- 
rency factors and adds the world price-to-book excess return and the 
three most important economic factors. The three most important 
economic factors, based on the evidence in Table 2, are the change in 
the price of oil, the change in long-term expected G-7 inflation, and 
the G-7 real interest rate. 

None of the unconditional models in Table 3 is rejected at stan- 
dard significance levels. By far, the dominant risk premium is the 
world market return. The currency excess returns enter with positive 
coefficients but are not sicgnificant at traditional levels (the JPY excess 
return is more than one standard error from zero, and the euro ex- 
cess return is less than one standard error from zero). In the ex- 
tended model with all seven factors, the world price-to-book return 
enters with a positive coefficient that is slightlji greater than one 
standard error from zero. The real G-7 short-term interest rate is 
close to two standard errors from zero. The insignificant risk premi- 
ums in the unconditional models are similar to previous studies, and 
suggest a lack of statistical power in these models (see Ferson and 
Harvey, 1994a, for discussion). 

Table 2 notes: 
Factor Denotes the ... 
wdret world excess return 
euroret synthetic euro factor 
yenret JPY excess return 
wrpbret world pnce-to-book excess return 

dted change in the 90-day euro-USD deposit minus 90-day US-Treasury-bill 
rate 

dg7ui unexpected tnflabon for the G-7 countries 

dg7elt change in long-term expected inflation in the G-7 countries 
doil change in oil price 

dg7ip change in the G-7 countries' industrial production 
dg7rtb real short-term interest rate in the G-7 countries 

The factor models are: 1 factor (wdret), 3 factor (wrdret, euroret, yenret), 2 factor 
(wrdret, uirpbret), 9 factor (~vrdret, euroret, yenret, dG7ui, dg7elt, dted, g7rtb, doil, 
dg7ip), 10 factor (9 factor plus wrpbret), 6-factor (urrdret, euroret, yenret, dg-ielt, 
g7rtb, doil) and 7 factor (6 factor plus wrpbret). Columns 2-11 display regression 
coefficients, with standard errors on the second Ime. 
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Table 2. Regressions of the asset returns on the ... 
inter- wdret euroret yenret wrpbret dg7ui dg7elt dted 
cept 
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... world risk factors, January 1975 - December 1997. 
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Table 3. Unconditional asset-pricing tests, ... 

return wdret wdret euroret yenret pricing 
error 

Symbol Denotes the ... 
P unconditional beta 

?L unconditional risk premium from equations A.l  and A.2 

X2 
value of Ilansen's (1982) J-statistic for the over-identifying restrictions 

df degree of freedom 
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... January 1 975 - December 1997. 

wdret euroret yenret wrpbret dg7elt g7rtb doil pricing 

1Vote.r continued.. . The average pricing error is the sample mean of the error term, 
uIt, from eq~lations A. l  and A.2. The p-value is the sight-tail probability value from 
die asymptotic distribution. See Appendix for definitions of the symbols for the 
risk factors. 
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Figure 1. Proportion of unconditional variation 
explained by linear-factor models. 

H 1 factor 1 2  factor 1 3  factor H 6 factor 177 factor 

1Ubtes: R2 from linear-factor model regressions. 1 factor = world market return; 2 factor = world 
market plus the u-orld price-to-book return; 3 factor = xorld market return plus two currency 
excess returns; 4 factor = 3 factor plus the ~vorld price-to-book return; 6 factor = 3 factor plus 
three economic factors: change in long-term expected inflation; G-7, real, short-term, interest 
rate; and change in oil price; 7 factor = 6-factor model plus world price-to-book return. 

To  augment the unconditional asset-pricing tests, we report the 
average pricing errors and the standard deviations of these errors. 
These average error decreases for 12 of 18 countries when one 
moves from a one-factor model to a three-factor model. The errors 
are further reduced, relative to the three-factor model, in all but two 
countries when the seven-factor model is considered. 
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3.3. Time-varying risk 

Table 4 examines a model that allows, in a simple waj, for risk to 
shift through time. Figure 2 presents the rolling estimates of the betas 
for the three-factor model. These figures highlight important dates 
for our analj sis: 
0 1986 Single European Act 

July 1990, stage one of EMU begns 
February 1992, ratification of Maastricht 

0 January 1993, establishment of the single market 
@ January 1994, creation of the European Monetary Institute (fore- 

runner of the European Central Bank) 
May 1998, Announcement of participating countries and target 
fixed rates specified. 

Of course, another important date for our analysis is January 1999, 
when the irrevocable fixed rates take effect, the euro begins. Rut this 
date lies outside of our sample period.' Surprisingly, the figures pres- 
ent no evidence that any of these events are associated with shifts in 
the structure of equity markets' systematic risks. 

While Figure 2 presents no evidence that any of the discrete 
events associated with EMU cause jumps in the risk exposures, the 
time-series plots suggests some patterns. The betas on the euro risk 
factor fall for all EMU countries (except Spain) from near unity in 
the early 1990s, to near zero at the end of the sample in 1998. For 
the European countries that have remained outside the EMU, there 
is little systematic change, and the euro betas remain sizeable in some 
cases (e.g., for Sweden and Nonvay in 1998, the beta is about 0.5). 
These patterns suggest that anticipation of the EMU and its mem- 
bership has influenced equity risks in European markets. For coun- 
tries outside Europe, such as the US and Canada, the euro beta is 
close to zero for much of the period. 

Another relevant date is January 2002, when euro notes and coins are introduced. 

143 
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Table 4. Proportion of times that the right-tail probability 
value Is less than 10% %or the statlstlcei testing whether ... 

Country wdret euroret yenret wrpbret Dted 

Canada 1 .000 .093 .519 1 85 1 0 6  

France 1 .OOO .764 .222 .065 .310 

Hong Kong .935 ,037 .333 .292 .074 

Netherlands 1.000 .731 .264 ,407 .213 

Spain .704 .259 .417 1 9 9  .014 

Sweden .940 1 5 7  ,009 222 

Switzerland 1.000 .815 .I67 .356 .324 

The beta coefficients are time-series regression coefficients for the excess 
stock return, regressed on the risk factors using 60-month rolling windows. 
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... the beta coefficients are equal to zero or equal across ail 
countries, January 1975 - December 1998. 

dg7ui dg7elt doil dg7ip Adj. Fi2 

The Adj. R2 is the average adjusted R-squared from these rolling regressions. See 
Appendix B for definitions of the risk factors. 
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Figure 2. Australia, January 1975 - June 1998. 
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Figure 2. continued ..., Belgium. 
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Figure 2. continued ..., Canada. 
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Figure 2. continued ..., Denmark. 
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Figure 2. continued ..., France. 
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Figure 2. continued ..., Germany. 
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Figure 2. continued ..., Hong Kong. 
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Figure 2. continued ..., Italy. 
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Figure 2. continued ..., Japan. 
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Figure 2. continued ..., Netherlands. 
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Figure 2. continued ..., Norway. 
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Figure 2. continued ..., Singapore. 
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Figure 2. continued ..., Spain. 
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Figure 2. continued ..., Sweden. 
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Figure 2. continued ..., UK. 
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Figure 2. continued ..., US. 
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Table 5 more formally explores the variation in betas. In particu- 
lar, we investigate the price-to-book ratios' role as instruments for 
the time-varying betas. We use three, different, price-to-book defini- 
tions; all three measures are lagged. 
1. The world price-to-book excess return (which we a l s ~ b u t  not 

lagged-use as a risk factor in the seven-factor model). 
2. The world price-to-book ratio. As mentioned earlier, this is a 

highly persistent measure and has some similarity to dividend 
yields. 

3. The local price-to-book ratio. 

Panel h in Table 5 assumes that each of the conditional betas in 
the three-factor model is a linear function of the lagged price-to- 
book factor's excess return. In the far right columns, we report the 

adjusted R'S of these regressions along with the R' from Table 2 
for the three-factor model, without the lagged instrument. 

2 
The increments to the R s may be evaluated, as in a step-down 

F-test, for the significance of the additional variables. Because the 
power of the test may vary with the number of factors, u7e compare 
the alternative specifications for price-to-book using the three-factor 
model. 

The world price-to-book return contributes little to the explana- 

tory power of the factor model. The adjusted R'S increase in only 
four countries. Even in these cases, the magnitudes of the increases 
are very small. For example, Hong I<ong increases from 0.235 to 
0.244. 
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Table 5. Price-to-book value and ... 
Panel A. Using high-low, . . . 

intercept wdrett (wdrett x eurorett 

Notes: The regression model is a three-factor version of equation (2) where the 
factors are wdret, the world market excess return, euroret, the synthetic euro ex- 
cess return and yenret, the yen excess return. The lagged instrument Zt.l is re- 
placed by various versions of a lagged price-to-book vasiable; a different one in 
each panel. 
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... time-varying risk, January 1975 - December "197. 

. . . tuorldprice-to-book retunz 

(eurorett x yenrett (yenrett x Adj. R' with lagged Adj. R~ no lagged 

~Vootes continued . . . 
The regression coefficients are on the first line and their standard errors are on the 
second line. The first R-squared 1s the model with the lagged instruments (time- 
varying conditional betas) and the second R-squared is froin a inodel without the 
instruments (constant beta). 



ECONOMIC, FINAKCIAL, 8r FUNDAMENTAL GLOBAL RISIC, Ferson & Harvey 

Table 5. continued ... 
Panel B. Using world . . . 
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p ice - to  book retam 

(eurorett x yenrett (yenreit x Adj. R~ with lagged Adj. R' no lagged 
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Table 5. continued ... 
Punel C. C-~zng Local . . . 
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(eurorett x yenrelt (yenre4 x Adj. with lagged Adj. R\O lagged 



ECONOMIC, FINANCIAL, & FUNDAMENTAL GLOBAL RISK, Ferson & Harvey 

Panel I3 in Table 5 examines the world price-to-book ratio. This 
ratio may have some advantages as an instrumental variable for risk, 
because a ratio of market price to the magnitude of earnings potential 
is related to risk in most models as emphasized by Berk (1995). Using 
the ratio instead of the lagged factor return is analogous to using a 
yield to maturity as an instrumental variable rather than a bond re- 
turn. Indeed, using the world price-to-book ratio as an instrument 
for time-varying betas increases the explanatory power of all the 
country factor regressions except for Norway. 

Panel C in Table 5 examines the importance of the local price-to- 
book ratio. Compared to the constant beta regression, explanatory 
power increases in 13 of 18 countries. Compared to the world price- 
to-book ratio, the local version produces a smaller improvement in 
the explanatory power for 13 of 18 countries. We conclude that a 
lagged price-to-book ratio may be a good instrument for time- 
varying, systematic risk. Of the three specifications, the world ratio 
appears to be the most promising, but this varies across countries. 

3.4. Predictability 

Regressions of the asset returns over time on the instrumental vari- 
ables are presented in Table 6. The explanatory power, as measured 
by R-squared, ranges from less than 1°/o (Austria, Denmark, France, 
Hong I<ong and Sweden) to more than 9% (Singapore). In general, 
the degree of predictability is less than reported in Ferson and Har- 
vey (1993). This is likely explained by the different sample. Their 
sample began in 1970 and ended in 1989. It is also the case that we 
use a slightly different instrument set. We do not include a dummy 
variable for January. In addition, we replace the lagged world return 
in their study with the laged world price-to-book ratio. 

Table 7 examines incremental information contained in the local 
instrumental variables and the role of the price-to-book variable in 
the regressions. Columns 2 and 3 show the impact of including the 
world price-to-book variable in the prediction regressions. 
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There is no country where the adjusted R 2  decreases when the 
world price-to-book ratio is added. But the improvement in ex- 

planatory power is minor. The average adjusted R 2  increases from 
0.032 to 0.035. The weak additional explanatory power is also re- 
flected in the F-test reported in column 8. Columns 4 and 5 investi- 
gate the role of the local price-to-book ratio in the predictability re- 
gressions. In each country, the explanatory power increases when the 
local price-to-book ratio joins the local instruments in the regres- 

sions. But m contrast to the previous case, the change in R' is more 

substantial. The average R~ increases from 0.026 to 0.035. This is 
also evident in the F-tests where we can reject the null hypothesis 
that the coefficient on the local price-to-book ratio is zero in 10 
countries at the 5% level of significance. 

3.5. Conditional asset-pricing models 

Several different asset-pricing specifications are examined in Table 8: 
the one-factor world CAPM (Panel A), a three-factor model with the 
world return plus the two currency factors (Panel B), a two-factor 
model (the world return plus price-to-book return), a four-factor 
model (three factors plus the world price-to-book return), a six- 
factor model (the three-factor model plus three, macroeconomic, 
factor-mimicking portfolios), and a seven-factor model (the six-factor 
model plus the world price-to-book return). 

Panel A (the world CAPM) presents more detail than the other 
panels. In particular, we do tests on the specification of the condi- 
tional beta functions. We examine a beta that is a function of local 
information, the local information plus the world price-to-book re- 

turn and the local information plus the local price-to-book ratio. x2 
tests of whether the coefficients on the non-constant part of the beta 
function are zero are presented. In addition, we present the analysis 
of variance ratios measuring how much of the predictability is ac- 
counted for by the asset-pricing model and the average pricing errors. 
Regarding the conditional beta function, the evidence in Panel A 
supports a specification with the local information variables only. 
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Table 6. Time-series regression of asset returns on world 
instrumental variables, January 1995 - December 4997. 
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Table 7. incremental explanatory power of local information 
variables in predicting 18 countries' excess returns, 

January 19"8 - December 1997. 

601. Displays the ... Col. Dispiays the ... 
2 n~orld, excluding In-rpb 5 local, iucludmg llocph 

3 ~~-orld ,  includmg 1~1-17h 6 world, excludmg lml-pb 

4 local, e x c l u h g  llocpb 7 world + local (no phs), excludmg local 

8 local, excluding llocph 
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Table 8. A decomposition of the predictable variation in ... 
Average Average Variance x2 constant Average 
return pricing error ratio beta pricing error 

Notes: 
AU cols. Panel A. Onefarto:.: whet 
Col. 3 Beta is the function of local information 

Col. 6 Beta is the function of wrpbret and local infonr~ation. 
Average return is the sample mean excess returns on the local stock market, measured in 
USD. Standard errors are shown on the second line, for average pricing errors and VR1. 
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... international equity returns, Jan. 1975 - Bee. 1997. 

Variance x2 constant beta Average Variance X' constant beta 
ratio (VRI) (lagged Iwrpbret) pricing error ratio (VR1) (lagged local pb) 

Notes con~znued . . . 
Col. 9 Beta is the function of locpb and local information. 

2 2 
b g h t - t d  probabhty values are shown on the second h e s  under X . The X statistics test 
the hypothesis that the lagged ~ariables indicated may be excluded froin the model. 
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Table 8. continued ... 
Average Average Variance ratio x2 constant 

return pricing error beta 

Notes: 
Coli. 2-5 Paeel B. Three jaztor: wdret, euroret, yenret 
Average return is the sample mean excess returns on the local stock market, measured in 
USD. Standard errors are shown on the second h e ,  for average pricing errors and VR1. 
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m . .  

Average Variance x2 constant Average Variance x2 constant 
pricing error ratio (VRI) beta pricing error ratio (VRI) beta 

1Votes continued . . . 
Col. 6-8 Pafzel C Tv~o factor: wdret, wqbnt  
Col. 9-11 Pa??el D. Fourfactor: wdret, euroret, yenref, wgbnt  

2 2 
Right-tail probabhty values are shown on the second lines under X . The X statistics test 
the hypothesis that the lagged variables inhcated tnay be excluded from the model. 
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Table 8. continued ... 

Average Average pricing Variance ratio x2 constant beta 

Germanv .0130 

ATotes: 
Col. 2-5 Panel E. Six j~ctor: wdret, eumret, yennt, economic mimickzng 
Average return is the sample mean excess returns on the local stock market, measured in 
USD. Standard errors are shown on the second line, for average pricing errors and VR1. 
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Average prlclng error Var~ance ratlo x2 constant beta 

1 otes ~ontznzled 
Col. 6-8 Panel F Sevenfactor udj~et, ezlro;pet,je?z:.et, ecotzomzc mzmzckzn~ wqbret 

2 
hght-tad probabhty values are shown on thr second lmes under X The x2 statlstlcs test 
the hlpothesls that the lagged va~iables lnlcated map be excluded from the model 
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Tlie addition of the world price-to-book return increases the vari- 
ance ratio in only two of 18 countries. The specification that adds the 
local price-to-book ratio increases the explanatory power in only four 
of 18 countries. 

Now consider the one-factor model versus the three-factor 
model. Variance ratios dramaticalljr increase with the three-factor 
model. The average variance ratio for the world CAPhl is 0.506, and 
it increases to 0.822 with the addition of the two currency factors. 
The variance ratio increases in each of the 18 countries, which is evi- 
dent in Figure 3. 

Panel C in Table 8 shows the impact of the world book-to-market 
return as an additional factor in the world GAP31. Variance ratios 
increase from 0.506 with the one-factor model to 0.598 when the 
world price-to-book return is added as an additional factor. The mar- 
gnal explanatory power is small compared to the increase associated 
with the currency factors. 

The next question is whether the information in the world price- 
to-book return is subsumed by the two currency risk factors. When a 
four-factor model is estimated, the average variance ratio increases to 
0.895 from the three-factor base case of 0.822. Hence, the incre- 
mental information in the world price-to-book return is small. Given 
the standard errors, the difference is not significant. 

Our final tests ask how -well the macroeconomic risk factors fare. 
Including these factors, the average variance ratio is 0.913 compared 
to 0.822 for the three-factor model. Again, we can test whether the 
information in the world price-to-book return is accounted for by 
the economic factors. When the world price-to-book return is added 
to the specification, the variance ratio increases to 0.938 (compared 
to 0.913). While the variance ratios increase in all but one country, 
the increment is economically small. This suggests that most of the 
information in the world price-to-book return is being captured by 
other economic variables. 

The conditional tests show that most of the explanatory power of 
the asset-pricing models is driven by the world market return and the 
two currency factors. The extra information in the world price-to- 
book return and other economic factors is small. The analysis of av- 
erage pricing errors in Table 3 and Figure 3 also supports this conclu- 
sion. The pricing errors decrease moving from one to three factors. 
The incremental reduction in pricing errors when going to additional 
factors is limited. 
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Figure 3a. Proportion of predictable variation 
unexplained by models. 

EI4 factor 1 3  factor a2 factor H 1 factor 

Notes: Bars represent annualised percentage average pricing errors reported in Table 8. 
1 factor = world market return; 2 factor = world market plus the world price-to-book 

return; 3 factor = urorld market return plus two currency excess returns; 4 factor = 3 
factor plus the world price-to-book return. 

Figure 3b. Proportion of predictable variation 
unexplained by models. 

0.4 

0.2 

0 factor  

H 7  factor B 6  factor  1 3  factor 

Notes: Bars represent annualised percentage average pricing errors reported in Table 8. 
3 factor = world market return plus two currency excess returns; 6 factor = 3 factor 
plus three economic factors; 7 factor = 6-factor model plus ~vorld price-to-book 
return. 
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Figure 4a. Average pricing errors of conditional 
asset-pricing models. 

€H4 factor B 3  factor  112 factor H 1 factor  

ATotes: Bars represent annualised percentage average pricing errors reported in Table 8. 
1 factor = world market return; 2 factor = world market plus the world price-to-book 
return; 3 factor = world market return plus two currency excess returns; 4 factor = 3 
factor plus the world price-to-book return. 

Figure 4b. Average pricing errors of conditional 
asset-pricing models. 

H 7  factor 8 6  factor % 3 factor 

K'otex Bars represent annualised percentage average pricing errors reported in Table 8. 
3 factor = world market return plus two currency excess returns; 6 factor = 3 factor 
plus three economic factors; 7 factor = 6-factor model plus world price-to-book 
return. 
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4. Conclusions 
We study the global forces that determine both the cross-section and 
time series of average returns and the predictability In nattonal equity 
market returns. Kith the advent of the euro, currency risk modelling 
IS slmplttied. This allows us (for the first time) to explore the role of 
book-to-market in a model that accounts for currency risks inside 
and outside the EMU. We assess the importance of two world cur- 
rency factors (euro-based and JPY-based) relatlve to a simple CAPM. 
We also study a model that includes a world prlce-to-book return and 
a model that includes addltlonal world economic risk factors. 

Our results suggest that most of the improx-ement over the 
CAPM comes from the model that includes the world-market port- 
folio and the isvo currency excess returns. After the world-market 
factor, the euro currency rlsk factor is the next most important 
source of global risk in the world equity markets. While the price-to- 
book return offers some incremental explanatory power, our results 
suggest that world economic-risk variables mostly capture the infor- 
mation in the world price-to-book return. 

Appendix A. Econometric methods 

A.1. Unconditional models 

TVe estjmate the unconditional asset-pricing models by the General- 
ized Method of Aloments (GAiM, see Hansen, 1982). This allows for 
non-normality and conditional heteroskedasticity, both likely features 
of the country stock return data. The unconditional models follow 
the econometric frame\-ork set out in Ferson and Harvey (1994a). 
There are two formulations. One is used when the risk factors are 
excess returns on traded assets. The second is used when the factors 
are macroeconomic variables. 



ECONOIvIIC, FINANCIAL, & FUNDAMENTAL GLOBAL RISK, Ferson & I3arvey 

When the world risk factors are excess returns, we estimate a sys- 
tem of eqwdtions, each representing a country. For example, with the 
world CAPM, we estimate with the generalised method of moments 
the following: 

where , is a disturbance term, with ~ ( r ~ , ~ )  = ~ ( i i ~ , ~ ~ , , )  = 0.  

When the factors are not traded assets, we estimate 

'i,t = 5,t - P l , i r m , t  - P 2 , i ( f j , r  + 'j) (A.2) 

where f],, is the demeaned value of the factor and A/ is the un- 

conditional risk premium associated with the factor. In equation 
(A.2), the moment conditions are 

We report estimates of the unconditional risk exposures, the PZ1s ,  
the unconditional risk premiums, and a test of the over-identifying 
conditions. The regressions are o~ier-identified because the intercepts, 
or alphas, are restricted to be zero according to the asset-pricing 
models. 

A.2. Conditional models 

Our conditional asset-pricing tests focus on the following system. 
For simplicity, we present the one-factor version: 
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The system is estimated by the GMM. The first equation defines 
the linear factor model with time-varying betas. We make u , , ~  or- 

thogonal to Zr-, , which includes a vector of ones, and r,,, . The sec- 

ond equation defines the asset-pricing model's expected return. We 
impose thatu,, is orthogonal to Z,-, . The third equation tells us the 

statistically expected returns by regressing the asset returns on the 
information variables. We impose that u,,, is orthogonal to Z,-, . The 

fourth equation measures tlze relation between the statistically fitted 
returns and the expected returns from the asset-pricing restrictions. 
We impose that u,,, is orthogonal to the fitted values from the asset- 

pricing model and a constant. The fifth equation simply measures the 
unconditional mean return. The disturbance is orthogonal to a vector 
of ones. The sixth equation defines the variance of the part of the 
statistical expected returns that cannot be explained by the asset- 
pricing model. This disturbance, a,,,, is also orthogonal to a vector 

of ones. Finally, the last equation defines the variance of the statistical 
model predictions. As with the precious equation, this disturbance, 
zl,,,, is also orthogonal to a vector of ones. Interestingly, each of 

these equations is exactly identified. Hence, we can estimate the pa- 
rameter in this system of equations sequentially. 

We are interested in the variance ratio: 

This tells us what fraction of the variance in the statistical ex- 
pected returns the asset-pricing model expected returns are explain- 
ing. We calculate a standard error for the variance ratio using the 
delta method. Ratios similar to VR1 are presented in Ferson and 
Harvey (1993). Our formulation refines their approach to insure that 
OIVR111. Ferson and Harvey found estimates of I/R1>1, which are 
difficult to interpret. 
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Appendix B. Data sources 

B.1. World risk factors 

Factor Is the ... 
wdret arithmetic return on the MSCI world equity index less the Ibbotson Asso- 

ciates one-month US Treasury bill rate. 
dted difference between the 90-day euro-USD yield (from Federal Reserve 

Bank of St. Louis, FRED) and the 90-day T-bill yield (from FRED, secon- 
dary market, converted from discount to true yield to maturity). 

euroret euro currency excess return based on the synthetic euro-to-JPY-USD ex- 
change rate created by Datastream. Documentation for the construction of 
their synthetic euro is available at: wmw.datastream.com. The synthetic 
euro/USD exchange rate is constructed as follows: The EMU-in national 
currencies are weighted by 1996 national GDP levels and then expressed 
in DEM terms using the bilateral rates set by the EU (implicitly taken as 
the best approximation to the fixed bilateral rates that will prevail on De- 
cember 31, 1998). The individual components are each converted to DEA4 
at current exchange rates using the Reuters Closing Spot Rates. Finallj-, by 
multiplying the series by the fixed DEM/euro rate, we have a DEM/euro 
exchange rate that reflects the changng relative strengths of the EMU-in 
countries over time and the presumed fixed local to euro bilateral rates. By 
converting the series using the appropriate USD/DEM rate, also taken 
from Reuters, we have a synthetic euro/USD rate. To  construct a currency 
return, we take the change in the USD/euro exchange rate and add it to an 
appropriately (as above) weighted average of the EMU-in countries' local 
one-month rates, and then convert it to an excess return by the subtracting 
the one-month Ibbotson and Associates US Treasury bill rate. The one- 
month local rates used in the construction of the appropriately weighted 
"euro" interest rate are: 

Austria Treasury bill (IFS 6OC) 
Belgium Treasury bill (IPS 60C) 1975-1981 and Datastream London 
euro-currency 1981-1997 

a Finland Treasury bill 1975-1987 and HELIBOR rate (1987-1997) 
France Lombard Odier & Cie 1975-1979 and Datastrearn London 
euro-currency 1980-1997 
Germany France Lombard Odier & Cie 1973-1979 and Datastream 
London euro-currency 1980-1997 

* Ireland Treasury bill (IFS 60C) 1975-1979 and Datastrearn London 
euro-currency 1980-1997 
Italy Treasury bill (IFS 60C) 1975-1992) and Datastream London 
euro-currency 1992-1997 
Netherlands Lombard Odier 81 Cie 1975-1979 and Datastream Lon- 
don euro-currency 1980-1997 
Portugal Treasury bill (IFS 60C) 1975-1992 and Datastream London 
euro-currency 1992-1997 
Spain Treasury bill (IFS 60C) 
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Factor Is the ... 
yenret currency return based on the JPY/USD exchange rate from Reuters. As 

previously noted, the change in the USD/JPY exchange rate is added to 
the one-month euro-JPY interest rate (Lombard 0d ie r  & Cie 1975-1979 
and Datastream London euro-currency 1980-1997), and then converted to 
an excess return by the subtracting the one-month Ibbotson and _~ssociates 
IJS Treasury bill rate. 

dg7ui factor derived from a time-series model applied to the log difference of the 
G-7 weighted CPIs. The time-sesies model is a VAR on the G-7 weighted 
CPIs, t l~e  G7 weighted real bill rates (G7RTB), and the log change in the 
G-7 weighted industsial production index (dG7IP, specified beloai) The 
residuals from the first equation in this estimation structure are taken as 
unanticipated inflation (dG7T;I). Soum: OECD. 

dg7elt result of projecting the four-year, moving average of the (;-7 inflation on 
the lagged global information variables specified below. 

g7rtb factor calculated by aggregating individual countsies' short-term interest 
rates (same as those in countq-specific information vasiables-weighted 
by using countries' previous quarters share in G-7 GDP, then subtract the 
G-7 inflation rate to get a real rate). These interest rates are used: Canada 
90-day Treasun bill (IFS 60C), France 90-day bill (IFS GOC), Germany 90- 
day bill (IFS GOC), Italy 180-day bill (IFS GOB), Japan commercial paper 
from 1975-1976 (IFS 60B) and the Gensaki rate from 1977-1997 (IFS 
GBD3AT), the UI< 90-day bill (IFS 60C), and 'die US 90-day bill (IFS 60C). 

doil log change in the price (USD) per barrel at the well head, from Datastream. 

dg7ip log difference in the G-7 aggregate industsial production index. Source: 
OECD. 

wspbret return from a portfolio long in the first fractile (low b/m assets) and short 
in the third fractile (high b/m assets) from Fama for the 1975-90 peilod 
and updated using FACTSET for the 1990-97 period. 

B.2. Global instruments 

instrument Is the ... 
lted lagged spread between the euro-USD and Treasury yield used in the 

constiuction of dTED above. 
I tem lagged spread (slope of the term stnicture) between the US 10-year 

Treasusy bond yield and the 90-day-bill yield. Source: FRED. 
tb 1 US Treasusy bill one-month yield. This variable is not lagged because 

the nominal one-month yield is known at the end of the previous 
month. 

Iwrdivy lagged dividend yield on the AISCI world index. The nuinerator is a 
12-month moving sum of the dividends, and the denominator is the 
current index level. 

lwrpb lagged price-to-book ratio on the MSCI world index. 
ldeltb.? lagged difference between the three-month T-bill rate. Source: FRED. 
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B.3. Local instruments (comaatay specific) 

instrument Is the ... 
ldivy lagged local AlISCP dividend jiield. The numerator is a 12-month 

moving sum of the dividends, and the denominator is the current 
index level. 

lshort lagged local short interest rate. The short-term interest rates for the 
various countries are listed together with their series codes from IFS. 
These are: 
e Australia 13-week T-bill (IFS 60C) 
e Austria money market rate (IFS 60B) 

Belgum 3-month bill (IFS 6OC) 
Canada 3-month bill (IPS 60C) 
Denmark call monep rate (IFS 60B) 
France 3-month interbank (IFS 60B) 

e Germany Frankfurt 90-day rate (IFS 60B) 
Hong Kong, no data; US 3-month bill used 

e Italy 6-month bill (IFS 6OC) 
e Japan commercial paper from 1975-1976 (IFS BOB) and the 

Gensalu rate from 1977-1997 (IFS GBD3hlr) 
Netherlands call money rate 1975-1978 (IFS OOB) and 3-month 
bill 1978-1997 (IFS 6OC) 

e Korway call money rate (IFS 6OB) 
Singapore, no data; US 3-month bill used 

e Spain call money rate (IFS 60B) 
e Sweden 3-month bill (IPS 60C) 
e Switzerland call money rate (IFS 60B) 
0 UI< 3-month bill (IFS 6OC) 

US 3-month bill (IFS 60C) 
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instrument is the ... 
ltermloc lagged local term premium the difference between the long-term 

interest rates and the above short-term interest rates These are 

Australla 15-year Treasury bond (IFS 61) 

lustna government bond (IFS 61) 

Belgium government bond (IFS 61) 

Canada government bond (IFS 61) 

Denmark government bond (IFS 61) 

a France government bond (IFS 61) 

Gerrnany go1 eillineilt bond (IFS 61) 

e Hong I<ong, no data, US Treasury bond used 

Italy gox-eminent bond (IFS 61) 

Japan government bond (IFS 61) 

Netherlands government bond (IFS 61) 

Norway call money rate (IFS 61) 

Singapore, no data, US Treasuq bond used 

Spain government bond (IPS 61) 

Sa eden government bond (IFS 61) 

Switzerland government bond (IFS 60B) 

UI< government bond (IFS 61) 

IJS Treasury bond (IFS 61) 
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B.4. Euro construction 

DATASTREAM uses this formula for the euro: 

For each currency item, the first figure is the 1996 GDP EMU-in 
country weighting (percentage of GDP to total EA4U-in GDP), i.e., 
.03139 is the G D P  weighting of Austria, .22064 is the weighting of 
France, and .31315 is the weighting of Germany. The second factor is 
the fixed exchange rate to DEM 1, i.e., 7.03552 Austrian shillings and 
3.35386 French francs. This formula gives DEM to one euro. It is 
important to understand how they do this. They take the exchange 
rates for each of these countries to the ECU for May 3, 1998 (instead 
of Jan. 1, 1997), imagning that the monetary union took place on 
that day with those rates as the official/announced rates. These fixed 
cross-rates, the second weighting factor above, are computed from 
the currency to ECC' for May 4, for example, the DEM to euro is 
1.77738 and the AUSTSCH to euro is 13.9119, so the imagined 
'fixed' cross-rate is the 7.03552 used above. The idea is that because 
one ECU will become one euro on January 1, 1999, those rates are 
the best guess as to what the official conversion rates will be. Finally, 
the rates such as DEMIAUSTSCH are the actual historical exchange 
rates between these two countries for the time period of interest. 
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