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1. Introduction

The much-anticipated Economic and Monetary Uniov(Bt became a reality
in January 1999, significantly altering the curngnandscape of Europe. On the
continent, the EMU project is largely seen as &fmopolitical integration. Sidelining
political motives, the European Commission (EC)wgethe EMU as a tool for
fostering economic stability given some memberestagxperiences that high levels
of inflation, public deficits, and high long-termterest rates distort business decisions
and expectations, deter investment thereby slowlimgn economic growthA key
feature of the EMU is theuro — the single European currency, which the EC claims
would be beneficial to participating member natibgseliminating the exchange rate
uncertainty faced by firms within the eurozone dhe costs of protecting against
foreign exchange risks. From an economic perspedtierefore, dividends of the
EMU should be the reduction in systematic (markieis, and exchange rate risks
particular, amongst others.

The objective of this study is to empirically eatle the extent to which
participating nations have thus far ‘benefited’nfreheir EMU membership following
the EC’s claims on its (EMU) economic potential.particular, given that the EMU
and its single currency are now in place; have lootinency risk and equity market
risk premia (hence the equity cost of capital) iardzone countries reduced, as
suggested by the EC? Analysis of the euro-era hetwaof currency and total equity
market risk premia will enhance literature by shegdmore light on the economic
implications of monetary union on member statesuityg markets, enabling
prospective participants to make informed decisiomsany potential membership of
the EMU bandwagon.

The pursuit of the objective provides another opputy to analyse the link
between macroeconomic factors and stock refufosusing on whether or not the

exchange rate is a priced risk factor in equity ket — an issue confronted in a

! The implications of exchange rate arrangementsuorency risks and total equity market risk premia
have been empirically assessed in the literatuee. ifistance, evidence in Antoniou et al (1998a)
suggest that there was an initial decline in thedJturrency risk and total equity market risk prami
following the entry of the Sterling into the Eur@gpeMonetary Systems Exchange Rate Mechanism
(EMS/ERM) in October 1990.

% The empirical relevance of macroeconomic factorsquity returns is hugely contested in the
literature. While some studies (e.g. Chan et @8)$uggest that macroeconomic factors make a poor
showing, others (e.g. Flannery and Protopapad2®i¥?) provide recent evidence that macroeconomic
variables do influence aggregate stock returns.



number of studies, with mixed eviderit®/e employ the Arbitrage Pricing Theory
(APT) of Ross (1976) to model equity returns. Thitows us to specify and
empirically test whether exchange rate, alongsitierdkey factors of EMU interests
(e.g. inflation, interest rates, and money supplig),viewed as a potential source of
systematic risk by equity market participants, dntlis, to also analyse its behaviour
before and after the introduction of the singlerency. We focus on the equity
markets of France, Germany, Italy, and the Nethdda— the largest and most
developed stock markets in the EMU, representimyaB5 percent of the total EMU
market capitalisation. We also include two non-emnarkets: the UK, and the USA.
Given the UK’s membership of the European Union XBuUt not the EMU, analysis
of the euro-era behaviour of UK currency and taquity market risk premiums
should be interesting. Since the newly-created e&utargely expected to challenge
the US dollar’s central role in the world’s foreigrchange markefsan investigation
of the behaviour of the dollar currency premiumniscessary to facilitate some
comparison$.

To anticipate some of the results, the exchange rek premium is
significantly priced in five of the six equity maats. Recursive estimations reveal that
there is an increase in the exchange rate riskipranm the larger eurozone markets
of France and Germany after the introduction ofdhe. However, unlike Germany,
there is a reduction in the equity market premiunkr@ance. The exchange rate and
equity market risk premiums in the “smaller” masket Italy and the Netherlands,
appear to have reduced or stabilized consideraty-guro launch. Results for the
UK show a decline in both exchange rate and equdyket risk premiums over the
period. Whilst the US exchange rate risk premiusesipost-1999, the equity market

premium is more or less unchanged.

® For instance, Jorion (1991) finds that exchangesrask is not priced in US equity markets. Others
studies like Vassalou (2000) and Priestley & @dedjd@004) suggest that exchange rate risks are
priced.

“* The ECB sets euro zone interest rates, managesithecurrency, and provides a definition for price
stability (defined as a year-on-year increase eHarmonised Index of Consumer Prices (HICP) for
the euro area of below 2%), thus market expectat@mnexchange rates, interest rates, money supply,
and inflation within the eurozone should be dingetfifected.

® See Kenen (2002).

® Note also that the EC expects the eurozone’s migjding partners to benefit, though to a lesser
extent, from the adoption of the euro (See Comimissf European Communities, 1992). Transaction
costs of dealing in multiple European exchangesratel costs of hedging against unfavourable
currency movements should reduce for non-EMU firms.



The rest of the chapter is organised as followsti&e 2 briefly analyses the
rationale for the EMU and its common currency. BecB illustrates the Arbitrage
Pricing Theory (APT) and estimation technique. ®Bect4 discusses the
macroeconomic and financial variables used in thdys Section 5 briefly discusses
the data used. Section 6 presents and discussesnihieical results, and Section 6
concludes the paper.

2. EMU and Economic Stability.

The rationale for the single European currencynis of the most rigorously debated
issues in European history. The question remastiea EMU a political project — in
which case the euro currency is a means to attasrinend of political integration, or
is it an economic project? The Rome Treaty of 1€alied for the ‘ever-closer union
of the people of Europe’. German Chancellor Helkwoltl, a leading advocate of the
EMU, noted in a speech to the council of Europ8eptember 1995 thatve want the
political unification of Europe. If there is no memary union, there cannot be a
political union....” Wim Duisenberg, pioneer President of the Europ@antral Bank
(ECB) also notes thattfe process of monetary union goes hand in handt g
hand in hand, with political integration and ultinedy political union. EMU is, and
always was meant to be, a stepping stone on thetovayunited Europe(Leach,
1999, p. 34)

Regardless, the EC has tried to justify the EMU @ésidingle currency using,
inter alia, the theory of Optimum Currency Area @®Qvhich postulates that subject
to certain economic criterfaa currency union would be beneficial to participgt
member nations. Thus in essence, the economictolgeof the EMU are: efficiency
and stability.

Given that fluctuation of exchange rates causesgngiaty among companies,
the EC believes that suppression of exchange iability will brighten business
climate considerably resulting in about 5 percesg in the community income due to

impetus in investment brought about by eliminatmghange rate riskFurthermore,

" Some of these are the criteria proposed in thgirali optimum currency area literature, such as
labour and capital mobility (Mundell, 1961), opess€McKinnon, 1963), and product diversification

(Kennen, 1969). Others, more recently emphasizeste Ho do with the relative magnitude and

synchronization of country-specific business cytiecks (Eichengreen, 1992).

8 See Commission of European Communities (1992).



the EC suggests that a single currency also eltesnaansaction costs associated
with converting one European currency to anothechghat cost savings may vary
from 0.1 to 0.2 percent of GDP in large countrisg 1 percent of GDP for small,
open, and less developed states. Moreover, a sougtency may reduce inflation
given price stability and stable interest ratesugha about by common monetary
policy. As may be expected, monetary union is nithout its costs. There is a loss of
national control over economy arising from the lasfs control of three key
macroeconomic tools, namely: monetary policy, ergearates, and fiscal policy,
thus resulting in limited tools for absorbing caynspecific macroeconomic
disturbances. As a result, the effects of domesimcks on the economies of other
member states may be more prominent under the B under a floating exchange
rate regime.

It is also important to discuss the EMU rationalghwespect to the various
interests of the eurozone countries. One of th@dsg challenges that confronted
Italian monetary authorities in the t?(I:entury was how to tackle the spiralling
inflation that characterised the economy, badlgaifhg the value of the Italian Lira
such that by the end of the 1970s, Italians hadrecused to counting their money in
thousands and millions. Various measures, beginwitig Mussolini’s “Battle of the
Lira” which fixed the Lira to the British Pound ithe 1920s, restrictive monetary
policy and price controls of the 1960s, and mentbprsef the European Monetary
System (EMS) in the late 1970s, all failed to brinfjation under control. Moreover,
Italy’s political instability (often resulting in &ack of coherent economic policies),
corruption, and mismanagement of public fuhdisl not help the situation. With such
a rocky monetary history, it is perhaps unsurpgshmat Italians were far and away the
most enthusiastic of the eurozone populationsHersingle currency with 83 percent
in favour.

Klaster and Knot (2002) describes the Dutch econ@sya small open
economy that attaches great value to stable exahaate$ — (p. 509). The Dutch
economy is vulnerable to international economicckeodue to a relatively small
manufacturing sector dependent on imported maseaad an economy based on
foreign trade. In line with the quest for exchanmgée stability, the Netherlands -

home to the world’s oldest regular stock markeg¢ #&msterdam Stock Exchange,

° See Miccio (1998).



very closely linked the Dutch Guilder to the lowkation Deutsche Mark — the
currency of its largest trading partner, in the-mmto the single currency.In fact,
Berk (2002) observes that since 1983, the Nethésl&ias formed a de facto monetary
union with Germany.

Eichengreen (1994) observed that since Germanigeidargest economy in
Europe, and the least susceptible to inflationagsgures, Germany of all EC states
had the least reason to be attracted to the EMAbwever, its support for the
Maastricht Treaty, according to popular view, isatht offered to trade monetary
union, for which it had little intrinsic desire, fan expanded foreign policy role
within the context of an EC defence pdliey(Eichengreen 1994, p.2). France, the
second largest economy in the EMU, combines modeayitalist methods with
extensive, but declining government control ancerattion in key sectors of the
economy. Though France had experiences of hightiofi and unemployment rates
over the last two decades, politics may also hagaifantly influenced its
membership of the EMU. Eichengreen (1994) reigsrahat the memory of two
devastating wars between Germany and France playsnanegligible role in the
desire for monetary union between the two countries

Thus in general, one may suggest that the moti¥eseolarger countries of
France and Germany for EMU membership may be moliggal than economic in
nature, whereas the reverse is the case for thdesncauntries of Italy and the
Netherlands. Irrespective of motives, it is widekpected that the EMU and its single
currency, would bring economic stability and hemeduce risk premiums in all

participating economies, as mentioned earlier.

3. Methodology.

It has been suggestedhat the strict fiscal discipline associated wthle Maastricht
Treaty and the Stability and Growth Pact under BEMU agreement may be
responsible for any reduction in the volatilityeiro area stock markets, rather than
the elimination of exchange rate risks. As a reghk APT of Ross (1976), which

allows multiple returns-generating factors (i.eerth areK multiple factors that

1%1n fact, the Dutch Guilder was the only currendyisin maintained its fluctuation bands with the DM
when all other EMS currencies widened the bandtd5% in August 1993.
! See, for instance, Morana and Beltrati (2002).



represent the systematic risks in the economygniployed. The APT model should
therefore enable the ‘culprits’ of any change ie @guity market risk premium to be
more easily identified.

The APT is depicted in the following relationship:

R,=E(R)+B,8,+u,, 1)

E(R)=A,ty+ B Ay (2)

whereR; is anN vector of security returng)y; is ak vector of realizations of the
common macroeconomic factors at timBy is anN x K matrix of betas (sensitivities
of returns to the factors)y is anN vector of residual error term&(R) is anN vector
of expected returngy is the return on the risk free assgtis anN vector of ones and
Ak is ak vector of prices of risk.

We treat the APT as a system of non-linear seemingtelated regression
(NLSUR) which allows the joint estimation of theski premium and the factor
sensitivities and impose the crucial cross-equatiteing restriction that the prices of
risk are the same for all assets, i.e. the prichejth factor,);, is that same for each
asset? Substituting Eq. (2) into Eq. (1) and stacking taquations for theN

securities to give:

R.=%={1, O[(» Dy )+5]}B+u, @3)

whereR is anNT x 1 vector of security returns,is aK x 1 vector of prices of risk,
iIs aT x K matrix of observations on th factors,B is anNK x 1 vector of
sensitivities] y is anN x N identity matrix andl is the Kronecker product operator.
The NLSUR estimators solve the following minimipatiproblem:

2 See also McElroy and Burmeister (1988). The APSfrigtion is shown in the comparison of the
restricted version:

R, =2, =B, (A, +9J,,) *U,derived from equations (1) and (2), and an unwstli linear

factor modelR, = A L, = A+ B, J,, +U where Ais a vector of constants. As shown in
McElroy & Burmeister (1988) and Antoniou et al (B29, the non-linear cross-equation pricing

restriction:A = Bk A« can be easily tested by a likelihood ratio-tys.te



minu‘[ﬁglmu}u, (%)
2 ,B

[m]
whereu is derived from equation (1), and ;* is the estimated residual covariance

matrix from estimating equation (3).

4. Thefactors

The APT does not prespecify the macroeconomic fadteat may carry risk premia,
such that there is a possibility of including a &iariety of factors in estimating an
APT model. A number of studies (e.g. Chen et @86) base their choice of factors
on the present value model of share prices whiatestthat any factors that affect
future dividends, which ultimately depend on futeeshflows and the discount rate,
will affect stock prices, and will therefore caayisk premium.

Our candidate factors for risk premia in the equigrkets (listed in Table 1)
are largely based on theory and empirical evidengerevious studies summarised
below. Following Priestley (1996), we apply Kalm@dtering technique to

decompose ‘news’ items (unanticipated changes)émtacroeconomic seri&s.
(Insert Table 1 here)

Chen et al (1986) notes that the term structuriatefest rates and default risk
are a direct measure of risk aversion implicit iicipg with the former being a proxy
for the business cycle, and the latter the ovémadiness risk. The effect of these two
factors on equity returns is also documented indand French (1993) and Campbell
(1987). The relationship between inflation and ktoeturns is well grounded in
economic theory. ThEisher Hypothesistates that nominal asset returns move one-
for-one with expected inflation, such that expectedl returns are independent of
expected inflation. Using principal-agent analygisyanovic and Ueda (1998) finds
that unexpected inflation shifts real income frarmé (the principals) to workers (the
agents), and thereby lowers stock returns.

Adler & Dumas (1984) suggests that the exposurestotk returns to

unanticipated movements in exchange rates derives ftranslation exposure,

13 Details of the model used to generate the factansbe found in Appendix A.



transaction exposure, and, operating exposurezctefty the responsiveness of the
price and cost competitiveness of firms to fluatwad in currency values. Bailey et al
(2003) found that commodity prices explain a gredtaction of stock return
behaviour than currency related factors. Moreofiedjngs in Kia (2003) suggest that
the volatility of the growth of commaodity prices asfactor in equity return volatility
in the US and Canadian markets. Retail sales amejar indicator of consumer
spending trends. Rapach (2001) shows that aggregetsumer spending has an
important effect on real stock prices in conformity the present value equity
valuation model. Strong retail sales are favourdbtethe stock market, particularly
retail stocks but sluggish retail sales could leada bearish stock market. The
discounted cash flow valuation model states thatkstprices reflect investors’
expectations about future real economic varialdash as corporate earnings, or its
aggregate proxy — industrial productifinlones and Kaul (1996) find evidence that
oil shocks in post-war period lead to changes gregate cashflow and stock prices.
Rapach (2001) notes that money supply shocks explzout a third of the variability
in real stock prices at shorter horizons. Conovealg1999) also suggests that a
restrictive monetary environment serves as bad @swsis generally associated with
higher future interest rates and decreases iretred bf economic activity.

Evidence in Patro et al (2002) suggests that cayreisks in stock markets of
sixteen OECD countries are affected by importspesp and tax revenues. Given our
interests in exchange rate risks, we include in&drom on these three factors in our
APT model to reduce the potential of any ‘spurioeisthange rate risks. However,
Puffer (1995) finds that exports and imports ‘neastount for about two percent of
the variation in the stock indexes on the annoumcgndays> Large trade deficit
announcement yields expectations of larger tradieitdein future months and thus
financial markets respond significantly to traden@mcements since they affect
expectations of future current account deficitsotigh the higher future interest
payments on foreign debt. Geske and Roll (1983gsthat government principal
revenues are personal and corporate taxes, suthviiem stock prices increase or
decrease in response to anticipated changes inoeorconditions, personal and
corporate income moves in the same direction, imgu@ similar change in

government tax revenues. Evidence in Flannery antbpapadakis (2002) suggests

“ See Choi et al (1999).
15 puffer (1995) notes that this is separate fromvéir@tions caused by currency movements.



that housing starts and unemployment rates (amaootfstrs) are potential priced
factors in stock markets.

Antoniou et al (1998a) suggests that if there agefactors omitted from those
discussed above, but are priced then their effeould feed through the market
portfolio as proxied by the market indEMoreover, Ferson and Harvey (1991) finds
that the risk premium associated with a stock ntarkdex captures the largest
component of the predictable variation in stockimes. Our interest in the behaviour
of the equity market risk premium mandates theussion of an equation for the

excess return on the market portfolio of the nature
Rut = Ao :BK—:I_(;\‘K—1+6K—11)+ U, (5)

where Ry is the return on the market portfolio at titpeB is a 1 xK — 1 vector of
sensitivities of the returns on the market to #nedrs,A is aK — 1 vector of prices of
risk andd is aK — 1 vector of observations on the factors at timeis an error term.
However, since we are also interested in the effettthe market portfolio on the
return of individual securities (in which case theturn on market portfolio is
exogenous and appears on the right hand side)ndinear three stage least square
(NL3SLS) technique is used to estimate our APT maddight of Burmeister and
McElroy (1988)*' rather than NLSUR® In this case, the estimators Bfand. are

those that solve:

minU'[ﬁfD{Z(Z'Z)‘lz'}}u, (6)

'® The findings of King et al (1994) that nationabait markets are driven by unobserved rather than
observed international factors adds weight to ickusion of the market portfolio as a factor.

" According to Burmeister and McElroy (1988), theura on market portfolio may be treated as
endogenous i.e. on the left-hand side, enablingreemlisation of the APT to allow for unobserved
factors which are proxied by individual securitiest included in the sample.

¥Three-stage least squares requires three stegisstfige regressions to get predicted values ®r th
endogenous regressors (instrumental variables,hwdrie uncorrelated with the error term, are used as
regressors to model the predicted values); a tagesteast-squares step to obtain parameter estimate
(using the predicted values of the regressors) tandet residuals to estimate the cross-equation
correlation matrix; and the final estimation stegich accounts for cross-equation correlation @f th
errors. In essence, NL3SLS combines the N2SLS an8UR methods to take into account both
simultaneous equation bias and cross-equationlatiore of the errors. See Gallant (1987) for more
details on NL3SLS.
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whereZ is a matrix of instrumental variables. As sugggsteAmemiya (1977) and

Antoniou et al (1998a), current and squared vahfethe exogenous variables are
specified as instrumental variables, and the mamteirn is instrumented using the
fitted and square fitted values from a regressibrex@xess returns on the market

portfolio on the other factors.

5. Data

To estimate the APT model in Italy, France, Germdhg Netherlands, the United
Kingdom, and the United States, we use countryiipemonthly data on the
macroeconomic and financial variables describedvabfsom January 1980 to
December 2004 (300 observations). Unless otherimidieated, all macroeconomic
data are collected from Datastream. Unexpectedtiofl isT¢ — E.1(T%), whereTtis
the change in the log of the Consumer Price Ind2RIX*® Change in Expected
Inflation is calculated a&(1t+1) — Ew.1(T%), wherertis as defined above. The Term
Structure of interest rates is defined as the wffee between the yield on Long-term
Government Bonds (10-year maturity) and the TreaBilt rate. Default Risk is the
difference between the yield on corporate bondsthed/ield on long-term (10-years
maturity) government bond®.Commaodity Prices is the log of market price inaéx
primary commodities obtained from the Internatiorfahancial Statistics (IFS).
Exchange Rate is the log of the nominal trade-wemjhndex (IFS computed) for
each country. Real Industrial Production is the tfgthe industrial production
deflated by the Producer Price Index (PPI). Re&@hiR8ales is the log of retail sales
deflated by the CPI. Real Money Supply is the lbd/id deflated by the Consumer
Price Index (CPI). Real Imports and Real Exporésthe logs of Imports and Exports
(both denominated in domestic currency) respedctj\flated by the CPI. Real Tax

Revenue data is based on total tax (personal, iaceapital gains, etc) collected by

9 For the UK r is defined as change in the log of the Retailéhitlex (RPI) of all-items i.e. RPI in
the UK is comparable to CPI elsewhere.
% For all countries, data on default risk is obtdifrem the Economist.
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the central government in each courftrydeflated by the CPI. Data on housing
starts?? oil prices, and unemployment rates are also iregtid the model.

The return on datastream-calculated market indioeseach of the six
countries is used as return on market portfolidVe exclude returns data of
companies in the financial sector. We only selgoid with returns data from January
1980 to December 2064 Returns data on securities for each country wetaied
as follows: France (56 companies listed on the 3BF-index), Germany (104
companies listed on the CDAXGEN index), the Nethrails (55 companies listed on
the Amsterdam All-Share Index), the USA (153 congmristed on the S&P 500
index), the UK (141 companies listed on the FTSESHare Index), and Italy (76
companies listed on the Milan Stock Exchange). Tieasury Bill rate (1-montfis
transformed and used to calculate the monthly fris&-rate used in excess returns

computations.

6. Empirical Results.
We estimate the APT model and present the pricer&’ in each equity market,
and also results of tests of the APT cross-equaéstrictions i.e. that the price of risk

for thejth factor,;, is the same for each asset (Table 2).

! For instance, tax revenue data in the UK is theti@e Government consolidated fund: Inland
Revenue receipts. A proxy - Government revenueudsd for the US market. Due to data
unavailability, we exclude tax or government rewveniitom the APT systems of Germany, the
Netherlands and France.

2 Housing starts data are unavailable for Italy, Xle¢herlands, and Germany, over the analysis period
and are not included in their respective APT system

% The use of Datastream indices allows for markeirneuniformity across countries in the study. Note
that the Datastream market index used here is wadighted (inclusive of dividend).

% This raises the issue of survivorship bias whicaymesult in conservative prices of risk (see
Antoniou et al, 1998b). However, the solution ofnfiilng and rebalancing portfolios is criticised by
Clare and Thomas (1994), who finds that the metifazbnstructing portfolios may affect the number
and type of priced factors found significant. Mmrer, Antoniou et al (1998b) finds evidence of
common priced factors (with similar sign and maggh) in two equal subsets of 138 UK equity
returns, thus giving some support to the APT remnént that prices of risk be the same across the
subsets of assets.

% Due to the very small number of Italian firms that useable data for this period, we start our APT
analysis for Italy in 1986, such that the 76 congsuselected in Italy are those that had data from
January 1986.

% The Netherland Interbank Rate is used to compeountry’s risk-free rate, due to unavailability
of treasury bills data.

" We sequentially delete insignificant factors toiar at the “correct” model in similar fashion as
Antoniou et al (1998a).

12



(Insert Table 2 here)

Before we discuss results in Table 2, we apply soobestness tests. We evaluate
each factd?® by itself following the argument in Chan et al 989 that the procedure
of selecting the most important factors in a maltiste framework would have
pitfalls given that factors may be highly correthtend sample specific. Chan et al
(1998) noteswhen we take the variables one at a time, it isibds that a factor may
appear to be unimportant by itself but it may assianmore prominent role when
evaluated jointly with others. We would treat atéedhat behaves in such a manner
as suspect...* p.161. The results from this step suggest théactors listed in Table
2 are ‘individually’ priced®

The APT model described in equations (1) to (6) raélyto identify a factor
candidate whose effect switches sign and averalgse ¢o zero over time, or is
occasionally important (see Flannery & Protopapeg&002). Given this possibility
of time-varying effects of macroeconomic conditimrs equity prices, we estimate a
GARCH model of stock market returns, where realisgtdrns and their conditional
volatility depend on the macroeconomic innovatibsted in Table 1. We add lagged
conditional variables to a standard GARCH (1, 1¥imilar fashion as Flannery and

Protopapadakis (2002). The model, estimated by maxi likelihood, is:

= EL ()Y A, @
Elrl(rl)= r+WYXxX, ., (8)
u = \/hitgt, g ~ IN(0,1), 9) (
h =r+ph +u |, (10)

where
r. = the realised market return on day
E.1(ri) = the (possibly time-varying) expected returndast,

okt = k vector of unanticipated observations onkimacroeconomic risk factors,

%8 This process involves the estimation of a singletdr APT model.
29 |n addition, we find that the factors that are ligied in Table 2 are not ‘individually’ priced.
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Bkt = the average sensitivity of the market returnnianticipated changes in tkig
factor,

ro = a constant return,

X1 = a vector of conditioning variables. The four ditioning variables used here are
similar to those used in Flannery and Protopapad@d02). They are lagged
three-month Treasury bill rate, default premium &win structure (as defined
earlier), and the own stock return.

h: = the conditional standard deviation of the etesm ;.

Results from the GARCH model estimated for eachketafalso indicated in
Table 2) suggest that stock market returns areifgigntly (at ten percent level)
sensitive to most of the priced factors in all neask® In fact, only priced factors
identified in the APT system significantly affectosk market returns in the
Netherlands.

Tests of the APT pricing restrictions give a godea of whether the APT is
likely to be valid as a reduction of a more gendiradar factor model. The APT
pricing restriction is easily accepted in all siankets (Table 2), suggesting that the
APT seems to provide an adequate description obé&maviour of the excess returns
of the assets used in the analysis. We also réperadjusted-Rto assess the ability
of priced factors to explain the return generafmgcess. Given the subjectivity of
individual shares to noise, our model appears ttopa well, explaining more than
half of the excess returns-generating procesd imadkets, up to 80% in Ital¥}. This
finding supports evidence in Aleati et al (2000attithe influential role of size and
book-to-market equity factors in explaining averageck returns, as suggested by
Fama and French (1993), is secondary to that oframaonomic factors, i.e.
macroeconomic factor models like the APT outperfdima three-factor model of
Fama and French (1993) in explaining Italian equéturns. The overall evidence
suggests that the APT, as an empirical model aatrans in equity returns, warrants

further attention in European markets.

% There are a few exceptions though. For examplem@ey’s stock market returns is not significantly
sensitive to oil price ‘news’ which is priced, hsitsensitive to unemployment innovations whichas n
priced. See Table 2 for other countries.

1 Moreover, the fact that the return on market pdidfis not priced in any of the six markets (see
Table 2) suggests that no significant national aaan more importantly, international factors are
omitted thus providing evidence that accountingrf@croeconomic factors reduces the impact of the
overall stock market index on individual sharesated in Chen et al (1986).
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From Table 2, inflation appears to be the only gaidactor common to all
markets, in line with Adler and Dumas (1983) whistggests the presence of
inflation risk premiums in equities of all counsieExchange rate is a priced factor in
Germany, the UK, ltaly, USA, and the NetherlandsFitance, the price of exchange
rates risk appears to be insignificant, in linehwitevious empirical finding¥.

In answering our main research question, we andlysebehaviour of the
exchange rate risk premium for each equity markébrie and after the introduction
of the euro. We estimate the APT model (includingy significantly priced factors)
recursively from January 1989 to December 2804/e include exchange rates in the
APT system of Franc¥.The recursive estimation therefore permits anyasisbf the
total equity market risk premia (hence the costaidity capital) over the period. We
calculate, for the market portfolio, the risk premifor each individual factor g A
«) and the equity market premium as a wholebu A k).

The results for the exchange rates risk premium #oed equity market
premium are presented in Figures 1 t& 60 determine the extent to which the
exchange rates risk premium contributed to the \neba of the total equity market
premium before and after the introduction of theogwve regress the change (first
differences) in the equity market risk premium orcanstant and the change in
exchange rate risk premium. We carry out the s=jo@s over three sub periods: the
EMS/ERM era (1989 — 1993), Pre-Euro era (1994 -8198nd Euro era (1999 —
2004). The results are presented in Table 3.

(Insert Table 3 here)

%2 See for instance Vassalou (2000) which uses tBi#-based International CAPM models to test
exchange rate risks over the period 1973 to 19%wener, the introduction of the euro may have
achieved its desired effects of currency risk eliaion in France. To investigate this possibilitye
estimate the APT model over two periods for Frapece:Euro era (i.e. pre-1999), and Euro era (1999 —
2004). Ironically, the result shows that exchangee rrisk price was insignificant pre-Euro, but
becomes significant in the euro era.

3 Using data from January 1980 to January 1989,stimate the model to obtain the first estimates of
the parameters. We then add one observation (Feba@89), obtaining another set of parameter
estimates, repeating this procedure to the endhefsample (December 2004), in similar fashion as
Antoniou et al (1998a). We therefore obtained 1®hipestimates of factor risk premia from this
procedure.

**In line with our objectives, this is necessancsiexchange rates risk price is significant afier t
introduction of the euro.

% Note that the estimated equity market premiumspaesented as annualised percentages to aid
analysis and comparisons.
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Table 3 shows that in France and Germany, the ptisigy of the total
equity market risk premium to changes in exchargje risk premium increased
significantly after the introduction of the eurohe&reas in the Netherlands and Italy, it
has significantly reduced — almost negligible ie tatter country. The exchange rate
premium exerts considerable influence on the UKalt@quity market premium,
especially during the EMS/ERM era, consistent with findings in Antoniou et al
(1998a). Given the low impact of currency riskstba US equity market, our result
mirrors De Santis & Gerard (199%).We commence with a discussion of the
behaviours of exchange rates risk and total equigrket premiums in the six
markets, as depicted in Figures 1 to 6.

6.1 France and Germany.

Figure 1a confirms that the exchange rate risk premin France was very low and
relatively insignificant before the introduction thfe euro. A general downward trend
in the total equity market risk premium (Figure 1b)ery noticeable over the entire
estimation period. During the EMS/ERM, the equitsrket behaved erratically, often
coinciding with major events of political and ecamo significance, especially those
potentially affecting monetary cooperation withirhet European Economic
Community (EEC). For instance, the collapse of Beelin Wall in November 1989
and the general anxiety that characterised pla@sdnan Re-unification coincides
with sharp rises in the equity market premium. Jmemium also fell sharply in
December 1991 and November 1992 coinciding with taastricht Treaty
Agreement (a key stage in the EMU process) andafteemath of the EMS/ERM
crisis of 1992, respectively. Since the commencermthoth the independence of the
Banque de France (the French central bank) ane stag of the EMUJ’ in January
1994 therehas beem steady downturim the equity market premium.

(Insert Figures 1a and 1b here)

% De Santis and Gerard (1998) estimates and testtCARM using parsimonious multivariate
GARCH processes over the period 1973 to 1994, rimmdhat with the exception of the US the
premium of bearing currency risk often represengggaificant fraction of the total equity premium i
Germany, Japan, and the UK.

%" Stage Two of the EMU involved the establishmerthefEuropean Monetary Institute (EMI), the
forerunner of the European central Bank (ECB), tiedenforcement of the European Economic
Agreement (EEA) under the Maastricht Treaty.
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The German exchange rate risk premium (Figure 229 welatively stable
prior to the introduction of the euro. Since Germduas the strongest economy in
Europe, it had the least reasons for a monetagnuridond & Najand (2002) notes
that German citizens were uneasy about giving ap kmown, low inflation currency
for an unknown and untested single currency suah gbod news on the proposed
single currency implied bad news for the DeutsclakMThis appears to be the case,
initially. For instance, the sharp rises in thelextye rate and total equity market risk
premiums in March 1989 and February 1992 coincidh thhe announcement of the
acceptance of the Delors Propd%aind the signing of the Maastricht Treaty

respectively.
(Insert Figures 2a and 2b here)

However, following the commencement of the Europ&uonomic Area
(EEA) in January 1994, a downward trend in the ardge rate risk premium
(reaching an all time low following the electrorearo launch in January 1999) is
noticeable. The equity market premium also fellilufa®97, the year of Asian
financial crisis, market tensions resulting frome tldisagreement between the
Bundesbank and the German government over plangvaue gold reserves in
anticipation of the EMU, and EU enlargement plans.

After the introduction of the euro, Table 3 suggesiat over a third of the
changes in equity market risk premium in France@adnany are due to the changes
in the currency risk premiums. The announcement®ofinuing strong growth in the
USA and optimistic earnings growth forecasts for hisinesses in the third quarter
of 1999 resulted in increased markets interestsatdsvthe US. Despite a bright
economic outlook for the euro area economies arcexliby the ECB at about the
same time, investors focused on the US market,irmques decline in the euro. The
unabated rise in the exchange rate risk premiumgsis 1a and 2a) from September
1999 to the first quarter of 2000 suggests theoghioria’ that prevailed since the
introduction of the euro was over. The ECB Predidewgriticism of German

% |n March 1989, The European Free Trade AssocidB#iTA) announced its cooperation with the
European Commision (EC) to remove trade barriedscaeate the ‘European Economic Space’, the
forerunner to the European Economic Area, as pexpby EC President Jacques Delors.
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economic policy’ on December 3, 1999 is widely believed to be parbponsible
for the fall of the euro below the dollar parity the first time and announcements of
weaker-than-expected growth rate in Germany byBhedesbank in January 2000
accelerated euro weaknesses as the premiums rdfleetuncertainty with the euro
also caused financial outflows that affected thelleuro area.

In general, the premiums associated with exchaage risks in France and
Germany are larger and more volatile after theothiction of the euro. However,
there is a difference in the behaviour of the tetlity market premiums of France
and Germany after the euro launch. While the tedaiity market premium of France
continues to fall (except in the last and first @i of 1999 and 2000 respectively,
and the second and first halves of 2002 and 206@Bentively), that of Germany
shows an upward, more-volatile trend. The econmuttook and investment appeal
of France, due to low inflationary pressure andtggowth figures following the euro
launch, improved substantiafly. In sharp contrast, the upward trend in the equity
market premium of Germany does not only reflectighdr currency risk but also
general uncertainty and economic growth crisis ansleak corporate propensity to

invest in Germarf{ over the period?

6.2 Italy

The behaviour of the exchange rate risk premiune (Sgure 3a) in Italy over the
period” highlights the effects of managed exchange rajenes on the ltalian Lira.

Apart from the sharp rise around the German recatibn period, the stability of the
exchange rate risk premium and even the total yquéirket premium (see Figure 3b)

is noticeable during the ERM era.

%9 Wim Duisberg criticised the German governmenttfging to rescue the construction group Phillip
Holzman saying such actions are not in line with EMU objective of an increasing market driven
economy.

40 See Trichet (2003) and Noyer (2004). Note howekat the French economy experienced weak
growth and a deterioration in external trade o\@¥322004.

1 See Deutsche Bundesbank (2004).

“2 Our results are similar to findings in previousrks For instance, using a Markov-switching three-
regime model to analyse the effects of the EMU loa volatility of daily stock market returns in
Germany, Italy, Spain, and France from January 1688ecember 2000, Morana and Beltrati (2002)
find that the volatility of the French equity matkeas reduced relative to the volatility of equity
markets in Germany, the UK, and the USA.

3 We start the recursive estimation for Italy froamdary 1990, to allow for degrees of freedom. This
date also coincides with the commencement of katyembership of the EMS/ERM.
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(Insert Figures 3a and 3b here)

After the EMS crisis of September 1992 which saw ékit of the Lira from
the EMS/ERM, both premiums rose and become moratilel As observed in
Fornari et al (1999) and Bond and Najand (2002appears that good news on the
single currency causes an appreciation of the Litae fall in the exchange rate
premium from January 1994 coincides with the contaarent of the EEA and the
sharp rise in both exchange rate and equity maskemiums in February 1997
coincides with the EC’s report suggesting thatylt@ay not be ready for the EMU
due to its failure to meet the debt ratio critéfiacoupled with sharp dollar
appreciations following US interest rate hikes,mppting G7 intervention. The sharp
rise in the exchange rate premium in March 199&doty reflects market concerns
arising from French and German opposition to I&lyembership of the single
currency, ahead of the convergence report. The E€emmendation of Italy for
EMU membership may have restored confidence as shywthe sharp drop in the
exchange rate premium in April 1998. Since the M898 announcement of ltaly’s
EMU membership, the exchange rate risk premium agpéo have stabilised
considerably although an upward trend is noticeabkr 2003/2004. Italy’s equity
market risk premium has been moving downwards sitadg's membership of the
EMU was announced. However, the evidence in Tabi®Bnplays the role of the
euro in the declining market premium. Although yitgleconomy did not perform
strongly over the period, inflation improved coresiably from pre-euro levefS,in
line with previous evidenc®.Our findings therefore support claims in Garf&26@5)
that “for Italy...low inflation rates characterise periodsiring which some form of
exchange rate peg is adopted, while high inflatiates are typical of more flexible

exchange rate regimés p. 31.

4 See Hooper (1997).

“5 Although not presented here, a graph of the esgitnanexpected inflation premium for Italy shows
a substantial fall in the premium after the eurontzh. Details are available from authors. See also
Banca D’ltalia (2004) for further evidence.

6 Morana and Beltrati (2002) suggest that the mi@styl reason for the reduction in volatility of the
Italian stock market is the stabilisation of ecoimfundamentals and not the elimination of exchange
rate risk.
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6.3 The Netherlands

Figures 4a and 4b show that exchange rate riskaatlequity market premiums in
the Netherlands declined rapidly during the EMS/ERNtiI mid-1992, with the
exchange rate premium having a significant effecthe equity market premium (see
Table 3).

(Insert Figures 4a and 4b here)

Given Dutch interests in stabilizing exchange rage®d news (bad news) on
the European single currency appears to coincidle avireduction (increase) in the
exchange rate premium. For instance, sharp risé®tim exchange rates and equity
premiums in the fourth quarter of 1996 coincidethvgeneral market concerns over
to the admission and re-admission of the Finnishkkkand therolatile Italian Lira
into the EMS in October and November of 1996 reypely. Again, the sharp fall in
the exchange rate risk premium (also in the equityket premium) in March 1997
coincides with the announcement of the EC repat tihe Netherlands is one of five
countries that satisfied all the convergence d&f€rFigure 4a shows a continuous
fall in the exchange rate risk premium for most tbé period following the
introduction of the euro in January 1999, such thatpremium is well below its pre-
euro era level. This fall, however, had a modegtaich on the equity market premium
(Figure 4b) which declined slightly. This slight aliee, in comparison with the
exchange rate risk premium, may not be unconneiethhe Dutch inflation rate
which remained one of the highest within the eunez@ poor economic outlook due
to lower-than-expected domestic demand, and theozei situation of Germany

which exacerbated declining expotfs.

6.4 The UK

How did the premiums in the non-euro countries kefia Figures 5a and 5b show
that the movement in both exchange rate risk atal émuity market premiums are

similar to that observed in Antoniou et al (1998aharp rises following the

" See Hooper (1997).
“8 See De Nederlandsche Bank (2004).
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announcement of UK ERM membership from October 198 the subsequent
decline until December 1991.

(Insert Figures 5a and 5b here)

Following the sharp drop which coincided with thigeamath of the EMS
crisis that saw the exit of the Pound Sterling fribra ERM, both exchange rate risk
and total equity market premiums stabilised comsaioly until the summer of 1997
(Asian Financial Crisis), and in the run-up to thiagle currency (especially the
second half of 1998 when the UK sterling deprediagkarply in anticipation of a
strong euro). The January 1999 speech by the Gowef the Bank of Englarfdion
the prospective weakness of the euro appears ® halgtered market confidence as
reflected by the large decline in the exchange patenium in January 1999. Apart
from sharp hikes in the June 2002 and the secoddhird quarters of 200%, the
equity market premium, and to a lesser extent,ettehange rate risk premium fell
almost unabatedly as markets were gradually attaict UK equities after increased

UK growth trend relative to the euro area.

6.5 The USA

The US exchange rate risk premium fell sharply myuthe EMS/ERM period, when

the US monetary authorities set target bands ferddllar and intervened in the

currency market on several occasions (see FigureHsavever, the end to the Cold
War, Communism in Europe, and the dissolution & Warsaw Pact may have
played prominent roles in the decline of both exdgearate risk and hence total equity
market premiunt® (see Figure 6b), especially as the latter starfglt immediately

after the collapse of the Berlin Wall.

(Insert Figures 6a and 6b here)

49 Speech given by Sir Eddie George at the UK Irtstinf Manufacturing on Tuesday 12 January
1999.

0 These hikes coincided with fresh speculations ®iUEreferendum and high oil prices (due to
geopolitical tensions in the Middle East), amorajhers.

>L According to thewall Street Journa{November 27, 1989), US defence savings (peaceladid)
following the end of Cold War could amount to $4llidn annually by the early 1990s.

21



However, the US equity market premium rose unabataier the end of the Gulf

War in February 1991 until 1994. The evidence alsows that sharp rises in both
exchange rates and equity market risk premiumscmenwith that start of the single
EU market and the enforcement of the Maastrichafijren January and November
1993 respectively. Perhaps US markets react nejptte the union of European
markets. Since 1999, there has been an increasngd in the exchange rate risk

premiunt? whereas the market risk premium does not shovnatigeable trend.

7. Conclusion

The null hypothesis that exchange rates risk igepriin most equity markets
examined here cannot be rejected. The performahoarcAPT model also suggests
that movements in macroeconomic factors do affgattye returns, contrary to some
previous work.

Our evidence does not support the notion that glesiBuropean currency will
suppress exchange rates risks, as anticipated eofe@ Currency risk within the
eurozone may have been eliminated but these ceanttrade with the rest of the
world as well hence their risks fluctuate with tha@atility in the exchange rate of
euro vis-a-vis major currencies. It appears that ékchange rate risk premium in
larger equity markets of the euro area (France@Ge@wiany) has not only increased
but has become more volatile since the introduatibthe euro in January 1999. On
the contrary, evidence suggest that the ‘smallebnemies - Italy and the
Netherlands, have benefited from membership ottlhre bandwagon, as they appear
to do during managed currency regimes. The stabilitthe currency risk premium
following the mid-1998 announcement of Italy’s merdhip of the EMU is very
apparent, as is the decline in that of the Nethedan the euro-era.

With the exception of Germany, total equity manksk premiums in France,
Italy and the Netherlands have reduced since tinieduction of the euro. However,
our evidence suggests that macroeconomic factdrer dhan exchange rates are

largely responsible for the fall in the equity metrbremiums. For instance, the fall in

%2\We find that the volatility (measured by standdediation) of the trade-weighted index of the US
Dollar (monthly) over the period January 1989 t@@&waber 1999 (4.65) nearly doubled from January
1999 to 2004 (8.22). Therefore, the post-1999irighe US currency premium may not be surprising.
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Italian market premium is due largely to the siahliy effects of the EMU on ltaly’s
long-term £conomic nemesis’ inflation.

In general, it appears that the larger countrieSickv seem to have more
political than economic motives for monetary unionEurope, have not benefited
immensely from their EMU membership especially whexthange rate risks are
considered. Whereas the smaller countries, whigleapto have genuine economic
motives for EMU membership, have benefited consiolegt

Evidence also shows significant decline in the gguoiarket premium, and to
a lesser extent, the exchange rate risk premiuhmenUK. In light of this recent
performance and the EMU experiences of large cmsiike Germany and France
(so far), an equity market participant may not adwe the UK’s membership of the
EMU.
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Appendix A

Unanticipated shocks in macroeconomic factors aregated from models that have
time-varying parameters. The models, all estimdtgdKalman Filter, are either

simple unobserved component models or time varyagameter autoregressive
models. The expectation generation process of #mmus time series are initially

specified as unobserved component models:

*

Xe = X + U

*

Xi = X*t—l+ Yi-1 + Cy, Yt = Vi—1 T Oy

where X is the observation on the system (i.e. the vagiallinterest) and Xis the
state vector (or expectation of)XU;, {;, andw; are white-noise processes, suggesting
that shocks to Xand X are statistically independent: — 1 is a random-walk time-

varying parameter that changes the state vector.

If the residuals from these models are seriallyourgtated, they enter into the APT
model as unanticipated factor components. In tlemtethat the residuals are serially
correlated, an autoregressive model with time-vayyparameters is applied in the

form:
Xi = O Xe-i + &,

it Oit—1+ Oj

whered;; is aT — pX K matrix of observations on the lagged-dependenabla and

& IS the factor of interest. Equation (3.10) is theasurement equation and equation
(3.11) is the transition equation that models theetvarying parameter as a random
walk.
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Figure 1(b) - France: Equity Market Risk Premium
1o o Delors’ Germany
EMU Feport Feunified EMS“EF‘M ML ztage Two:
annpunced Crlﬂs.irar‘n.:e EEA commences. Eurczone subfers heawy capital
woes Tesin outflows due to weak, euro,
End ta EMIY Rieferendum
e EML ste.:ge Coldwa GV warns of
one begins Currency o
miisalignment 9':'" F'”'3:_5 :t
-y ar hi
Eerlin German plans 4 o
g wall o rewalue gald
Fyls TEFEIes. ECE intervenes to
support the eura.
7 N-member
EMLL agreed
4
1 Euro notes and
£ coinz introduced,
b 4 Maastricht
Treaty EFM Eiands
agreed EUl Single widened. Lozses
Mlarket in French foreign Aszian Findhcial
* starts., reserves crisis starts
German Manetary
Union planned.
Collapse of Sovist g':"l'?j':;:'g it
3 Uricn. J i candal. Credi
spreads widen
ECE created French Gaowt.

2 4 EU Finance Ministers Euro falls below admits unes-
abandon 1997 date far dollar parity for pected rise in
single currency. Chirac First time. 2002 Budget
win= presidential election. deficit.

1 Collapze of Enran.

Launch of Euro Argentine financial
crisis.

L B L e o o S I S B . B o S L B S o S e e o L B e e o LI B a s e S R
83T TR R8T ERERET AT EEEEFEIELEREE 5L G
L = oA & = & - = = = = = = = = = - = = =
23327z 2383333282225 82F223282223F27222332 83352




Figure 2{a) - Germany. Exchange Rate Risk Premium
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Figure 2(b) - Germany: Equity Market Risk Premium
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Table 1: Macroeconomic and Financial factors used.

Factor M acroeconomic / Financial variable

f1 (M) Returns on Market Portfolio

f2 (\2) Changes in Expected Inflation

f3 (A3) Unexpected Inflation

fa (ha) Unanticipated shocks to the Exchange Rate

fs (As) Unanticipated shocks to the Term sture of Interest Rates
fe (M) Unanticipated shocks to Default Risk

f7 (A7) Unanticipated shocks to Real Industrial Produrctio
fs (As) Unanticipated shocks to Real Retail Sales

fo (Ao) Unanticipated shocks to Real Money Supply

f10 (A10) Unanticipated shocks to Oil Prices

f11 (A1) Unanticipated shocks to Government Tax Revenue
f12 (\12) Unanticipated shocks to Unemployment Rates

f13 (A13) Unanticipated shocks to Housing Starts

f1a (A14) Unanticipated shocks to Real Exports

f15 (A15) Unanticipated shocks to Real Imports

f16 (\16) Unanticipated shocks to Commodity Prices.

Notes: Information to compute default risk is ob& from the Economist. Data on other factors is
sourced from Datastream. The sample period is franuary 1980 to December 2004. The method of

deriving unanticipated shocks to the factors icdbed in Appendix A.
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Table 2: Estimated prices of risk and tests of APT pricing restriction from January 1980 to December 2004.

Germany United Kingdom
Factors Price of Risk Factors Price of Risk
Change in Expected Inflation 0.00996 Exchange Rates -0.0034471
(0.09) (-3.14)
Exchange Rates -0.0032735 Term Structure -0.005819
(-1.98) (-4.11)
Default Risk 0.0056772 Default Risk -0.0030054
(3.08) (-2.91)
Retail Sales -0.0070962 Change in Expected Inflation -0.0033169
(-3.45) (-2.51)
Money Supply -0.0061975 Tax Revenue -0.0080668
(-3.43) (-5.76)
(Oil Prices) 0.006290" (Unemployment Rate) -0.0040082
(3.68) (-3.13)
Exports -0.0059183" Money Supply -0.002554
(-3.35) (-2.94)
Imports 0.0073832 Exports -0.00187"
(3.58) (-5.25)
Other significant factor (s) from the GARCH model: Oil Prices 0.0040394
(-3.76)
Unemployment Rates.
Adjusted R 69% Adjusted R 61%

APT Pricing Restrictions (footnote 11):

HO:A = BK>"K

Approximate 5% critical value for the likelihoodtimtest is y*(96) = 120.

¥?(96) = 59.34

APT Pricing Restrictions (footnote 11):

HO:A = BK>"K

¥?(132) = 114.30

Approximate 5% critical value for the likelihoodtimtest isy’ (132)~ 160.

Notes. Figures in parentheses are t-statisticsrautdrom estimating equation (3). *, **, and **ediote significance at 10%, 5%, and 1% respectiviehced’ Factor(s) in

parenthesis are those that are not significariterGARCH (1,1) modele. equations (7) to (10).
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Italy United States
Factors Price of Risk Factors Price of Risk
Exchange Rates -0.007923 Changes in Expected Inflation -0.00013
(-2.19) (-4.01)
Default Risk 0.003654 Unexpected Inflation 0.000405
(2.35) (3.13)
Tax Revenue 0.003995 Exchange Rates 0.0041397
(2.98) (5.25)
Retail Sales -0.0083064 (Default Risk) 0.001075
(-3.62) (1.610)
Exports -0.0026361" Money Supply 0.00146986
(-2.81) (2.01)
(Unemployment Rate) -0.0038906 Retail Sales 0.001683
(-2.97) (2.52)
Unexpected Inflation 0.001434" (Government Revenue) 0.002044
(2.42) (3.03)
Other significant factor (s) from the GARCH model: Housing Starts 0.003105
(3.64)
Money Supply Term Structure -0.002687
(-3.58)
Other significant factor(s) from the GARCH model:
Exports
Adjusted B 80% Adjusted R 57%
APT Pricing Restrictions (footnote 11): , APT Pricing Restrictions (footnote 11):
Ho: A =B x*(69) = 30.96 Ho: A = B hg ¥’ (144) = 126.47
Approximate 5% critical value for the likelihoodiitest isy” (69) = 90. Approximate 5% critical value for the likelihoodtimtest isy? (144) = 172

Notes. Figures in parentheses are t-statisticsrautdrom estimating equation (3). *, **, and *tfenote significance at 10%, 5%, and 1% respectiviehjiced’ Factor(s) in
parenthesis are those that are not significariterGARCH (1,1) model i.e. equations (7) to (10).
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France

The Netherlands

Factors Price of Risk Factors Price of Risk
Unexpected Inflation -0.0003412 Unexpected Inflation -0.0010621
(3.22) (-2.51)
Default Risk -0.002964 Industrial Production 0.006112
(2.70) (2.78)
(Money Supply) 0.007725 Exchange Rates -0.0037579
(2.29) (-3.47)
Housing Starts 0.005204 Imports 0.010248"
(1.64) (4.05)
Industrial Production 0.0027746 Exports 0.004495
(2.93) (2.07)
Imports 0.01345 Oil Prices 0.006749
(2.25) (1.68)
Other significant factor(s) from the GARCH model:
Exchange Rates, Term Structure.
Adjusted R 57% Adjusted R 68%

APT Pricing Restrictions (footnote 11):
HO: A = BK7\'K

¥?(50) = 26.21

Approximate 5% critical value for the likelihoodimtest isy* (50) = 67.

APT Pricing Restrictions (footnote 11):
HO: A = BK7\'K

¥?(49) = 30.96

Approximate 5% critical value for the likelihoodimtest isy” (49) = 66.

Notes. Figures in parentheses are t-statisticsraatdrom estimating equation (3). *, **, and ***ediote significance at 10%, 5%, and 1% respectiwiged’ Factor(s) in
parenthesis are those that are not significaritérGARCH (1,1) model i.e. equations (7) to (10).
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Table 3: Adjusted R? from the regression of equity market risk premium on constant and the exchangerate risk premium.

Country EMSERM era Pre-Euroera Euroera
The Netherlands 70% 61% 17%
France 8% 5% 35%
Germany 48% 8% 55%
Italy 9% 24% 4%
UK 35% 13% 18%
USA 12% 10% 12%

Notes. The EMS/ERM era is from January 1989 to brdxsr 1993, Pre-Euro period is from January 1994doember 1998, and the Euro era is from Januar9 id®®ecember

2004.
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