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Abstract

In this article, we explore the demand for the euro for risk management purposes, and the 

evidence of stock market integration in the euro area. We defi ne a reserve currency as one 

that investors demand either because it helps them hedge real interest risk and infl ation risk, 

or because it helps them reduce the volatility of their portfolio of stocks and bonds because 

its return is negatively correlated with the returns on those assets. This article re-examines 

the role of the euro as a reserve currency in the sense of Campbell, Viceira and White (2003), 

updating their evidence, and reviews the evidence of Campbell, Serfaty-de Medeiros and 

Viceira (2010) in detail. Consistent with the intuition that an integrated capital market is one 

in which there is a common discount factor pricing securities, we also investigate whether 

stocks in the euro area have moved from a regime in which national stock markets were 

priced with discount rates that were predominantly country specifi c, to a regime in which 

national stock markets are predominantly priced by a euro area-wide common discount 

rate. We adopt the beta decomposition approach of Campbell and Vuolteenaho (2004) 

and Campbell, Polk and Vuolteenaho (2010) to test for capital market integration, and fi nd 

robust evidence of increased capital market integration in the euro zone, and consequently 

improved risk sharing among euro zone economies.

Keywords: Euro, Reserve Currency, Currency hedging, Market Integration, Beta 

decomposition.

JEL classifi cation: G12; G15; F31; F15; E42.
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Currency Min ST
1 5 2000 Variance

Domestic: US Dollar 50.0 41.2 35.1 98.8
Euro 50.0 58.8 64.9 1.2

Domestic: Euro Euro 50.0 88.5 111.3 100.6
Dollar 50.0 11.5 11.3 0.6

Domestic: UK Pound 50.0 30.0 23.4 97.3
Euro 50.0 70.0 76.6 2.7

Domestic: Euro Euro 50.0 95.8 110.9 100.2
Pound 50.0 4.2 10.9 0.2

Domestic: Japan Yen 50.0 49.9 47.5 98.2
Euro 50.0 50.1 52.5 1.8

Domestic: Euro Euro 50.0 88.3 111.2 101.3
Yen 50.0 11.7 11.2 1.3

This table reports optimal portfolio allocations to short term bonds in each currency pair for
Epstein Zin investors. The allocations are based on VAR estimates for the period 1973.Q1
2005.Q4. The VAR includes the real interest rate for each currency included in the pair, and
the real exchange rate between the two currencies. The allocations impose equality of the
expected log return on the currencies in the pair.

Optimal Currency Allocation
Table 1

Relative Risk Aversion
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Euroland Australia Canada Japan Switzerland U.K. U.S.

Full period 0.32* -0.11 -0.61*** -0.17* 0.27* -0.10 0.40**
(0.17) (0.09) (0.16) (0.09) (0.15) (0.11) (0.18)

Subperiod I 0.14 -0.05 -0.63** -0.20 0.22 -0.09 0.62*
(0.21) (0.12) (0.26) (0.14) (0.18) (0.15) (0.35)

Subperiod II 0.44 -0.17 -0.65*** -0.08 0.37 -0.12 0.22
(0.28) (0.14) (0.21) (0.10) (0.23) (0.14) (0.19)

Full period 0.56*** -0.27*** -0.14* -0.09 -0.06
(0.11) (0.10) (0.08) (0.11) (0.14)

Subperiod I 0.35** -0.15 -0.15 -0.10 0.05
(0.17) (0.11) (0.11) (0.15) (0.20)

Subperiod II 0.79*** -0.47*** -0.06 -0.11 -0.15
(0.13) (0.12) (0.11) (0.13) (0.17)

Panel B : 5 country optimization

Table 2
 Optimal Currency Exposure for an Equally Weighted Global Equity Portfolio: 

Multiple Currency Case

Source: Campbell, Serfaty-de Medeiros, and Viceira (2010). This table considers an investor holding a 
portfolio composed of stocks from all countries, with equal weights, who chooses a vector of positions
in all available foreign currencies to minimize the variance of his portfolio. In this case, the optimal
currency positions do not depend on the investor's base country. Panel A considers a case where all
seven currencies are available, whereas Panel B excludes the Canadian dollar and the Swiss franc.
Within each panel, rows indicate the time period over which the optimization is computed, columns
the currencies used to manage risk. The full period runs from 1975 to 2005, the first subperiod covers
the years 1975 through 1989, and the second subperiod covers the rest of the sample. Reported
currency positions are the amount of dollars invested in foreign currency per dollar in the portfolio. We
run monthly regressions on overlapping three-month returns. Standard errors are corrected for
autocorrelation due to overlapping intervals using the Newey-West procedure.

Time Period
Currency

Panel A : 7 country optimization
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Full Sample Pre € Post € Difference

Euro Zone

Austria 0.861 0.772 1.036 **
Belgium 0.956 0.827 1.200 ***
Finland 1.089 0.869 1.189
France 1.074 1.072 1.085
Germany 0.993 1.005 1.017 ***
Greece 0.730 0.542 0.945
Ireland 0.765 0.870 0.621
Italy 0.901 0.863 0.982
Luxembourg N/A N/A N/A
Netherlands 0.843 0.860 0.826 ***
Portugal 0.721 0.629 0.711
Spain 0.916 0.859 1.018

Mean Euro Zone 0.895 0.833 0.967

Japan 0.387 0.472 0.582
Norway 0.949 1.005 0.873
Sweden 1.028 0.833 1.405 ***
Switzerland 0.836 0.913 0.688 ***
United Kingdom 0.993 1.090 0.835 ***
United States 0.578 0.508 0.720 ***

Mean No euro 0.795 0.804 0.851

CAPM Beta with Respect to EMU Basket
(1975.07 2008.11)

Table 3

The Difference column provides significance levels of the test of the null
hypothesis that the pre euro and post euro betas are equal. A single asterisk
indicates rejection of the null of equality at the 10% significance level; two
asterisks indicate rejection at the 5% significance level; and three asterisks
indicate rejection at the 1% significance level.
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Full Sample Pre € Post € Difference
Euro Zone
Austria 0.523 0.386 0.786 ***
Belgium 0.587 0.357 1.022 ***
Finland 0.772 0.510 0.924
France 0.798 0.705 0.985 ***
Germany 0.596 0.516 0.811 ***
Greece 0.866 0.594 1.021
Ireland 0.535 0.607 0.437
Italy 0.717 0.675 0.808 **
Luxembourg N/A N/A N/A
Netherlands 0.543 0.492 0.656 ***
Portugal 0.700 0.576 0.728 *
Spain 0.630 0.507 0.862

Mean Euro Zone 0.661 0.539 0.822

Japan 0.451 0.405 0.546 **
Norway 0.818 0.959 0.570 ***
Sweden 0.743 0.528 1.160 ***
Switzerland 0.520 0.493 0.569 ***
United Kingdom 0.757 0.799 0.699 **
United States 0.593 0.530 0.724 *

Mean No euro 0.647 0.619 0.711

The Difference column provides significance levels of the test of the null
hypothesis that the pre euro and post euro betas are equal. A single asterisk
indicates rejection of the null of equality at the 10% significance level; two
asterisks indicate rejection at the 5% significance level; and three asterisks
indicate rejection at the 1% significance level.

Table 4
Beta Of Returns On National Stock Markets
With Respect to EMU Discount Rate News

(1975.07 2008.11)
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Full Sample Pre € Post € Difference
Euro Zone
Austria 0.356 0.197 0.853 ***
Belgium 1.471 1.257 2.156 ***
Finland 0.913 0.734 1.119 **
France 1.002 0.932 1.243 **
Germany 0.846 0.767 1.299 ***
Greece 0.248 0.126 0.618
Ireland 0.334 0.010 0.739 ***
Italy 0.747 0.541 1.392 ***
Luxembourg N/A N/A N/A
Netherlands 1.177 1.142 1.342
Portugal 0.274 0.065 0.442
Spain 0.827 0.748 1.060

Mean Euro Zone 0.745 0.570 1.115

Japan 0.152 0.166 0.103
Norway 0.724 0.665 0.986 *
Sweden 0.756 0.609 1.237 ***
Switzerland 0.389 0.416 0.308
United Kingdom 1.172 1.255 0.939 ***
United States 0.525 0.558 0.438

Mean No euro 0.620 0.612 0.669

Beta Of Discount Rate News On National Markets
With Respect to EMU Wide Discount Rate News

(Proxied by D/P Ratio, 1975.07 2008.11)

The Difference column provides significance levels of the test of the null
hypothesis that the pre euro and post euro betas are equal. A single asterisk
indicates rejection of the null of equality at the 10% significance level; two
asterisks indicate rejection at the 5% significance level; and three asterisks
indicate rejection at the 1% significance level.

Table 5
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Figure 1. Real Interest Rate Risk
Across Investment Horizons (1973.Q1 2005.Q4)
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Each panel in this figure reports annualized standard deviation of returns on
domestic and euro denominated short term bonds at different horizons.
Estimates implied by VAR (1) of domestic ex post real interest rate, euro ex
post real interest rate, and real exchange rate with respect to the euro for the
period 1973.Q1 2005.Q4.
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Figure 2. Real Interest Rate Risk
Across Investment Horizons (1999.Q1 2005.Q4)
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Each panel in this figure reports annualized standard deviation of returns on
domestic and euro denominated short term bonds at different horizons.
Estimates implied by VAR (1) of domestic ex post real interest rate, euro ex
post real interest rate, and real exchange rate with respect to the euro for the
period 1999.Q1 2005.Q4.
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Figure 3. Real Interest Rate Risk 
Across Investment Horizons
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Each panel in this figure reports annualized standard deviation of returns on 
euro-denominated short-term bonds at different horizons. Estimates implied 
by VAR (1) of domestic ex-post real interest rate, euro ex-post real interest 
rate, and real exchange rate with respect to the euro for three different 
periods.

0 20 40 60 80 100
0

0.05

0.1

0.15

0.2

holding period, k, in quarters

an
n 

st
d 

de
v 

of
 k

-p
er

io
d 

re
tu

rn

Domestic:US   Foreign:Euro

1973-2005
1973-1998
1999-2005

0 20 40 60 80 100
0

0.05

0.1

0.15

0.2

holding period, k, in quarters

an
n 

st
d 

de
v 

of
 k

-p
er

io
d 

re
tu

rn

Domestic:UK   Foreign:Euro

1973-2005
1973-1998
1999-2005

0 20 40 60 80 100
0

0.05

0.1

0.15

0.2

holding period, k, in quarters

an
n 

st
d 

de
v 

of
 k

-p
er

io
d 

re
tu

rn

Domestic:Japan   Foreign:Euro

1973-2005
1973-1998
1999-2005



BANCO DE ESPAÑA 41 DOCUMENTO DE TRABAJO N.º 1014

Figure 4. Excess Returns on the Euro       

and the Hedged World Stock Market Portfolio    
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Source: Campbell, Serfaty-de-Medeiros, and Viceira (2010).
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