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ABSTRACT

Differences in real interest rates across developed economies are puzzlingly large and persistent. I
propose a simple explanation: Bonds issued in the currencies of larger economies are expensive because
they insure against shocks that affect a larger fraction of the world economy. I show that differences
in the size of economies indeed explain a large fraction of the cross-sectional variation in currency
returns. The data also support a number of additional implications of the model: The introduction of
a currency union lowers interest rates in participating countries and stocks in the non-traded sector
of larger economies pay lower expected returns.
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Table 1
Descriptive Statistics

(1) (2) (3) (4) (5)
Obs. Mean Std.Dev. Min Max

GDP Share 1538 0.036 (0.056) 0.000 0.301

M1 Share 1141 0.061 (0.101) 0.001 0.413

Annualized Forward Premium (3-month contracts) 1538 0.015 (0.039) -0.078 0.331

Annualized Yield on 5-Year Bond (gov. debt) 1397 0.071 (0.033) 0.002 0.198

Annualized Yield on 10-Year Bond (gov. debt) 1458 0.074 (0.031) 0.007 0.189

Qtrly Domestic Rtrn on Portfolio of ’Traded’ Industries 1329 0.028 (0.135) -0.674 0.509

Qtrly Domestic Rtrn on Portfolio of ’Non-Traded’ Industries 1383 0.033 (0.114) -0.631 0.476

Qtrly Growth in Nominal Exchange Rate to US-Dollar 1538 -0.005 (0.056) -0.190 0.291

Qtrly Inflation 1531 0.007 (0.009) -0.018 0.084

Bid Ask Spread on Currency 1488 0.001 (0.001) 0.000 0.009

Variance of Exchange Rate 1538 0.013 (0.005) 0.003 0.049

Domestic Variance of ’Traded’ Portfolio Returns 1500 0.017 (0.007) 0.009 0.052

Domestic Variance of ’Non-traded’ portfolio returns 1500 0.013 (0.008) 0.007 0.064

Note: The sample consists of quarterly data for 27 OECD countries 1983-2007. Countries enter the sample
upon joining the OECD or when data becomes available. After 1998 countries that joined the European
Monetary Union are dropped from the sample and replaced by a single observation for the Euro Zone. GDP
Share is countries’ share in total OECD output at each point in time, and M1 Share is countries’ share
in total OECD M1 money balances at each point in time. Both series are adjusted for fluctuations in the
sample. Annualized Forward Premium (3-month contracts) is the annualized difference between the three-
month forward and spot exchange rates against the US Dollar. Annualized Yield on 5-Year Bond is the
annualized yield to maturity on government debt at the 5 year horizon. Qtrly Domestic Rtrn on Portfolio of
’Traded’ (’Non-Traded’) Industries is the quarterly domestic currency return on a value-weighted portfolio
of industry return indices which are taken to produce mainly tradable (non-tradable) output, where the
’Basic Materials’; ’Consumer Goods’; and ’Industrials’ industries are classified as producing mainly tradable
output and the ’Health Care’; ’Consumer Services’; and ’Financials’ industries are classified as producing
mainly non-tradable output. Qtrly Growth in Nominal Exchange Rate to US Dollar is the quarterly growth
in the price of one US Dollar in terms of the national currency. Quarterly Inflation is the quarterly growth
of the national consumption price index. Bid-Ask Spread on Currency is the offer rate minus the bid rate
on the national currency in the London market. Variance of Exchange Rate is the variance of the bilateral
nominal exchange rate of the national currency against the US Dollar. Domestic Variance of ’Traded’ (’Non-
Traded’) Portfolio Returns is the variance of the Qtrly Domestic Rtrn on Portfolio of ’Traded’ (’Non-Traded’)
Industries variable. See data appendix for details.
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Table 2
GDP Shares and Excess Returns (Prediction 1)

(1) (2) (3) (4) (5) (6) (7)
Panel A Excess return on 3-month forwards

GDP Share -0.157** -0.155** -0.161** -0.187*** -0.132** -0.176** -0.120***
(0.075) (0.075) (0.074) (0.069) (0.066) (0.069) (0.031)

Variance of Exchange Rate 0.537 0.440 -0.511 -0.535 -0.634 -0.740
(0.740) (0.722) (0.750) (0.757) (0.741) (0.719)

Bid-Ask Spread on Currency 3.986 7.635* 5.958 8.026* 6.789
(7.246) (4.418) (4.423) (4.419) (4.460)

GDP per Capita -0.002***
(0.000)

Variance of Inflation 35.116
(27.183)

Constant -0.018 -0.024 -0.028 -0.028 -0.018 -0.026
(0.031) (0.029) (0.028) (0.024) (0.024) (0.024)

R2 0.001 0.000 -0.000 0.642 0.647 0.643
N 1489 1489 1489 1489 1485 1489 1489

Panel B Excess return on 3-month forwards (decade averages)

GDP Share -0.268** -0.268** -0.269** -0.163** -0.129* -0.162* -0.159***
(0.100) (0.100) (0.103) (0.078) (0.073) (0.082) (0.056)

R2 0.181 0.162 0.139 0.530 0.651 0.547
N 41 41 41 41 41 41 41

Panel C Forward premium against US dollar (decade averages)

GDP Share -0.140*** -0.142*** -0.126*** -0.151*** -0.120*** -0.149*** -0.134***
(0.054) (0.045) (0.048) (0.052) (0.040) (0.062) (0.048)

R2 0.105 0.196 0.267 0.294 0.525 0.504
N 41 41 41 41 41 41 41

Time fixed effects no no no yes yes yes yes

Note: OLS regressions with robust standard errors in parentheses. In columns 1-3 of Panel A standard errors
are clustered by time. All specifications in columns 4-7 contain time fixed effects, which are not reported and are
constrained to sum to zero,

∑
t δt = 0. Columns 1-6 contain a constant term, whereas the specification in column

7 does not. The dependent variable in Panels A and B is the (annualized) log difference of the 3-month forward
rate and the spot exchange rate against the US Dollar at the time of maturity of the forward contract. Dependent
variable in Panel C is the annualized forward premium against the US Dollar (i.e. the annualized log difference of
the 3-month forward rate and the spot exchange rate at the time at which the forward contract is issued). The
sample consists of quarterly data for 27 OECD countries 1983-2007. After 1998 countries that joined the European
Monetary Union are dropped from the sample and replaced by a single observation for the Euro Zone. Panels B
and C use period averages 1983-1990, 1991-1998, 1999-2007 of the same sample and include the same covariates as
in Panel A (not reported). GDP Share is countries’ share in total OECD output at each point in time, adjusted
for fluctuations in the sample. Variance of Exchange Rate is the variance of the bilateral nominal exchange rate of
the national currency with the US Dollar. Bid-Ask Spread on Currency is the offer rate minus the bid rate on the
national currency. GDP per Capita is GDP per capita in US Dollars. Variance of Inflation is the variance of the
national inflation rate as measured by the consumer price index. See data appendix for details. All independent
variables are differenced with the US sample average in Panel A and the US decade average in Panels B and C.
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Table 3
Currency Portfolios formed on GDP Share (Prediction 1)

Portfolio (1) (2) (3) (4) (5)
Panel A Average GDP Share

Mean .004 .009 .016 .038 .138

Panel B Excess return on 3-month forwards

Mean .058 .041 .013 .033 .02
Std. Dev. .198 .22 .197 .167 .21
Sharpe Ratio .295 .186 .068 .194 .094

Panel C Excess return (including bid-ask spread)

Mean .051 .034 .008 .028 .017
Std. Dev. .198 .22 .197 .168 .21
Sharpe Ratio .256 .154 .042 .166 .08

Panel D High-minus-Low (including bid-ask spread)

Mean .028 .011 -.015 .005
Std. Dev. .129 .108 .117 .139
Sharpe Ratio .215 .102 -.125 .035

Note: This table describes five portfolios of currency forward con-
tracts. At the beginning of each quarter all available currencies are
sorted into quintiles according to the GDP Share of the issuing coun-
try. Portfolio (1) contains forward contracts of the smallest countries,
portfolio (5) contains the forward contracts of the largest countries.
Panels B and C give the annualized mean excess return, the annual-
ized standard deviation of excess returns, and the annualized Sharpe
Ratio of each portfolio. Excess returns are calculated as the log differ-
ence of the 3-month forward rate and the spot exchange rate against
the US Dollar at the time of maturity of the forward contract. Panel
B gives log excess returns using mid quotes (without taking into ac-
count bid-ask spreads). Panel C takes into account bid-ask spreads
faced by a US investor. Panel C, gives the same statistics for a “High-
minus-Low” strategy in which a US investor shorts portfolio (5) and
goes long the indicated portfolio. Quarterly data, 1983-2007.
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Table 4
Alternative Specifications (Prediction 1)

(1) (2) (3) (4)
Excess return on 3-month forwards

GDP Share * Variance Exchange Rate -15.685*** -27.919
(6.043) (36.719)

GDP Share * Variance GDP -7.379**
(3.164)

GDP Share * Variance Inflation -11.713**
(5.353)

GDP Share 0.152
(0.408)

Variance of GDP 0.682*
(0.372)

Variance of Inflation 40.230
(27.149)

Variance of Exchange Rate -0.148 0.138 -0.522 -0.672
(0.750) (1.129) (0.745) (0.746)

R2 0.642 0.642 0.642 0.643
N 1489 1489 1489 1489

Time fixed effects yes yes yes yes
Constant term included yes yes yes yes

Note: This table explores a number of specifications which control for differences in
the variance of real and nominal shocks in a more structural manner. OLS regressions
with robust standard errors in parentheses. All specifications are analogous to the
standard specification in column 4 of Table 2: They contain controls for Variance of
Exchange Rate and Bid-Ask Spread on Currency. They also contain a complete set of
time fixed effects, which are constrained to sum to zero,

∑
t δt = 0 (see the caption of

Table 1 and the data appendix for details). All specifications contain a constant term.
Dependent variable is the (annualized) log difference of the 3-month forward rate and
the spot exchange rate against the US Dollar at the time of maturity of the forward
contract. The sample consists of quarterly data for 27 OECD countries 1983-2007.
After 1998 countries that joined the European Monetary Union are dropped from
the sample and replaced by a single observation for the Euro Zone. GDP Share is
countries’ share in total OECD output at each point in time, adjusted for fluctuations
in the sample. Variance of Exchange Rate is the variance of the bilateral nominal
exchange rate of the national currency with the US Dollar. Variance of GDP is
the variance of real GDP growth, deflated with the national consumer price index.
Variance of Inflation is the variance of the national inflation rate as measured by the
consumer price index. All independent variables are differenced with the US value.
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Table 5
Currency Unions and Use of Currency Abroad (Prediction 2)

(1) (2) (3) (4)5
Panel A Excess return on 3-month forwards

GDP Share -0.269* -0.276* -0.206 -0.136**
(0.138) (0.146) (0.153) (0.064)

Euro Zone Post ’98 -0.021*
(0.011)

(M1 Share - GDP Share) * Euro Zone Post ’98 -0.035*
(0.019)

(M1 Share - GDP Share) -0.075** -0.084**
(0.035) (0.034)

Constant -0.045 -0.057 -0.026
(0.047) (0.051) (0.054)

R2 0.718 0.736 0.737
N 1061 802 802 802

Panel B 3-month forward premia against US Dollar

GDP Share -0.300*** -0.275*** -0.235*** -0.135*
(0.053) (0.059) (0.039) (0.071)

Euro Zone Post ’98 -0.017**
(0.007)

(M1 Share - GDP Share) * Euro Zone Post ’98 -0.023
(0.015)

(M1 Share - GDP Share) -0.042* -0.054*
(0.024) (0.029)

Euro Zone

Constant -0.081*** -0.058 -0.040
(0.019) (0.034) (0.029)

R2 0.450 0.480 0.480
N 1061 802 802 802

Time fixed effects yes yes yes yes

Note: Weighted least squares regressions with robust standard errors in parentheses. All specifica-
tions contain but do not report controls for Variance of Exchange Rate and time fixed effects which
are constrained to sum to zero,

∑
t δt = 0. The specifications in columns 1-3 contain a constant

term, whereas the specification in column 4 does not. Dependent variable in Panel A is the annu-
alized log excess return to maturity to a US investor on 3-month currency forwards. Dependent
variable in Panel B is the annualized forward premium against the US Dollar (i.e. the annualized log
difference of the 3-month forward and spot exchange rate at the time at which the forward contract
is issued). The sample consists of quarterly data for OECD countries 1983-2007. M1 Share is the
national currency’s share in total OECD money balances, adjusted for fluctuations in the sample.
M1 Share - GDP Share is the difference between countries’ share in total OECD money balances
and their share in total OECD GDP. The countries that accede to the the EMU in 1999 are treated
as a single entity throughout the sample, where returns on Euro currency forwards are replaced
with returns on an equally weighted portfolio of currency forwards of participating countries prior
to 1999. Excess returns on Euro currency forward contracts are used when they become available in
1999. Throughout the sample, the GDP Share of the Euro Zone is the average size of participating
countries. M1 Share of the Euro Zone is the average M1 share of participating countries prior to
accession and the Euro Zone’s M1 Share post accession. Euro Zone Post 1998 is a fixed effect for
Euro Zone after 1998. In the estimation the Euro Zone has a weight that corresponds to the number
of constituent countries for which we have data pre and post 1999 (10). Greece is dropped from the
sample as it accedes after 1999. All independent variables are differenced with the US value.
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Table 6
Stocks in ‘Non-Traded’ Industries (Predictions 3 & 4)

(1) (2) (3) (4) (5)
Excess return on portfolio of ‘non-traded’ industries

GDP Share -0.585** -0.594** -0.598** -0.508** -0.136
(0.256) (0.255) (0.256) (0.258) (0.091)

Euro Zone Post ’98 -0.039*
(0.020)

(M1 Share - GDP Share) * Euro Zone Post ’98 -0.067*
(0.037)

(M1 Share - GDP Share) -0.125* -0.171***
(0.066) (0.066)

Domestic Variance of ’Non-Trad.’ Portfolio 2.266 2.371 2.384 2.501 2.659
(2.645) (2.649) (2.652) (2.665) (2.661)

Constant -0.181** -0.182** -0.183** -0.139
(0.087) (0.087) (0.087) (0.090)

R2 0.371 0.372 0.372 0.372
N 1537 1537 1537 1537 1537

Constant term included yes yes yes yes no
Time fixed effects yes yes yes yes yes

Note: OLS regressions with robust standard errors in parentheses. All specifications contain but do not
report controls for Variance of Exchange Rate and time fixed effects, which are constrained to sum to zero,∑

t δt = 0. The specifications in columns 1-4 contain a constant term, whereas the specification in column
5 does not. Dependent variable is the annualized log excess return to a US investor of investing in a value-
weighted portfolio of three industry stock return indices of other OECD countries versus the corresponding
US portfolio of indices. These industries can broadly be interpreted as providing non-traded goods and
services: Health Care; Consumer Services; and Financials (Indices for the telecommunications industry and
for utilities are also available for some countries but are not used due to their limited coverage). All indices
are sourced from Thompson Financial Datastream. The sample consists of quarterly data for the 24 OECD
countries that are covered by the Datastream indices, 1980-2007. Euro Zone countries remain in the sample
after 1998. They are assigned their national GDP Share and the M1 Share of the Euro. M1 Share is the
national currency’s share in total OECD money balances at each point in time, adjusted for fluctuations in
the sample. M1 Share - GDP Share is the difference between countries’ share in total OECD money balances
and their share in total OECD GDP. Domestic Variance of Non-Trad. Portfolio is the local-currency variance
of returns of the portfolio of indices. Euro Zone Post 1998 is a fixed effect for Euro Zone countries after
1998. All independent variables are differenced with the US value.
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Table 7
Domestic Return Differential between Traded and Non-Traded Sectors (Prediction 4)

(1) (2) (3) (4) (5)
Panel A Domestic return differential, ‘non-traded’ - ‘traded’

Euro Zone Post ’98 -0.016*** -0.018***
(0.005) (0.005)

(M1 Share - GDP Share) * Euro Zone Post ’98 -0.059***
(0.015)

(M1 Share - GDP Share) -0.061*** -0.055***
(0.016) (0.015)

GDP Share -0.072 -0.078 -0.029 -0.019
(0.050) (0.050) (0.050) (0.019)

Domestic Variance of ’Trad.’ Portfolio -0.232 -0.247 -0.234 -0.181
(0.605) (0.604) (0.605) (0.573)

Domestic Variance of ’Non-Trad.’ Portfolio 0.558 0.592 0.642 0.580
(0.908) (0.909) (0.912) (0.895)

R2 0.007 0.006 0.007 0.007 0.006
N 1421 1421 1421 1421 1532

USA included no no no no yes

Note: OLS regressions with robust standard errors in parentheses. Dependent variable is the quarterly log
return differential measured in local currency between a portfolio of industry stock return indices in the non-
traded sector and a portfolio of industry stock return indices in the traded sector. The former is constructed
from return indices for Health Care; Consumer Services; and Financials and the latter from return indices
for Basic Materials; Consumer Goods; and Industrials. Both portfolios are value-weighted and all indices
are sourced from Thompson Financial Datastream. The sample consists of quarterly data for the 24 OECD
countries that are covered by the Datastream indices, 1980-2007. Euro Zone countries remain in the sample
after 1998. They are assigned their national GDP Share and the M1 Share of the Euro. M1 Share is the
national currency’s share in total OECD money balances at each point in time, adjusted for fluctuations in
the sample. M1 Share - GDP Share is the difference between countries’ share in total OECD money balances
and their share in total OECD GDP. Euro Zone Post ’98 is a fixed effect for Euro Zone countries after 1998.
Domestic Variance of Trad. (Non-Trad.) Portfolio is the local-currency variance of log returns of the portfolio
of indices in the traded (non-traded) sector.
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Table 8
Country Size and Covariance with US Stockholder Consumption Growth

(1) (2) (3) (4) (5) (6) (7) (8)
S = 1 2 4 8 12 16 20 24

Panel A: Cov with US stockholder Consumption

GDP Share -0.001 -0.002** -0.002 -0.002 -0.003* -0.004** -0.006** -0.007**
(0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.003)

N 42 42 42 42 42 42 42 29

Panel B: Expected excess return on 3 month forwards (WLS)

Covariance US Cons 6.133 9.685** 4.718** 7.924** 9.115** 8.137** 7.333** 8.407**
(3.771) (2.621) (1.626) (2.063) (1.348) (1.742) (1.346) (2.053)

Constant 0.010** 0.009** 0.009** 0.011** 0.011** 0.009** 0.009** 0.009**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

R2 0.065 0.238 0.162 0.265 0.479 0.427 0.521 0.530
N 42 42 42 42 42 42 42 29

Panel C: IV Expected excess return on 3 month forwards (IV)

Covariance US Cons 64.850 31.222** 28.315 39.542 22.015** 16.219** 12.260** 11.804**
(58.633) (12.480) (20.280) (28.046) (7.569) (5.289) (2.720) (3.017)

Constant 0.010** 0.008** 0.006** 0.017** 0.013** 0.008** 0.009** 0.009**
(0.003) (0.002) (0.003) (0.007) (0.002) (0.001) (0.001) (0.001)

N 42 42 42 42 42 42 42 29

Note: Dependent variable in Panel A is the covariance of annualized log excess returns to maturity to a US
investor on 3-month currency forwards of 21 OECD countries with quarterly US stockholder consumption
growth in the same quarter (S = 1) and at a horizon of S = 2, 4, 8, 12, 16, 20 and 24 quarters (Covariance
US Cons). A separate set of covariances is calculated for each of the sub-periods 1984-1990, 1991-1998, and
2000-2004 to allow entry and exit of currencies. All specifications in Panel A include but do not report a
constant term. Panels B and C show specifications in which the average annualized log excess return to a US
investor on 3-month currency forwards over each of the sub-periods 1984-1990, 1991-1998, and 2000-2004 is
regressed on Covariance US Cons and a constant term, where in Panel C Covariance US Cons is instrumented
with GDP Share. GDP Share is countries’ average share in total OECD output in each sub-period, adjusted
for fluctuations in the sample. In all panels observations are weighted with the number of quarters used to
estimate the Covariance US Cons of the appropriate horizon. Standard errors are clustered by country.
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Appendix Table 2
Yield Curve (Prediction 1)

(1) (2) (3) (4) (5)
Forwards Gov. Bonds

Maturity 3mo 6mo 1y 3y 5y
Panel A Excess returns

GDP Share -0.183*** -0.176** -0.171** -0.182*** -0.167**
(0.068) (0.076) (0.077) (0.056) (0.061)

Constant -0.026 -0.020 -0.014 -0.024 -0.035
(0.023) (0.028) (0.028) (0.027) (0.023)

R2 0.644 0.656 0.654 0.710 0.732
N 1446 1446 1446 992 1045

Panel B Excess returns

GDP Share -0.118*** -0.125*** -0.137*** -0.182*** -0.167***
(0.031) (0.030) (0.030) (0.057) (0.062)

R2

N 1446 1446 1446 992 1045

Time fixed effects yes yes yes yes yes
S.E. clustered by country no yes yes yes yes

Note: OLS regressions with robust standard errors in parentheses. In columns 2-
5 standard errors are clustered by country. All specifications are analogous to the
standard specification in column 4 of Table 2: They contain but do not report controls
for Variance of Exchange Rate and Bid-Ask Spread on Currency (see the caption of
table 1 and the data appendix for details). All specifications contain time fixed effects,
which are constrained to sum to zero,

∑
t δt = 0. The specifications in Panel A contain

a constant term, whereas the specifications in Panel B do not. Dependent variable
in both panels is the annualized log excess return to maturity to a US investor on
currency forwards and bonds of different maturities. Columns 1-3 use forward rates,
while columns 4 and 5 use government bonds. After 1998 countries that joined the
European Monetary Union are dropped from the sample and replaced by a single
observation for the Euro Zone. GDP Share, is countries’ share in total OECD output
at each point in time, adjusted for fluctuations in the sample. All independent variables
are differenced with the US value.

26



A
p
p
e
n
d
ix

T
a
b
le

3
S
u
b
se
ts

o
f
C
o
u
n
tr
ie
s
(P

re
d
ic
ti
o
n

1
)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

P
an

el
A

E
xc
es
s
re
tu
rn

o
n
3
-m

o
n
th

fo
rw

a
rd
s

G
D
P

S
h
a
re

-0
.1
8
7
*
*
*

-0
.2
7
2
*
*

-0
.1
1
9
*
*

-0
.1
7
5

-0
.3
2
7
*
*

-0
.1
9
9
*
*
*

(0
.0
6
9
)

(0
.1
1
3
)

(0
.0
5
2
)

(0
.1
2
2
)

(0
.1
3
4
)

(0
.0
7
0
)

C
o
n
st
a
n
t

-0
.0
2
6

-0
.0
5
6

-0
.0
0
2

-0
.0
2
1

-0
.0
7
3

-0
.0
1
6

(0
.0
2
4
)

(0
.0
3
9
)

(0
.0
1
8
)

(0
.0
4
1
)

(0
.0
4
7
)

(0
.0
2
3
)

R
2

0
.6
4
2

0
.6
3
8

0
.6
6
6

0
.6
6
1

0
.5
1
2

0
.7
1
4

N
14
89

14
53

13
93

13
57

9
7
8

1
2
3
8

P
an

el
B

E
xc
es
s
re
tu
rn

o
n
3
-m

o
n
th

fo
rw

a
rd
s

G
D
P

S
h
a
re

-0
.1
2
1
*
*
*

-0
.1
2
2
*
*
*

-0
.1
1
5
*
*
*

-0
.1
1
6
*
*
*

-0
.1
0
9
*
*
*

-0
.1
6
4
*
*
*

(0
.0
3
1
)

(0
.0
3
2
)

(0
.0
3
2
)

(0
.0
3
2
)

(0
.0
3
2
)

(0
.0
3
5
)

R
2

N
14
89

14
53

13
93

13
57

9
7
8

1
2
3
8

T
im

e
fi
x
ed

eff
ec
ts

y
es

ye
s

y
es

ye
s

ye
s

ye
s

S
a
m
p
le

E
x
cl
u
d
es

E
u
ro

Z
o
n
e

J
a
p
a
n

E
u
ro

Z
o
n
e,

J
a
p
a
n

E
u
ro

Z
o
n
e,

E
M
U

co
u
n
tr
ie
s

p
re

1
9
9
8

R
es
o
u
rc
e

d
ep

en
d
en
t

co
u
n
tr
ie
s

N
o
te
:
O
L
S
re
g
re
ss
io
n
s
w
it
h
ro
b
u
st

st
a
n
d
a
rd

er
ro
rs

in
p
a
re
n
th
es
es
.
A
ll
sp
ec
ifi
ca
ti
o
n
s
a
re

a
n
a
lo
g
o
u
s
to

th
e

st
a
n
d
a
rd

sp
ec
ifi
ca
ti
o
n

in
co
lu
m
n

4
o
f
T
a
b
le

2
:
T
h
ey

co
n
ta
in

b
u
t
d
o
n
o
t
re
p
o
rt

co
n
tr
o
ls

fo
r
V
a
ri
a
n
ce

o
f

E
x
ch
a
n
g
e
R
a
te

a
n
d
B
id
-A

sk
S
p
re
a
d
on

C
u
rr
en
cy

(s
ee

th
e
ca
p
ti
o
n
o
f
ta
b
le

1
a
n
d
th
e
d
a
ta

a
p
p
en
d
ix

fo
r

d
et
a
il
s)
.
A
ll
sp
ec
ifi
ca
ti
o
n
s
co
n
ta
in

ti
m
e
fi
x
ed

eff
ec
ts
,
w
h
ic
h
ar
e
co
n
st
ra
in
ed

to
su
m

to
ze
ro
,
∑

t
δ t

=
0.

T
h
e

sp
ec
ifi
ca
ti
o
n
s
in

P
an

el
A

co
n
ta
in

a
co
n
st
a
n
t
te
rm

,
w
h
er
ea
s
th
e
sp
ec
ifi
ca
ti
o
n
s
in

P
an

el
B

d
o
n
o
t.

D
ep

en
d
en
t

va
ri
a
b
le

in
b
ot
h
p
a
n
el
s
is
th
e
an

n
u
a
li
ze
d
lo
g
ex
ce
ss

re
tu
rn

to
m
a
tu
ri
ty

to
a
U
S
in
ve
st
o
r
o
n
3
-m

o
n
th

cu
rr
en
cy

fo
rw

a
rd
s.

T
h
e
sa
m
p
le

co
n
si
st
s
o
f
q
u
a
rt
er
ly

d
a
ta

fo
r
2
7
O
E
C
D

co
u
n
tr
ie
s
1
9
8
3
-2
0
0
7
.

C
o
u
n
tr
ie
s
en
te
r
th
e

sa
m
p
le

u
p
o
n

jo
in
in
g
th
e
O
E
C
D

o
r
w
h
en

d
a
ta

b
ec
o
m
es

av
a
il
a
b
le
.

A
ft
er

1
9
9
8
,
co
u
n
tr
ie
s
th
a
t
jo
in
ed

th
e

E
u
ro
p
ea
n
M
o
n
et
a
ry

U
n
io
n
a
re

d
ro
p
p
ed

fr
o
m

th
e
sa
m
p
le

a
n
d
re
p
la
ce
d
b
y
a
si
n
g
le

o
b
se
rv
a
ti
o
n
fo
r
th
e
E
u
ro

Z
o
n
e.

C
o
lu
m
n
1
u
se
s
th
e
en
ti
re

sa
m
p
le
.

C
o
lu
m
n
s
2
a
n
d
3
d
ro
p
th
e
E
u
ro

Z
o
n
e
an

d
J
a
p
a
n
re
sp
ec
ti
ve
ly
.

C
o
lu
m
n
4
d
ro
p
s
th
e
E
u
ro

Z
o
n
e
an

d
J
a
p
a
n
si
m
u
lt
a
n
eo
u
sl
y.

C
o
lu
m
n
5
d
ro
p
s
a
ll
E
u
ro

Z
o
n
e
co
u
n
tr
ie
s
p
re

a
n
d
p
o
st

th
e
es
ta
b
li
sh
m
en
t
of

th
e
cu
rr
en
cy

u
n
io
n
.
C
o
lu
m
n
6
d
ro
p
s
h
ig
h
ly

re
so
u
rc
e
d
ep

en
d
en
t
ec
o
n
o
m
ie
s:

A
u
st
ra
li
a
;
C
a
n
a
d
a
;
a
n
d
N
o
rw

ay
.
G
D
P
S
h
a
re

is
co
u
n
tr
ie
s’
sh
a
re

in
to
ta
l
O
E
C
D

o
u
tp
u
t
a
t
ea
ch

p
o
in
t
in

ti
m
e,

a
d
ju
st
ed

fo
r
fl
u
ct
u
a
ti
o
n
s
in

th
e
sa
m
p
le
.
A
ll
in
d
ep

en
d
en
t
va
ri
a
b
le
s
ar
e
d
iff
er
en
ce
d
w
it
h
th
e
U
S
va
lu
e.

27



Appendix Table 4
Alternative Standard Errors

(1) (2) (3) (4) (5)
Standard Errors White Roger Roger Thompson Newey-West

(by Time) (by Country) (by Time &
Country)

Panel A Excess return on 3-month forwards (Table 2)

GDP Share -0.187*** -0.187** -0.187** -0.187** -0.187**
(0.069) (0.072) (0.076) (0.079) (0.075)

Panel B Excess return on 3-month forwards (Table 5)

GDP Share -0.269* -0.269* -0.269*** -0.683***
(0.138) (0.148) (0.050) (0.240)

Euro Zone Post ’98 -0.021* -0.021 -0.021** -0.026
(0.011) (0.014) (0.009) (0.041)

Panel C Excess return on portfolio of ‘non-traded’ industries (Table 6)

GDP Share -0.649*** -0.649** -0.649*** -0.649*** -0.649**
(0.249) (0.249) (0.120) (0.120) (0.254)

Euro Zone Post ’98 -0.038* -0.038 -0.038 -0.038 -0.038*
(0.021) (0.030) (0.024) (0.033) (0.021)

Panel D Domestic return differential, ‘non-traded’ - ‘traded’ (Table 7)

Euro Zone Post ’98 -0.018*** -0.018*** -0.018*** -0.018*** -0.018***
(0.005) (0.006) (0.003) (0.005) (0.005)

Note: This table presents alternative standard errors for the standard specifications of Tables
2, 5, 6, and 7. Column 1 reports White (heteroskedasticity robust) standard errors. Columns
2 and 3 report Roger standard errors clustered by time and country respectively. Column 4
reports Thompson (2006) standard errors which are clustered by both time and country. Column
5 reports Newey-West standard errors allowing for 3 lags of autocorrelation. Panel A replicates
the specification in Table 2 Column 4; Panel B replicates the one in Table 5 Column 1; Panel
C replicates the one in Table 6 Column 2; and Panel D replicates the one in Table 7 Column
2. In each case only the coefficients of interest are reported. Column 4 in Panel C is left blank
as Thompson standard errors as implemented in STATA are incompatible with a weighted least
squares regression.
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Appendix Table 5
Stocks in ‘Traded’ Industries

(1) (2) (3) (4) (5)
Panel A Excess return on portfolio of ‘traded’ industries

GDP Share -0.257 -0.276 -0.279 -0.204 0.045
(0.242) (0.243) (0.243) (0.245) (0.092)

Euro Zone Post ’98 -0.031
(0.025)

(M1 Share - GDP Share) * Euro Zone Post ’98 -0.054
(0.045)

(M1 Share - GDP Share) -0.113 -0.134*
(0.081) (0.080)

Domestic Variance of ’Trad.’ Portfolio 0.624 0.546 0.544 0.548 1.064
(1.897) (1.887) (1.888) (1.889) (1.793)

Constant -0.122 -0.126 -0.127 -0.088
(0.085) (0.085) (0.085) (0.088)

R2 0.332 0.333 0.333 0.333
N 1535 1535 1535 1535 1535

Constant term included yes yes yes yes no
Time fixed effects yes yes yes yes yes

Note: OLS regressions with robust standard errors in parentheses. All specifications contain but do not
report controls for Variance of Exchange Rate and time fixed effects, which are constrained to sum to zero,∑

t δt = 0. The specifications in columns 1-4 contain a constant term, whereas the specification in column
5 does not. Dependent variable is the annualized log excess return to a US investor of investing in a value-
weighted portfolio of three industry stock return indices of other OECD countries versus the corresponding
US portfolio of indices. These industries can broadly be interpreted as producing tradable output: Basic
Materials; Consumer Goods; and Industrials (An index for the high technology sector is also available
for some countries but is not used due to its limited coverage). All indices are sourced from Thompson
Financial Datastream. The sample consists of quarterly data for the 24 OECD countries that are covered
by the Datastream indices, 1980-2007. Euro Zone countries remain in the sample after 1998. They are
assigned their national GDP Share and the M1 Share of the Euro. M1 Share is the national currency’s
share in total OECD money balances at each point in time, adjusted for fluctuations in the sample. M1
Share - GDP Share is the difference between countries’ share in total OECD money balances and their
share in total OECD GDP. Domestic Variance of Non-Trad. Portfolio is the local-currency variance of
returns of the portfolio of indices. Euro Zone Post 1998 is a fixed effect for Euro Zone countries after 1998.
All independent variables are differenced with the US value.
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Appendix Table 6
Numerical Integration

(1) (2) (3)
Spreads Between Home and Foreign Assets
Utilitarian Weights Endogenous Weights

log-approximation exact solution exact solution
Panel A: εα = 0

Risk-free bond -0.0115 -0.0120 -0.0119
Nominal bond -0.0298 -0.0306 -0.0306
Stock in non-traded sector -0.0142 -0.0147 -0.0147
Stock in traded sector 0.0000 0.0000 0.0000

Panel B: εα = 2

approx exact endogenous weight Risk-free bond 0.0088 0.0092 0.0093
Nominal bond 0.0271 0.0279 0.0279
Stock in non-traded sector 0.0091 0.0096 0.0097
Stock in traded sector 0.0000 0.0000 0.0000

Panel C: εα = 5

Risk-free bond 0.0048 0.0051 0.0051
Nominal bond 0.0231 0.0239 0.0239
Stock in non-traded sector 0.0027 0.0030 0.0030
Stock in traded sector 0.0000 0.0000 0.0000

Note: This table compares the spreads computed using the log-approximated analytical solutions in the text
with an exact numerical solution, and with the (exact) spreads corresponding to an allocation in which Pareto-
Negishi weights are endogenous to the value of endowments received by households. In this numerical example,
the world economy consists of two countries, where the home country is 10 percentage points larger than the
foreign country. The values given in the table are log expected returns on home assets minus log expected returns
on foreign assets. Panel A: The parameters used for this numerical example are: γ = 14.19, τ = 0.3, εα = 1,
σ = 0.05, and e−δ = 0.95. φ and σ̃ are chosen to match the average standard deviation of the nominal and real
exchange rates to the US Dollar in the data, and μ is chosen such that the net present value of consumption is
equalized between active and inactive households within each country. Panels B and C use the same numerical
example but set εα = 2 and εα = 5, respectively.
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