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Abstract

Currency excess returns are highly predictable, more than stock returns, and about as

much as bond returns. We show that in a general, no-arbitrage setup, expected currency ex-

cess returns have two components: a dollar risk premium and a carry trade risk premium. The

average forward discount across all countries is a good measure of the market price demanded

by US investors for bearing US-specific risk, and thus a good predictor of currency excess re-

turns. Predicted excess returns are strongly counter-cyclical because they inherit the cyclical

properties of US-specific risk prices. Macroeconomic and financial variables, like the rate of

industrial production growth, thus helps to predict the dollar risk premium. We investigate

one-month to one-year ahead predictability and obtain R2s up to 38 percent on portfolios of

currency excess returns using the average forward discount and industrial production growth

as predictors. US-specific variables that predict the dollar risk premium have no forecasting

power on the carry trade risk premium. These findings point towards a risk-based view of

exchange rates.
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Currency excess returns are highly predictable, more than stock returns, and about as much

as bond returns. We show that in a general, no-arbitrage setup, expected currency excess returns

have two components: a dollar risk premium and a carry trade risk premium. The dollar risk

premium compensates US investors for bearing US-specific risk. The carry trade risk premium

compensates investors for bearing world risk. In this framework, exchange rates are predictable

because risk premia are. This decomposition of currency excess returns leads us to three novel

empirical results. First, we show that the average interest rate difference (or forward discount)

across all countries is a good measure of the market price demanded by US investors for bearing US-

specific risk, and thus a good predictor of currency excess returns. As the average forward discount

increases, the risk price increases as well, and so do the expected excess returns on foreign currency

investments. Second, predicted excess returns are strongly counter-cyclical because they inherit the

cyclical properties of US-specific risk prices. Macroeconomic and financial variables, like the rate

of industrial production growth, thus helps to predict the dollar risk premium. We investigate one-

month to one-year ahead predictability and obtain R2s up to 38 percent on portfolios of currency

excess returns using the average forward discount and industrial production growth as predictors.

Third, US-specific variables that predict the dollar risk premium have no forecasting power on the

carry trade risk premium. These findings point towards a risk-based view of exchange rates: as

their equity and bond counterparts, expected currency excess returns are predictable. They are

high in bad times and low in good times.

The standard view in international economics is that individual exchange rates follow a random

walk. This view emerged from the failure to outperform the random walk in forecasting changes

in exchange rates for individual currency pairs. This standard view implies that currency returns

are predictable, because investors expect to earn the interest rate difference, and it is quite specific

about the nature of predictability: expected excess returns should move one-for-one with the

interest rate difference for that specific currency pair. In the standard view, this interest rate

difference is the only variable with forecasting power for currency excess returns. We examine the

returns on baskets of currencies and we reach a different conclusion.

Consider a US investor who invests in a large basket of foreign currencies. Investing in this

basket exposes her to two different types of innovations that are priced: US-specific innovations to

the US stand-in agent’s marginal utility growth and common innovations to the marginal utility

growth of all investors around the world. This decomposition is fairly general. Foreign currency in-

vestments always entail exposure to US-specific shocks. For example, high interest rates currencies

tend to depreciate in case of an adverse shock to the marginal utility growth rate of US investors.

Foreign currency investments also entail positive exposure to common innovations. In Lustig,

Roussanov and Verdelhan (2008), we show that high interest rate currencies are less exposed to

common innovations than low interest rate currencies.
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We propose a simple, multi-country model of exchange rates that encompasses both country-

specific and common innovations. We start off the law of motion of each SDF. We know from

Backus, Foresi and Telmer (2001) that log-normal SDFs must be heteroscedastic in order to repli-

cate deviations from uncovered interest rate parity. The standard deviation of the lognormal log

SDF corresponds to market prices of risk. The necessary heteroscedasticity of these SDFs implies

time-variation in the market price of risk. As is usual in the macro-finance literature, we assume

that market prices of risk are counter-cyclical. This would be the case in the habit model of Camp-

bell and Cochrane (1999), the long run risk model of Bansal and Yaron (2004) or the time-varying

disaster risk model of Gabaix (2009).1 As a result, our model decomposes expected currency excess

returns into a dollar risk premium and a carry trade risk premium. This decomposition guides and

illustrates our empirical results.

Our general framework has three sets of predictions. First, there should be no role for portfolio-

specific variables in forecasting currency excess returns. There is no reason to include foreign real or

nominal variables in predictability regressions on our portfolios. But the average forward discount

should be a good predictor of currency excess returns because it measures the prices of dollar and

carry risk. Second, the dollar risk premium should be counter-cyclical. The US-specific component

of the risk price, and hence the dollar risk premium, should be counter-cyclical with respect to the

US-specific component of the business cycle. As the price of this risk increases during US recessions,

the expected excess return on foreign currency increases. This increase in the risk premium occurs

directly through an increase in the average interest rate difference with foreign currencies, and

indirectly, through an expected depreciation of the dollar. This explains why US-specific business

cycle variables forecast foreign currency returns. Third, long-short returns –formed for example by

going short the first portfolio and long any other portfolio– should depend only on global variables

that proxy for common innovations, not on US-specific variables. These predictions are borne out

by the data.

The one-month ahead forward discount explains 1 to 5 percent of the variation in the average

foreign currency returns over the next month. When the horizon increases, R2s increase too. At

12-month horizon, the forward discount explains 10 to 25 percent of the variation in returns over

the next year. However, even when forecasting individual currency portfolio returns, the average

forward discount outperforms the portfolio-specific forward discount. Again, this is inconsistent

with the standard random walk view of exchange rates: if they were, then the portfolio-specific

forward discount would always be the best predictor of foreign currency returns and exchange rates

would move one for one with the portfolio-specific forward discount. We find that, on average, an

increase of 100 basis points in the average interest rate difference implies a much larger increase

in the expected excess return of 270 basis points over the next 12 months. Hence, the dollar is

1These models have been successfully applied to currency markets: see Verdelhan (2009), Bansal and Shalias-
tovich (2008) and Farhi and Gabaix (2008).
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expected to depreciate against this basket of currencies by 170 basis points over the next year.

At the 12-month horizon, the R2 –obtained with the average forward discount across portfolios–

varies between 30 percent for the lowest interest rate currencies and 15 percent for the highest

interest rate currencies. This result echoes the finding of Cochrane and Piazzesi (2005) that a

linear combination of forward rates across maturities is a powerful predictor of excess returns on

bonds.

Using the portfolio-specific or the average forward discount as predictor, we form expected

currency excess returns and study their business cycle properties. To assess their cyclicality, we use

three standard business cycle indicators and three financial variables: (i) the 12-month percentage

change in US industrial production index, (ii) the 12-month percentage change in total US non-

farm payroll index, (iii) the 12-month percentage change in the Help Wanted index, (iv) the default

spread the difference between the 20-Year Government Bond Yield and the S&P 15-year BBB

Utility Bond Yield (v) the slope of the yield curve the difference between the 5-year and the 1-year

zero coupon yield on Treasuries, and (vi) the S&P 500 VIX volatility index. On the one hand,

the monthly contemporaneous correlation between predicted excess returns and macro indices are

negative for all portfolios. On the other hand, monthly correlations between predicted excess

returns and financial variables are positive for all portfolios. In both cases, the message is the

same: expected excess returns are counter-cyclical. In bad times, our macro indices are low while

our financial variables are high. In bad times, expected currency excess returns are high. This is

in consistent with evidence on equity and bond markets, and with leading dynamic asset pricing

models. In the habit model of Campbell and Cochrane (1999), bad times correspond to high risk-

aversion. In the long run risk model of Bansal and Yaron (2004), bad times correspond to high

uncertainty. In the time-varying disaster risk model of Gabaix (2009), bad times correspond to

high probabilities of disasters. We obtain similar results at longer horizons. The average forward

discount is counter-cyclical at one- to twelve-month horizons. Since currency excess returns load

positively on it, they inherit its counter-cyclical behavior.

Such correlations suggest a new set of potential predictors for currency excess returns. Variables

that predict risk premia on other markets should predict currency excess returns as well. To explore

this idea, we focus on the 12-month percentage change in US industrial production index (IP for

short), which turns out to present the highest forecasting power. This variable is highly correlated

to the output gap used by Cooper and Priestley (2009) to predict stock returns. At the one-year

horizon, IP delivers R2s from 17 to 32 percent. Our model suggests that most of the predictability

should come from US-specific variables. IP, however, is correlated with foreign business cycles. We

thus project IP on an average of foreign equivalents in order to extract its world component. We

use the residuals as predictors. Again, we obtain high R2s, ranging from 13 to 29 percent. Even

more striking, we obtain similar results on average exchange rates alone. IP does not simply predict
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the interest rate differentials, but also the average change in exchange rates in these portfolios.

If we bunch together IP and average forward discounts, we obtain R2s that range from 20 to 38

percent on our currency portfolios at the one-year horizon. US industrial production growth has

predictive power for currency excess returns even when controlling for forward discounts. Our

model also suggests that these US-specific IP residuals should have no predictive power on carry

trade strategies that go short one portfolio and long the others. They do not.

Our predictability results might appear too-good-to-be-true when compared to the exchange

rate literature. But there is far more predictability in currency portfolio returns than in the returns

on individual currency pairs. This is not that surprising. By forming portfolios, we focus on the

priced innovations to exchange rates, averaging out the foreign idiosyncratic components that are

not priced from the US perspective. As in Lustig et al. (2008), we sort currencies on their forward

discounts and allocate them to six portfolios. We rebalance portfolios monthly. As a result, the first

portfolio contains the lowest interest rate currencies while the last portfolio contains the highest

interest rate currencies. This is key. Our paper is about forecasting the compensation for risk,

not forecasting a given bilateral exchange rate. And interest rates turn out to be a good signal for

risk: as shown in the literature, high interest rate currencies offer large excess returns because they

tend to depreciate in bad times, and are thus risky. Since diversifiable currency-specific risk is not

priced, there is little reason to focus on forecasting returns on individual currency pairs. Similarly,

in equity research, the focus has been on forecasting returns on the stock market, not individual

stock returns. The same reasoning applies here. By creating baskets of currencies, we get rid of

this diversifiable risk and we focus on US-specific and common innovations, both of which earn

potentially time-varying risk premia. All our results point towards risk-based models of exchange

rates.

A large literature already reports predictability on equity markets. We do not attempt to

present it here, but refer the readers to Cochrane (2005) for a survey. It appears that macroeco-

nomic and financial variables predict stock market returns, particularly at long horizons. Other

returns turn out to be predictable as well. In recent work, Duffee (2008) and Ludvigson and Ng

(2009) report similar findings for the bond market, and Piazzesi and Swanson (2008) document

that payroll growth predicts excess returns on interest rate futures. Hong and Yogo (2009) show

that common predictors of bond and stock returns, such as the short rate and the yield spread,

also predict returns on commodity futures. But forecasting has been a longstanding challenge in

international economics. The existing literature, however, focuses mainly on forecasting bilateral

exchange rates (see Bekaert and Hodrick (1992) and Bekaert and Hodrick (1993) for prominent

examples), not portfolios of currency excess returns.

In a seminal paper, Meese and Rogoff (1983) show that the out-of-sample predictions of ex-

change rates based on a drift-less random walk dominate those of all macro-founded models avail-
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able for up to 12-month ahead forecasts. This result has been difficult to overturn. Building on

their paper, Engel and West (2005) show that exchange rates look like a random walk when funda-

mentals are I(1) and the discount factor is constant and near one. Note that in our approach the

stochastic discount factor is not constant, and its time-variation is key to explain predictability in

currency markets. Three challenges to the Meese and Rogoff (1983) result stand out. First, Mark

(1995) shows that a model based on money demand beats the random walk if the horizon of the

prediction increases from one to 16 quarter. Extending the sample period, however, Kilian (1999)

does not confirm the result. Second, Evans and Lyons (2005) show that a model of exchange rate

based on disaggregated order flow outperforms the random walk over horizons from one day to one

month. Third, Gourinchas and Rey (2007), stressing the valuation effect of exchange rates foreign

assets, show that deviations from trend of the ratio of net exports to net foreign assets predict

net foreign asset portfolio returns one quarter to two years ahead. We complement these three

approaches with a finance-based perspective. We focus on actual returns and uncover new sources

of predictability in exchange rates. There is little reason to expect the risk premium to be exactly

equal to the interest rate difference at all times. In fact, we find it is not. Risk premia in bond

and stock markets are driven by a range of macro variables. We find that currency markets are no

different.

Section 2 presents a simple model that guides our predictability tests. Section 3 describes the

data, how we build currency portfolios and their main characteristics. Section 4 describes the time

variation in excess returns that investors demand on these currency portfolios. Section 5 focuses

on the predictability of long-short strategies. Section 6 considers several robustness checks: out-

of-sample tests, foreign investors, and sub-samples of developed countries. Section 7 concludes. A

separate appendix reports additional results. The portfolio data can be downloaded from our web

sites and are regularly updated.

2 Where To Look For Currency Predictability?

We use a standard affine model to show that, by constructing currency portfolios, we extract

currency risk premia from otherwise noisy data. In the model, currency risk premia are predictable

even if exchange rates are close to random walks at short horizons. Expected currency excess

returns depend on two risk factors: one is US-specific and one is common across countries. The

model implies several predictability results that we test in the next sections.

2.1 A No-Arbitrage Model of Exchange Rates

We work out a simple model of currency excess returns to guide our predictability tests. We first

state the basic assumptions that are necessary to make sense of currency excess returns. These
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assumptions define a fairly general class of models. We then present a simple example in this class

to illustrate the model’s predictions. In a separate appendix, we show that these predictions are

also borne out in the general case.

Assumptions We assume that financial markets are complete, but that some frictions in the

goods markets prevent perfect risk-sharing across countries. As a result, the change in the real

exchange rate ∆qi between the home country and country i is:

∆qi
t+1 = mt+1 − mi

t+1,

where qi is measured in country i goods per home country good. An increase in qi means a real

appreciation of the home currency. For any variable that pertains to the home country (the US),

we drop the superscript. The expected log currency excess return equals the interest rate difference

plus the expected rate of appreciation:

Et[rx
i
t+1] = −Et[∆qi

t+1] + ri
t − rt,

=
1

2
[V art(m

i
t+1) − V art(mt+1)].

Note that up to a first order approximation, excess returns computed with nominal variables are

similar to the ones above since the inflation differential cancels out. More importantly, for excess

returns to be predictable, log-normal SDFs must be heteroscedastic.

Bakshi, Carr and Wu (2008), Brandt, Cochrane and Santa-Clara (2006), Colacito (2008) and

Colacito and Croce (2008) emphasize the importance of a large common component in SDFs to

make sense of the high volatility of SDF and the relatively ‘low’ volatility of exchange rates. In

addition, there is a lot evidence that much of the stock return predictability around the world is

driven by variation in the global risk price, starting with the work of Harvey (1991) and Campbell

and Hamao (1992). We thus assume that each log SDF depends on country-specific and world

shocks. This is our first assumption.

Lustig et al. (2008) show that, in order to reproduce cross-sectional evidence on currency excess

returns, risk prices must load differently on this common component. If SDFs are lognormal, market

prices of risk are equal to the standard deviation of the log SDFs.2 Thus, world shocks must have

different impacts on the standard deviation of the log SDFs.

Two sources of risk are priced in such an economy: country-specific shocks and world shocks.

2To see this point, start from the Euler equation Et[Mt+1R
e
t+1] = 0 for any excess return Re

t+1. Assuming that
both returns and SDF are log-normal leads to:

Et[r
e
t+1] = −Covt(mt+1, r

e
t+1)

V art(mt+1)

V art(mt+1)

Et(mt+1)
,
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Each type of risk has a different price. To simplify our analysis, we further assume a dichotomy

in these risk prices: we assume that risk prices of country-specific shocks depend only on country-

specific variables. Likewise, risk prices of world shocks depend only on world variables. This last

assumption is the most restrictive, since one could imagine a model in which risk prices of world

shocks would depend on the country’s economic conditions. We do not know, however, an example

of a fully worked out model with this feature. As in common in the equity and bond literature,

we assume that market prices of risk are counter-cyclical. As already noted, this feature of asset

markets is a key ingredient of leading dynamic asset pricing models.

To summarize, we make the following sets of assumptions:

Assumption 1. In each country, the log SDF is heteroscedastic and depends on country-specific

and world shocks.

Assumption 2. World shocks have different impacts on the market prices of risk across countries.

Assumption 3. In each country, risk prices of country-specific (world) shocks depend only on

country-specific (world) factors.

Assumption 4. Country-specific risk factors and risk-free rates are counter-cyclical.

Exponentially Affine Model We now present a model that satisfies the four assumptions

above. We focus on the essentially-affine class that is popular in the term structure literature.

Special cases of this class of models applied to currency markets are proposed by Frachot (1996),

Backus et al. (2001) and Brennan and Xia (2006), as well as Lustig et al. (2008). We review here

this last case and derives its implications for exchange rate predictability.

We consider a world with N countries and currencies. We do not specify a full economy

complete with preferences and technologies; instead we posit a law of motion for the SDFs directly.

Following Backus et al. (2001), we assume that in each country i, the logarithm of the SDF mi

follows a two-factor Cox, Ingersoll and Ross (1985)-type process:

−mi
t+1 = λzi

t +
√

γzi
tu

i
t+1 + τzw

t +
√

δizw
t uw

t+1.

To be parsimonious, we limit the heterogeneity in SDF parameters to the different loadings (denoted

δi) on the world shock, and keep all the other parameters constant across countries.

where re
t+1 represents the log excess return corrected for its Jensen term. The ratio V art(mt+1)/Et(mt+1) is the

market price of risk. Lognormality implies that: to:

V art(mt+1)

Et(mt+1)
≃ Stdt(mt+1).
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In this model, there is a common global factor zw
t and a country-specific factor zi

t. The currency-

specific innovations ui
t+1 and global innovations uw

t+1 are i.i.d gaussian, with zero mean and unit

variance; uw
t+1 is a world shock, common across countries, while ui

t+1 is country-specific. The

country-specific and world volatility components are governed by square root processes:

zi
t+1 = (1 − φ)θ + φzi

t + σ
√

zi
tv

i
t+1,

zw
t+1 = (1 − φw)θw + φwzw

t + σw
√

zw
t vw

t+1,

where the innovations vi
t+1, vw

t+1 are uncorrelated across countries, i.i.d gaussian, with zero mean

and unit variance. These processes ensure that log SDFs are heteroscedastic and that their vari-

ances remain positive. We assume that the market price of US-specific risk – and thus zi– is

counter-cyclical.

In this model, the real interest rate investors earn on currency i is given by:

ri
t =

(
λ − 1

2
γ

)
zi

t +

(
τ − 1

2
δi

)
zw

t .

High interest rate currencies tend to have low loadings δi, while low interest rate currencies tend

to have high loadings δi. The interest rate differential between country i and the home country is

thus equal to:

ri
t − rt =

(
λ − 1

2
γ

)
(zi

t − zt) −
1

2

(
δi − δ

)
zw

t .

The expected excess return in levels (i.e. corrected for the Jensen term) consists of two com-

ponents:

Et[rx
i
t+1] +

1

2
V art[rx

i
t+1] =

√
δi

(√
δ −

√
δi

)
zw

t + γzt.

The risk premium is independent of the foreign country-specific factor zi
t and is independent of the

foreign country-specific parameters γ, λ and τ . This is why we do not introduce heterogeneity in

these parameters and simply take them as constant across countries. The expected log currency

excess return does depend on the foreign factor:

Et[rx
i
t+1] =

1

2
[γzt − γzi

t +
(
δ − δi

)
zw

t ].

Currency Portfolios Assume that we sort currencies into portfolios based on their forward

discounts. The excess return of portfolio j is:

rxj
t+1 =

1

Nj

Nj∑

i=1

rxi
t+1,
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where Nj denotes the number of currencies in portfolio j. We let δj
t denote the average of all the δi

of the i currencies grouped in portfolio j. Note that the portfolio composition changes over time,

and in particular, it depends on the global risk price zw
t .

2.2 Predictability in No-Arbitrage Currency Model

Expected Excess Returns The expected excess return of portfolio j is:

Et[rx
j
t+1] =

1

2
γ

(
zt − zj

t

)
+

1

2

(
δ − δj

)
zw

t . (2.1)

We assume that the country-specific shocks average out within each portfolio. In this case, zj is

constant in the limit N → ∞ by the law of large numbers. As a result, the expected excess return

on portfolio j depends on a dollar-specific component (the first term above, which depends on z)

and a common component (the second term, which moves with zw).

This common component drives carry trade returns. Consider the return on a strategy that

goes long in high-interest rate currencies and short in low-interest rate currencies. The expected

excess return on this long-short strategy – denoted hml for high minus low interest rates – is equal

to:

Et[hmlt+1] =
1

2

(
δL
t − δH

t

)
zw

t ,

where δH
t and δL

t denote the average loading on the high and low interest rate portfolios. Carry

trade expected excess returns only depend on the common risk factor zw. The carry trade risk

premium is driven by the global risk factor. The size of the carry trade risk premium is governed by

the spread in the loadings (δ) on the common factor between low and high interest rate currencies,

and by the global price of risk. When this spread doubles, the carry trade risk premium doubles.

However, the spread itself also increases when the global Sharpe ratio is high. As a result, the

carry trade risk premium increases non-linearly when global risk increases.

Going back to our initial portfolios, we see why high interest rate portfolios are risky. These

portfolios load more on the carry trade component, because their loadings are smaller than the

home country’s δ, while the lowest interest rate currencies have a negative loading on the carry

trade premium, because their loadings exceed the home country’s δ. Note that the expected excess

return of portfolio j depends only on z and zw, which are the same variables that drive the average

interest rate differential across all portfolios:

rj
t − rt =

(
λ − 1

2
γ

)
(zj

t − zt) −
1

2

(
δj − δ

)
zw

t .

Finally, let us consider the average risk premium across all portfolios. If the home country’s
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exposure to global risk factor equals to the average δ, the average risk premium is driven only by

the US risk factor z. When the home country’s δ differs from the average, then the average risk

premium also loads on the global factor:

Et[rxj
t+1] =

1

2
γ (zt − zt) +

1

2

(
δ − δ

)
zw

t .

Model’s Predictions This simple model offers three predictions. First, there should be no role

for portfolio-specific variables in forecasting currency excess returns. There is no reason to include

foreign real or nominal variables in predictability regressions. Expected excess returns depend on

dollar and world components. In our specific example, they depend on the dollar risk factor z and

on the global risk factor zw. This is exactly what we find. We show in the next section that the

average interest rate difference is a better predictor than the portfolio-specific one.

Second, in any reasonably specified model, the US-specific component of the risk price and hence

the dollar risk premium, should be counter-cyclical with respect to the US-specific component of

the business cycle. As a result, expected currency excess returns should be counter-cyclical. Using

the interest difference to form expectations, we find that expected currency excess returns are

highly counter-cyclical with respect to a set of macro and financial variables.

Third, long-short returns should be harder to forecast since they depend only on global variables

that proxy for zw, not on US-specific variables. The latter should have no predictive power on

carry trade risk premia. We also confirm this prediction in the data.

3 Extracting Currency Risk Premia

We now turn to the data to test the predictability of currency excess returns and exchange rates.

We build the same currency portfolios as in Lustig et al. (2008). To save space, we only rapidly

review their main characteristics in this section, and refer the reader to Lustig et al. (2008) for

details.

3.1 Building Currency Portfolios

We start by setting up some notation. Then, we describe our portfolio building methodology, and

we give a brief summary of the currency portfolio returns.

Currency Excess Returns We use s to denote the log of the nominal spot exchange rate in

units of foreign currency per US dollar, and f for the log of the forward exchange rate, also in units

of foreign currency per US dollar. An increase in s means an appreciation of the home currency.

The log excess return rx on buying a foreign currency in the forward market and then selling it in
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the spot market after one month is simply:

rxt+1 = ft − st+1.

This excess return can also be stated as the log forward discount minus the change in the spot

rate: rxt+1 = ft − st −∆st+1. In normal conditions, forward rates satisfy the covered interest rate

parity condition; the forward discount is equal to the interest rate differential: ft − st ≈ i⋆t − it,

where i⋆ and i denote the foreign and domestic nominal risk-free rates over the maturity of the

contract. Akram, Rime and Sarno (2008) study high frequency deviations from covered interest

rate parity (CIP). They conclude that CIP holds at daily and lower frequencies. Hence, the log

currency excess return equals the interest rate differential less the rate of depreciation:

rxt+1 = i⋆t − it − ∆st+1.

Transaction Costs Since we have bid-ask quotes for spot and forward contracts, we can compute

the investor’s actual realized excess return net of transaction costs. The net log currency excess

return for an investor who goes long in foreign currency is:

rxl
t+1 = f b

t − sa
t+1.

The investor buys the foreign currency or equivalently sells the dollar forward at the bid price (f b)

in period t, and sells the foreign currency or equivalently buys dollars at the ask price (sa
t+1) in the

spot market in period t+1. Similarly, for an investor who is long in the dollar (and thus short the

foreign currency), the net log currency excess return is given by:

rxs
t+1 = −fa

t + sb
t+1.

Data We start from daily spot and forward exchange rates in US dollars. We build end-of-month

series from November 1983 to January 2009. These data are collected by Barclays and Reuters

and available on Datastream. Our main data set contains 37 currencies: Australia, Austria,

Belgium, Canada, Hong Kong, Czech Republic, Denmark, Euro area, Finland, France, Germany,

Greece, Hungary, India, Indonesia, Ireland, Italy, Japan, Kuwait, Malaysia, Mexico, Netherlands,

New Zealand, Norway, Philippines, Poland, Portugal, Saudi Arabia, Singapore, South Africa,

South Korea, Spain, Sweden, Switzerland, Taiwan, Thailand, United Kingdom. Some of these

currencies have pegged their exchange rate partly or completely to the US dollar over the course

of the sample. We keep them in our sample because forward contracts were easily accessible

to investors. We leave out Turkey and United Arab Emirates, even if we have data for these

countries, because their forward rates appear disconnected from their spot rates. As a robustness
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check, we also study a sub-sample of our main data set that contains only 15 developed countries:

Australia, Belgium, Canada, Denmark, Euro area, France, Germany, Italy, Japan, Netherlands,

New Zealand, Norway, Sweden, Switzerland and United Kingdom. Finally, we also consider a

sample of developed countries that does not have bid and ask spreads but start in 1976. To save

space, we report predictability results on these additional samples in a separate appendix.

Currency Portfolios At the end of each period t, we allocate all currencies in the sample to six

portfolios on the basis of their forward discounts f−s observed at the end of period t. Portfolios are

re-balanced at the end of every month. They are ranked from low to high interest rates; portfolio

1 contains the currencies with the lowest interest rate or smallest forward discounts, and portfolio

6 contains the currencies with the highest interest rates or largest forward discounts. We compute

the log currency excess return rxj
t+1 for portfolio j by taking the average of the log currency excess

returns in each portfolio j. For the purpose of computing returns net of bid-ask spreads we assume

that investors short all the foreign currencies in the first portfolio and go long in all the other

foreign currencies.

Forward contracts are available at different maturities. We use k-month maturity forward

contracts to compute k-month horizon returns (where k = 1, 2, 3, 6, and 12). The log excess

return on the k-month contract is:

rxk
t+k = −∆st→t+k + fk

t − st.

We sort the currencies into portfolios based on forward rates with the corresponding maturity, and

we compute the average excess return for each portfolio as we did for one-month returns.

3.2 Returns to Currency Speculation for a US investor

Table 1 provides an overview of the properties of the six currency portfolios from the perspective

of a US investor. For each portfolio j, we report average changes in the spot rate ∆sj , the forward

discounts f j −sj, the log currency excess returns rxj = −∆sj +f j−sj , and the log currency excess

returns net of bid-ask spreads rxj
net. Finally, we also report log currency excess returns on carry

trades or high-minus-low investment strategies that go long in portfolio j = 2, 3 . . . , 6, and short

in the first portfolio: rxj
net − rx1

net. All exchange rates and returns are reported in US dollars and

the moments of returns are annualized: we multiply the mean of the monthly data by 12 and the

standard deviation by
√

12. The Sharpe ratio is the ratio of the annualized mean to the annualized

standard deviation.

The first panel reports the average rate of depreciation for all currencies in portfolio j. Accord-

ing to the standard uncovered interest rate parity (UIP) condition, the average rate of depreciation
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ET (∆sj) of currencies in portfolio j should equal the average forward discount on these currencies

ET (f j − sj), reported in the second panel. Instead, currencies in the first portfolio trade at an

average forward discount of -385 basis points, but they appreciate on average only by around 60

basis points over this sample. This adds up to a log currency excess return of minus 325 basis

points on average, which is reported in the third panel. Currencies in the last portfolio trade at

an average discount of 775 basis points but they depreciate only by 290 basis points on average.

This adds up to a log currency excess return of 485 basis points on average. A large body of

empirical work starting with Hansen and Hodrick (1980) and Fama (1984) reports violations of

UIP. However, our results are different because our investment strategy only considers whether the

currency’s interest rate is currently high, not whether it is higher than usual.

The fourth panel reports average log currency excess returns net of transaction costs. Since we

rebalance portfolios monthly, and transaction costs are incurred each month, these estimates of net

returns to currency speculation are conservative. After taking into account bid-ask spreads, the

average return on the first portfolio drops to minus 200 basis points. Note that the first column

reports minus the actual log excess return for the first portfolio, because the investor is short

in these currencies. The corresponding Sharpe ratio on this first portfolio is minus 0.24. The

return on the sixth portfolio drops to 210 basis points. The corresponding Sharpe ratio on the last

portfolio is 0.21.

The fifth panel reports returns on zero-cost strategies that go long in the high interest rate

portfolios and short in the low interest rate portfolio. The spread between the net returns on the

first and the last portfolio is 410 basis points. This high-minus-low strategy delivers a Sharpe ratio

of 0.44, after taking into account bid-ask spreads. Equity returns provide a natural benchmark.

Over the same sample, the (annualized) Fama-French monthly excess return on the US stock

market is 5.1 percent, and the equity Sharpe ratio is 0.33. Note that this equity return does not

reflect any transaction cost. Table 1 also reports results obtained on a smaller sample of developed

countries. The Sharpe ratio on a long-short strategy is 0.21.

In the rest of this paper, we focus on gross excess returns and gross changes in exchange rates.

We observe that bid-ask spreads vary with time. For example, the average spread in the last

portfolio increases with the volatility index VIX. But this time-variation is very small compared

to the mean bid-ask spread and the mean excess return. We choose not to take into account these

bid-ask spreads because we are not interested here in the implementation of a trading strategy.

We are simply looking for predictability evidence of exchange rates.

[Table 1 about here.]

We have documented that a US investor with access to forward currency markets can realize

large excess returns with annualized Sharpe ratios that are comparable to those in the US stock

market. In a companion paper, we show that this cross-section of average excess returns correspond
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to covariances with risk factors. We do not pursue this route here and we turn instead to the

predictability of these excess returns.

4 Predictability in Currency Markets

In this section, we investigate the predictability of currency returns and changes in exchange rates.

We show that the average forward discount across portfolios does a better job of describing the

time variation in expected currency excess returns than the individual portfolio forward discounts

and that expected excess returns are counter-cyclical, as implied by our no-arbitrage model.

4.1 Portfolio-Specific versus Average Forward Discounts

We first investigate the predictive power of the portfolio-specific forward discount, and then turn

to the predictive power of the average forward discount. We start by looking at one-month returns.

Our first set of results is in Table 2. In the left panel, we consider excess returns. In the right

panel, we focus on changes in exchange rates. In each panel, the first three columns correspond

to results obtained with the average forward discount, and the next three columns pertain to the

portfolio-specific forward discount.

Individual Forward Discounts For each portfolio j, we run a regression of each portfolio’s

average log currency excess returns on each portfolio’s average log forward discounts:

rxj
t+1 = κj

0 + κj
f (f

j
t − sj

t) + ηj
t .

If UIP were an accurate description of the data, there would be no predictability in currency excess

returns, and the slope coefficient κf would be zero.

There is strong evidence against UIP in these portfolio returns, more so than in individual

currency returns. Looking across portfolios, from low to high interest rates, the slope coefficient

κj
f (column 3) varies a lot: it increases from 107 basis points for currencies in the first portfolio to

325 basis points for currencies in the fourth portfolio. The slope coefficient decreases to 73 basis

points for the sixth portfolio. Deviations from UIP are highest for currencies with medium to high

forward discounts. However, forward rates are strongly autocorrelated. This complicates statistical

inference about these slope coefficients. To deal with this issue, we use two asymptotically-valid

corrections. The Newey-West standard errors (NW) are computed with the optimal number of

lags following Andrews (1991). The Hansen-Hodrick standard errors (HH) are computed with one

lag. Both of these methods correct for arbitrary error correlation and conditional heteroscedastic-

ity. Bekaert, Hodrick and Marshall (1997) note that the small sample performance of these test
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statistics is also a source of concern. To address this problem, we report small sample standard

errors. These were generated by bootstrapping 1,000 samples of returns and forward discounts

from a bivariate VAR with one lag. The null of no predictability is rejected at the 1 percent

significance level for all of these portfolios except for the third. At the one-month horizon, the

R2 on these predictability regressions varies between 1.2 and 3.8 percent. In other words, when

considering currency portfolios, up to almost 4 percent of the variation in spot rates is predictable

at a one-month horizon.

Since log excess returns are the difference between changes in spot rates at t + 1 and forward

discounts at t, these are equivalent to predictability regressions for spot changes in exchange rates.

From κj
f , the slope coefficient in the return predictability regression, we can back out the implied

slope coefficients δf in the standard UIP regression:

−∆sj
t+1 = ζj

0 + ζj
f(f

j
t − sj

t) + ηj
t ,

where κf = 1 − ζf . For example, the implied UIP coefficient on the fourth portfolio is -2.25: each

100 basis point increase in the forward discount reduces the expected appreciation of the foreign

currency by 247 basis points. Predictability tests on changes in exchange rates confirm these first

results. R2s on exchange rates appear lower, ranging from 0 to 2.4 percent.

Average Forward Discount Yet, there is even more predictability in these excess returns and

exchange rates than the standard UIP regressions reveal, because forward discounts on the other

currency portfolios also help to forecast returns. We found that a single return forecasting variable

describes time variation in currency excess returns and changes in exchange rates even better than

the forward discount rates on the individual currency portfolios. This variable is the average of

all the forward discounts across portfolios. We also examined the optimal linear combination of

forward discounts along the lines of Cochrane and Piazzesi (2005). However, it does not really

outperform the average forward discount as a predictor.

We use ι to denote the 6× 1 vector with all elements equal to 1/6. For each portfolio j, we run

the following regression of log excess returns after bid-ask spreads on the average forward rates:

rxj
net,t+1 = κj

0 + κj
f
ι′(ft − st) + ηj

t ,

where ft − st bunches together all forward discounts. This single factor explains between 2.3 and

7.3 percent of the variation in returns at the one-month horizon. The average forward discount

outperforms the portfolio-specific forward discounts, except in portfolios 4 and 5. Slope coefficients

are more stable across the different portfolios than before. Portfolio-specific time variation in

expected exchange rate movements driven by the sorting variable (relative interest rates) does not
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appear to be the main driver of return predictability in currency markets. The average interest

rate difference is the main driver.

The intercept varies from -6.89 percent on the first portfolio to 1.81 percent on the last portfolio.

This is to be expected, because the intercept plus the slope times the average forward discount

equals the average return on each portfolio. This monotonic variation in the intercept demonstrates

the importance of sorting currencies into portfolios before running this regression. As currencies

switch portfolios, the intercept on these regressions changes. If we run these regressions on currency

pairs, we are fixing these intercepts for each currency pair.

[Table 2 about here.]

Longer Horizons We check the robustness of these findings by looking at longer horizons. There,

the fraction of changes in log spot rates explained by the forward discount is even greater than at

short horizons. Table 3 is similar to Table 2 but focuses on one-year instead of one-month returns

and exchange rates. At this horizon, we obtain R2s rarely seen in the exchange rate literature.

The average forward discount surpasses the portfolio-specific discount for every portfolio. R2s

range from 10 to 31 percent. Even changes in exchange rates appear predictable, with R2s ranging

from 5 to 21 percent. At longer horizons, the returns on the first portfolio are most predictable;

the returns on the last portfolio are least predictable. On the first portfolio, almost a third of

the variation in excess returns is accounted for by the forward rate at the 12-month horizon. On

the last portfolio, 15 percent is accounted for by the forward rate. Slope coefficients appear all

significant. We report the same three sets of standard errors as in Table 2. The Hansen and

Hodrick (1980) HH standard error are now computed with k lags for the k-month ahead returns.

We add the Newey and West (1987) standard errors obtained with non-overlapping series. To

produce these measures, we simply used the first month of every period (quarter, year) to run the

same regressions.

[Table 3 about here.]

We obtain similar results at all horizons. Table 4 provides a summary: it lists the R2s we

obtained for each portfolio (rows) and for each forecasting horizon (columns). In only seven cases

out of thirty, the portfolio-specific forward discount offers more predictability. In all the other cases,

the average forward discount is a better predictor. In fact, if we take the residuals of the average

forward discount forecasting regression and we project these on the individual portfolio forward

discounts, there is no predictability left. In Table 4, we also report the R2s of these regressions.

There is no information in the individual forward discounts left that helps to forecast currency

returns.
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One concern is that these measures of fit may be biased because we use overlapping returns

and because the predictors are highly autocorrelated. In the right panel of Table 4 we also provide

the same R2 measures that we obtained for each forecasting horizon with non-overlapping data.

Though there are some differences, these R2s are not systematically lower. Even at longer horizons,

the average forward discount seems to do a better job in describing the variation in expected excess

returns. This single factor explains between 18 and 32 percent of the variation at the one-year

horizon. This single factor mostly does as well and sometimes better than the forward discount of

the specific portfolio in forecasting excess returns over the entire period.

[Table 4 about here.]

As a result, we conclude that the average forward discount contains information that is useful for

forecasting excess returns on all currency portfolios, while little information is lost by aggregating

all these forward discounts into a single predictor. The fact that the average forward discount is a

better predictor of future excess returns on foreign currency than individual forward discount rates

is consistent with the risk premium view: by using the average forward discount, we downplay all

information related to country-specific real and nominal variables (inflation for example), and we do

better in predicting future changes in exchange rates. This finding is similar to results of Stambaugh

(1988) and Cochrane and Piazzesi (2005) for the predictability of Treasury bill and bond returns.

These studies show that linear combinations of forward rates across maturities outperform the

forward rate of a particular maturity in forecasting returns. In particular, Cochrane and Piazzesi

(2005) report R2s of up to 40 percent on one-year holding period returns for zero coupon bonds

using a single forecasting factor. Currency returns are more predictable than stock returns, and

almost as predictable as bond returns. We now turn to the business cycle properties of expected

currency excess returns.

4.2 Counter-Cyclical Expected Excess Returns

Our predictability results imply that expected excess returns on currency portfolios vary over time.

We now show that this time variation has a large US business cycle component: expected excess

returns go up in US recessions and go down in US expansions. The same counter-cyclical behavior

has been documented for bond and stock excess returns.

Counter-Cyclical Dollar Risk Premium We use Êtrx
j
t+1 to denote the forecast of the one-

month-ahead excess return based on the forward discount:

Êtrx
j
t+1 = κj

0 + κj
f (f

j
t − sj

t).
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At high frequencies, forecasted returns on high interest rate currency portfolios – especially

for the sixth portfolio – increase very strongly in response to events like the Asian crisis in 1997

and the LTCM crisis in 1998, but at lower frequencies, a big fraction of the variation in forecasted

excess returns is driven by the US business cycle, especially for the third, fourth and fifth portfolios.

To assess the cyclicality of these forecasted excess returns, we use three standard business cycle

indicators and three financial variables: (i) the 12-month percentage change in US industrial

production index, (ii) the 12-month percentage change in total US non-farm payroll index, (iii)

the 12-month percentage change in the Help Wanted index, (iv) the default spread (v) the slope

of the yield curve, and (vi) the S&P 500 VIX volatility index.3 Macroeconomic variables are

often revised. To check that our results are robust to real-time data, we use vintage series of

the payroll and industrial production indices from the Federal Reserve Bank of Saint Louis. The

results are very similar to the ones reported in this paper. Note that macroeconomic variables are

also published with a lag. For example, the industrial production index is published around the

15th of each month, with a one-month lag (e.g. the value for May 2009 was released on June 16,

2009). In our tables, we do not take into account this publication lag of 15 days or so and assume

that the index is known at the end of the month. We check our results by lagging the index an

extra month. The publication lag sometimes matters for short-horizon predictability but does not

change our results over longer horizons.

[Table 5 about here.]

Table 5 reports in the first panel the contemporaneous correlation of the month-ahead forecasted

excess returns with these macroeconomic and financial variables. As expected, forecasted excess

returns are strongly counter-cyclical.

On the one hand, the monthly contemporaneous correlation between predicted excess returns

and percentage changes in industrial production (first column), the non-farm payroll (second col-

umn) and the help wanted index (third column) are negative for all portfolios. For payroll changes,

the correlations range from -.7 for the first portfolio to -.1. for the sixth. Figure 1 plots the fore-

casted excess return on portfolio 2 against the 12-month change in US industrial production.

Forecasted excess returns on the other portfolios have similar low frequency dynamics.

[Figure 1 about here.]

On the other hand, monthly correlations of the high interest rate currency portfolio with the

default spread (fourth column) and the term spread (fifth column) are, as expected, positive.

3Industrial production data are from the IMF International Financial Statistics. The payroll index is from the
BEA. The Help Wanted Index is from the Conference Board. Zero coupon yields are computed from the Fama-Bliss
series available from CRSP. These can be downloaded from http://wrds.wharton.upenn.edu. Payroll data can
be downloaded from http://www.bea.gov. The VIX index, the corporate bond yield and the 20-year government
bond yield are from http://www.globalfinancialdata.com.
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Finally, the last column reports correlations with the equity option-implied volatility index (VIX).

The VIX seems like a good proxy for the global risk factor because it is highly correlated with similar

volatility indices abroad.4 The correlations in the last column reveal a clear difference between the

low interest rate currencies with negative correlations, and the high interest rate currencies, with

positive correlations. Returns on portfolios 5 and 6 respond to dramatic events, like the Russian

default and LTCM crisis, the Asian currency crisis and the Argentine default. This is consistent

with the predictions of the no-arbitrage model in Lustig et al. (2008). The model predicts negative

loadings on the common risk factor for the risk premia on low interest rate currencies and positive

loadings for the risk premia on high interest rate currencies. In times of global market uncertainty,

there is a flight to quality: investors demand a much higher risk premium for investing in high

interest rate currencies, and they accept lower (or more negative) risk premia on low interest rate

currencies.

We find the same business cycle variation in expected returns over longer holding periods. The

predictability is partly due to the counter-cyclical nature of the forward discount, but not entirely.

Table 5 reports the correlation of the currency risk factor (the average forward discount) with the

business cycle variables. At every maturity we consider, the average forward discount appears

counter-cyclical. Since excess returns load positively on the average forward discount, they are

also counter-cyclical.

Industrial Production as Predictor We have focused so far on the predictive power of forward

discounts. But the fact that expected excess returns are clearly counter-cyclical suggest that macro

variables themselves might help to forecast excess returns. We check this conjecture by focusing

on the predictive power of the industrial production (IP ) index.

The left panel of Table 6 reports regression results for:

rxj,k
t+k = γ0 + γIP∆ log IPt + ηj

t ,

where rxj,k
t+k denotes the k-month ahead excess return on portfolio j between time t and t+k. The

right panel focuses on similar regressions run with changes in exchange rates instead of returns.

In both panels, the first three columns correspond to the actual IP changes, while the next three

columns correspond to the IP residuals. The table focuses on k = 12, e.g. a one-year horizon.

The change in industrial production explains up to 32 percent of the variation in excess returns

at the 12-month horizon. All the estimated slope coefficients are significantly negative. A one

percentage point drop in the annual change in industrial production raises the dollar risk premium

4The VIX starts in February 1990. The DAX equivalent starts in February 1992; the SMI in February 1999;
the CAC, BEL and AEX indices start in January 2000. Using the longest sample available for each index, the
correlation coefficients with the VIX are very high, respectively 0.85, 0.82, 0.88, 0.83 and 0.82 using monthly
time-series. [UPDATE]
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by 130 to 200 basis points per annum. At shorter horizons, this number is in the 100 to 150

basis point range. To save space, we do not report these results. Except for the 1-month horizon

forecasts, the Wald test for the slope coefficient has p-values that are smaller than 5 percent for

all portfolios. We obtain similar results on changes in exchange rates. The R2s range form 13 to

29 percent at the 12-month horizon, using IP as the sole predictor.

The US industrial production index characterizes the US economy. Yet, it appears highly

correlated with similar indices in other developed countries. For example, its correlation with

the average index for the G7 countries (excluding the US, and using 12-month changes in each

index) is equal to 0.5. To check that the US-specific component of the US industrial production

index matters most here, we run predictability tests using the residuals for the projection of these

12-month changes on the average foreign IP indices.

∆ log IPt = α + β∆ log IPt + IPres,t,

rxj,k
net,t+k = γ0 + γIPres

IPres,t + ηj
t ,

where ∆ log IPt denotes the average of the G7 (excluding the US) 12-month changes in IP indices.

The predictive power of IP lies mostly in the US-specific component of IP , denoted IPres,t.

We obtain R2s between 14 and 26 percent with the IP residuals. And the slope coefficients appear

close to the previous ones. We will contrast these results to the predictive power of IP residuals on

long-short returns. There, US-specific variables should have no predictive power, and they do not.

Controlling for the forward discount reduces the IP slope coefficient by 50 to 70 basis points

on portfolios 1-4, much less for portfolios 5-6, but the forward discount does not drive out the

macroeconomic variable. Table 7 reports forecasting results for currency portfolios obtained using

the 12-month change in industrial production and either the portfolio-specific forward discount or

the average forward discount. The currency risk premium increase in response to a one percentage

point drop in the growth rate of industrial production varies between 105 (portfolio 1) and 170 basis

points (portfolio 5). The IP slope coefficients are still significantly different from zero for the high

interest rate portfolios, but the slope coefficients on the (average) forward discounts are not. Table

13, in the separate appendix, reports forecasting results for currency portfolios obtained using

the US-specific IPres,t residuals and either the portfolio-specific forward discount or the average

forward discount. Here, both the IP residuals and the forward discounts appear significant. Note,

however, that the standard errors do not take into account the uncertainty due the estimation of

the IP residuals. Focusing on the US-specific component increases the R2 up to 40%.

The strong response of currency excess returns to industrial production resembles results re-

ported by Cooper and Priestley (2009) on stock market excess returns. Cooper and Priestley (2009)

show that the output gap, defined using the deviation of industrial production from a trend, is a

very robust predictor of excess returns on the stock market in all G-7 countries. This variable is
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highly correlated with the growth rate of industrial production in our sample.

[Table 6 about here.]

[Table 7 about here.]

5 Long-Short Carry Trades

We turn now to the predictability of carry trade excess returns that are dollar-neutral. We consider

the five possible long-short strategies in which the investor shorts the first portfolio and is long one

of the next five portfolios. These long-short strategies characterize an investor seeking to borrow

at the best market conditions in order to invest in high-interest rate countries. Recall that we

expect these long-short excess returns to be predicted by global, not US-specific variables. Only

variables that contain some information about the world risk factor should predict these long-short

portfolios. One the one hand, US industrial production, particularly its component that is US-

specific, should have no predictive power here, even if it predicts each portfolio excess return. On

the other hand, if the average loading on world risk δi is not exactly equal to the home country

loading δ, the average interest rate differential then loads on both US and global risk factors and

might predict long-short returns.

We test these predictions by running in-sample predictability tests on our five long-short port-

folios. We first consider the average forward discount as a predictor. There is some evidence that

the high-minus-low returns are predictable by the average forward spreads, but the evidence is less

strong than on individual portfolio returns. Since the average spread in forward discounts is much

less persistent than the forward discount, there is, however, less cause for concern about persistent

regressor bias.

We report results in Table 8. The left panel focuses on excess returns; the right panel focuses

on changes in exchange rates. It appears that the mean interest rate differential do not predict

much of these long-short excess returns. Slope coefficients are not statistically different from zero,

except for the first long-short (e.g, second minus first) returns and exchange rates. R2s are smaller

than on the original portfolios and range between 1.5 and 21 percent on currency excess returns

and between 3.5 and 19.4 percent on changes in exchange rates.

The only significant slope coefficient in the left panel is negative. We can make sense of this

negative coefficients if the US loads less on the world risk factor than the average country in our

sample. We have seen that expected excess returns should increase with world risk zw. This

happens because the difference δL
t − δH

t is positive in general since low interest rate currencies tend

to have high δs. If the home δ is lower than the average delta, then the interest rate differential

loads negatively on world risk zw. As a result, excess returns co-move negatively with average

interest rate differentials in this case.
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We then consider the addition of US-specific predictors. Adding the 12-month change in indus-

trial production to the average forward discount does not increase forecasting power. Table 14 in

the separate appendix reports predictability results with both variables. Changes in the industrial

production index appear almost always not significant, and they do not increase the adjusted R2s.

To check this point, we test the predictive power of the US-specific 12-month changes IPres resid-

uals described in the previous section. Table 9 reports the results. The IPres residuals are never

significant and all the R2s are below 1.5 percent. Recall that the same IPres residuals predict each

portfolio excess return. But, as the model suggests, they have no predictive power for long-short

excess returns.

[Table 8 about here.]

[Table 9 about here.]

6 Robustness Checks

In this section, we consider several robustness checks. First, we investigate the out-of-sample

predictability of industrial production growth on exchange rates. Second, we take the point of

view of foreign investors and show that currency excess returns are also predictable from their

perspectives. Third, we consider sub-samples of developed countries and check our main results.

6.1 Out-of-Sample

We compare the out-of-sample predictability properties of our best predictor to a simple random

walk with drift. We focus in this section on changes in exchanges rates, not currency excess returns,

in order to make contact with the literature. As mentioned earlier, Meese and Rogoff (1983) find

that the out-of-sample predictions of exchange rates based on a random walk dominate those of

all macro-founded models they consider for up to 12-month ahead forecasts. Beating the random

walk has become the benchmark, and most subsequent papers fail to achieve it. We show in this

section that changes in industrial production predict six-month changes in exchange rates better

than a random walk with drift.

Experiment In out-of-sample tests, two trade-offs occur: the length of the in-sample versus out-

of-sample periods, and the horizon. The in-sample period corresponds to the first set observations

used to estimate the model. A longer in-sample period might provide better estimates for the

model, but leaves less observations to test it. Likewise, changes in exchange rates over longer

horizons are easier to forecast, but longer horizons entail less non-overlapping periods. Here, we

divide the total sample of length T in two parts of equal length. We consider either one-, three-,
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six- and twelve-month changes in exchange rates. For horizons above one-month, we focus on

samples of non-overlapping observations.

We use the first part (of length R) to obtain an initial estimation of the model. We use the

second part (of length P ) to generate out-of-sample tests. The model is estimated recursively. For

t = R, ..., T − 1, we use the first t observations to estimate two linear models:

∆st+1 = x′

1,tβ1 + u1,t+1,

∆st+1 = x′

2,tβ2 + u2,t+1,

where ∆st+1 denotes the one-period ahead change in exchange rates, and x′

i,t the predictor. Since

we focus on non-overlapping samples, the h-month ahead change in exchange rates correspond

always to a one-period ahead change in s. In the first case, when the model is a random walk with

drift, x1,t is simply a constant. In the second case, x2,t contains a constant and the twelve-month

changes in industrial production index. Under the null hypothesis of equal forecast accuracy, model

2 nests model 1, e.g β2 = (β ′

1, 0
′)′ and u1,t+1 = u2,t+1. We compute the one-step ahead forecast

error for both models: û1,t+1 = ∆st+1−x′

1,tβ̂1,t and û2,t+1 = ∆st+1−x′

2,tβ̂2,t. Note that the one-step

ahead forecast is computed using only information available at date t. The estimation is recursive,

and thus β1,t and β2,t vary with time.

Test Statistics We report the square root of the two mean squared errors RMSERW (for the ran-

dom walk) and RMSE (for the whole model), as well as their ratio (Ratio = RMSERW /RMSE).

A ratio above 1 indicates that the model beats the random walk with drift. We also report two

additional test statistics: the Diebold and Mariano (1995)’s and the Clark and McCracken (2001)’s

statistics. We rapidly review them here.

Let d be the difference between the two mean-squared errors (d = MSE2 − MSE1) based

upon the sequence of loss differentials d̂t+1 = û2
1,t+1 − û2

2,t+1. Denote the estimated spectral density

matrix by Ŝdd. Diebold and Mariano (1995) propose the following test statistic (denoted MSEt):

MSEt =
√

P
d√
Ŝdd

.

Following Clark and McCracken (2001), we use the covariance matrix instead of the spectral density

matrix. Under the null that the mean squared error associated with model 1 is the same as that

for model 2, the expected difference between û2
1,t+1 and û2

2,t+1 is zero. Under the alternative, the

mean squared error associated with model 2 is smaller than that for model 1, and the test statistic

is positive.

The second test statistic is based on the covariance between û1,t+1 and û1,t+1 − û2,t+1. Under

the null that model 1 encompasses model 2, the covariance between û1,t+1 and û1,t+1 − û2,t+1 will
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be less than or equal to 0. Under the alternative that model 2 contains additional information, the

covariance should be positive. Let us define ĉt+1 = û1,t+1(û1,t+1 − û2,t+1) and c = P−1
∑T−1

t=R ĉ1,t+1.

Then, the second test statistics (denoted ENC) is:

ENC = P
c

MSE2

.

The limiting distributions of these different statistics are non-standard.5 We bootstrap their

computation to assess their significance. The bootstrap approach is the following: first, we compute

a one-lag VAR including the changes in exchange rates and the predictor. Drawing randomly (with

replacement) among the estimated residuals, we construct two new series. Then, for each set of

series, we perform the same out-of-sample tests as described above and construct the above Ratio,

MSE − t and ENC statistics.

Results Table 10 reports our results, focusing on one- and six-month horizons. At the one-

month horizon, Meese and Rogoff (1983)’s result stands. A simple random walk leads to more

accurate forecasts than changes in industrial production. The ratio of the two mean squared errors

is at best equal to one, and often below one. Accordingly, the Diebold and Mariano (1995)’s and

Clark and McCracken (2001)’s statistics are often negative, and never significantly positive. At

the six-month horizon, however, changes in industrial production predict changes in exchange rates

much better than a simple constant. The ratio of the two mean squared errors is above one for

all portfolios, except the second. For the last three portfolios, the three test statistics deliver a

consistent message: the random walk is not the best predictor of these changes in exchange rates.

Industrial production allows a decrease of up to 20 percent of the mean squared errors.

Table 15 in the separate appendix reports results on three- and twelve month changes in ex-

change rates. We do not find much predictability for three-month changes in exchange rates. But,

again, for longer horizons, we obtain much better forecasts with industrial production than with a

simple random walk.

[Table 10 about here.]

6.2 Foreign Investors

We now adopt the perspective of foreign investors and we consider currency excess returns denom-

inated in foreign currency. We report summary statistics on these excess returns and test their

business cycle properties using foreign employment.

5Diebold and Mariano (1995) highlight the asymptotic normal distribution of their statistic but their results
apply only to non-nested models.
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We consider the case of a UK investor, a Japanese investor and a Canadian investor. These are

three countries with large and well-developed currency markets for which we find long time series

of monthly macroeconomic variables. We compute the excess returns that local investors would

obtain if they had access to forward contracts in their own currency. We obtained these excess

returns by converting dollars into local currency at the midpoint rate. This way, investors are not

hit twice by the bid-ask spread. Summary statistics on these currency excess returns are reported

in Table 11.

[Table 11 about here.]

Using employment data in each country, we show that foreign currency excess returns are

predictable from the US, UK, Japan and Canada perspectives. We consider one-year ahead pre-

dictability tests. Table 12 reports the results. In all the countries above, currency excess returns

appear countercyclical. All the slope coefficients are negative on all portfolios. These slope coef-

ficients are, however, not always statistically significant, and the R2 remain low, in the 0 to 10%

range. There is some predictability, but not much – at least compared to our previous results.

[Table 12 about here.]

6.3 Developed Countries

Finally, we check our results on our smaller sample of developed countries. The excess returns and

changes in exchange rates correspond to the portfolios presented in the right panel of Table 1. The

results are in the separate appendix. Table 16 reports predictability tests on one-month currency

excess returns and one-month changes in exchange rates on a sample of developed countries. Table

17 reports similar tests at the one-year horizon. The R2s are lower than those we reported in

our large sample of developed and emerging countries, but that is mainly because there is more

idiosyncratic variation in these returns, since the portfolios are composed of fewer currencies. At

the one-year horizon, R2s on currency excess returns still range form 7.9 to 20 percent. Some

developing countries like Saudi Arabia and Hong Kong have pegged their exchange rate to the

dollar. This could potentially inflate the predictability of currency returns but samples that exclude

these countries offer similar results.

Our samples so far start in 1983. We can start earlier, in 1976, if we focus on one-month and

three-month horizons for which forward contracts are available. Here again, the results are in the

separate appendix. Table 18 reports predictability tests on one-month currency excess returns

and one-month changes in exchange rates over a long sample (1976-2009) of developed countries.

Table 19 reports similar tests at the three-month horizon. In both tables, the countries in sample

are: Australia,Austria, Belgium, Canada, Denmark, Euro Area, France, Germany, Ireland, Italy,
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Japan, Netherlands, New Zealand, Norway, Portugal, South Africa, Spain, Sweden, Switzerland

and United Kingdom. The results obtained on this sample are similar to the ones obtained on

previous samples at the same horizons.

7 Conclusion

We have documented in this paper that returns in currency markets are highly predictable. The

average forward discount rate and the change in the US industrial production index accurately

predict up to 38 percent of the variation in average annual excess returns across our portfolios.

The time variation in expected returns has a clear business cycle pattern: US macroeconomic

variables are powerful predictors of these returns, especially at longer holding periods, and expected

currency returns are strongly counter-cyclical. We view these findings as supportive of a risk-based

explanation of exchange rates.
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Table 1: Currency Portfolios - US Investor

Portfolio 1 2 3 4 5 6 1 2 3 4 5

Panel I: All Countries Panel II: Developed Countries

Spot change: ∆sj ∆sj

Mean −0.63 −0.52 −0.94 −1.83 0.33 2.92 −1.69 −1.41 −2.87 −1.05 0.54
Std 8.23 7.41 7.60 7.68 8.24 9.70 10.21 9.89 9.68 9.56 9.96

Forward Discount: f j − sj f j − sj

Mean −3.85 −1.28 −0.12 0.97 2.58 7.76 −3.05 −0.98 0.10 1.18 3.97
Std 1.55 0.49 0.48 0.52 0.58 2.05 0.77 0.63 0.65 0.67 0.75

Excess Return: rxj (without b-a) rxj (without b-a)

Mean −3.23 −0.76 0.82 2.79 2.25 4.84 −1.35 0.44 2.98 2.23 3.43
Std 8.40 7.47 7.64 7.78 8.33 9.80 10.28 9.93 9.78 9.64 10.05
SR −0.38 −0.10 0.11 0.36 0.27 0.49 −0.13 0.04 0.30 0.23 0.34

Net Excess Return: rxj
net (with b-a) rxj

net (with b-a)

Mean −1.99 −1.73 −0.46 1.45 0.75 2.08 −0.23 −0.61 1.58 0.97 1.74
Std 8.38 7.47 7.62 7.73 8.33 9.80 10.28 9.93 9.75 9.65 10.04
SR −0.24 −0.23 −0.06 0.19 0.09 0.21 −0.02 −0.06 0.16 0.10 0.17

High-minus-Low: rxj − rx1 (without b-a) rxj − rx1 (without b-a)

Mean 2.47 4.05 6.02 5.48 8.07 1.79 4.33 3.58 4.78
Std 5.62 5.60 6.72 6.68 9.17 7.19 7.06 8.09 9.51
SR 0.44 0.72 0.90 0.82 0.88 0.25 0.61 0.44 0.50

High-minus-Low: rxj
net − rx1

net (with b-a) rxj
net − rx1

net (with b-a)

Mean 0.26 1.53 3.44 2.74 4.07 −0.38 1.82 1.20 1.98
Std 5.62 5.62 6.70 6.69 9.22 7.21 7.06 8.11 9.52
SR 0.05 0.27 0.51 0.41 0.44 −0.05 0.26 0.15 0.21

Notes: This table reports, for each portfolio j, the average change in log spot exchange rates ∆sj , the average log
forward discount f j − sj , the average log excess return rxj without bid-ask spreads, the average log excess return
rxj

net with bid-ask spreads, and the average return on the long short strategy rxj
net − rx1

net and rxj − rx1 (with and
without bid-ask spreads). Log currency excess returns are computed as rxj

t+1 = −∆sj
t+1 +f j

t −sj
t . All moments are

annualized and reported in percentage points. For excess returns, the table also reports Sharpe ratios, computed as
ratios of annualized means to annualized standard deviations. The portfolios are constructed by sorting currencies
into five (right panel) or six (left panel) groups at time t based on the one-month forward discount (i.e nominal
interest rate differential) at the end of period t−1. The first portfolio (1) contains currencies with the lowest interest
rates. The last portfolio (5 or 6) contains currencies with the highest interest rates. Panel I uses all countries, panel
II focuses on developed countries. Data are monthly, from Barclays and Reuters (Datastream). The sample period
is 11/1983–1/2009.



Table 2: One-Month Ahead Predictability

Portfolio κ0 κf R2 κ0 κf R2 κ0 κf R2 κ0 κf R2

Panel I: Returns Panel II: Exchange Rates

Forward Discount Average Individual Average Individual

1 −6.89 3.63 7.27 0.88 1.07 3.87 −1.72 2.32 3.10 0.88 0.07 0.02

NW [1.82] [0.64] [1.83] [0.32] [1.88] [0.76] [1.83] [0.32]
HH [1.79] [0.56] [1.61] [0.23] [1.83] [0.68] [1.61] [0.23]
VAR [1.70] [0.71] [1.93] [0.34] [1.82] [0.78] [1.90] [0.34]

2 −3.05 2.27 3.58 2.30 2.40 2.44 −1.30 1.80 2.30 2.30 1.40 0.84

NW [1.82] [0.70] [1.55] [0.97] [1.80] [0.72] [1.55] [0.97]
HH [1.84] [0.69] [1.61] [0.91] [1.81] [0.70] [1.61] [0.91]
VAR [1.82] [0.76] [1.86] [1.07] [1.85] [0.81] [1.87] [1.13]

3 −1.08 1.88 2.35 1.03 1.78 1.25 −0.40 1.33 1.19 1.03 0.78 0.24

NW [1.77] [0.65] [1.50] [1.03] [1.75] [0.66] [1.50] [1.03]
HH [1.80] [0.62] [1.50] [1.00] [1.77] [0.63] [1.50] [1.00]
VAR [1.75] [0.72] [1.50] [0.99] [1.69] [0.71] [1.56] [1.01]

4 0.66 2.11 2.87 −0.36 3.25 4.83 0.33 1.49 1.46 −0.36 2.25 2.38

NW [1.73] [0.66] [1.52] [0.87] [1.64] [0.63] [1.52] [0.87]
HH [1.72] [0.63] [1.54] [0.81] [1.68] [0.60] [1.54] [0.81]
VAR [1.84] [0.76] [2.03] [1.01] [1.84] [0.76] [2.02] [0.99]

5 −0.30 2.52 3.57 −5.00 2.81 3.84 −2.18 1.83 1.93 −5.00 1.81 1.63

NW [1.76] [0.78] [2.63] [0.95] [1.74] [0.77] [2.63] [0.95]
HH [1.77] [0.75] [2.63] [0.93] [1.74] [0.74] [2.63] [0.93]
VAR [1.88] [0.84] [2.94] [0.93] [1.91] [0.83] [2.99] [0.95]

6 1.81 3.01 3.67 −0.79 0.73 2.31 −3.56 0.64 0.17 −0.79 −0.27 0.34

NW [2.18] [0.87] [2.56] [0.22] [2.26] [1.02] [2.56] [0.22]
HH [2.13] [0.85] [2.55] [0.21] [2.20] [1.02] [2.55] [0.21]
VAR [2.46] [1.01] [3.04] [0.34] [2.52] [1.18] [3.16] [0.33]

Average −1.47 2.57 5.29 −1.47 2.57 5.29 −1.47 1.57 2.04 −1.47 1.57 2.04

NW [1.53] [0.57] [1.53] [0.57] [1.53] [0.57] 1.53 [0.57]
HH [1.56] [0.54] [1.56] [0.54] [1.56] [0.54] 1.56 [0.54]
VAR [1.59] [0.70] [1.70] [0.70] [1.60] [0.67] 1.65 [0.71]

Notes: Panel I reports summary statistics for return predictability regressions at a one-month horizon. For each
portfolio j and their average, we report the R2, and the slope coefficient in the time-series regression of the log
currency excess return on the average log forward discount (κf) in the left panel and the portfolio-specific log forward
discount (κf ) in the right panel. Panel II reports similar statistics for exchange rate predictability regressions at
a one-month horizon. The Newey and West (1987) NW standard errors are computed with the optimal number
of lags following Andrews (1991). The Hansen and Hodrick (1980) HH standard error are computed with one lag.
The bootstrapped standard errors V AR are computed by drawing from the residuals of a VAR with one lag. All
the returns are annualized and reported in percentage points. Data are monthly, from Barclays (Datastream). The
returns do not take into account bid-ask spreads. The sample period is 11/1983–1/2009.



Table 3: One-Year Ahead Predictability

Portfolio κ0 κf R2 κ0 κf R2 κ0 κf R2 κ0 κf R2

Panel I: Returns Panel II: Exchange Rates

Forward Discount Average Individual Average Individual

1 −2.73 3.87 30.84 8.74 3.26 25.48 0.58 3.00 21.35 8.74 2.26 14.11

NW [1.87] [0.75] [1.73] [0.74] [1.85] [0.75] [1.73] [0.74]
HH [2.07] [0.71] [1.79] [0.77] [2.05] [0.71] [1.79] [0.77]
VAR [1.85] [1.02] [3.63] [1.10] [1.82] [0.97] [3.74] [1.13]
Over [1.78] [0.87] [3.52] [1.00] [2.24] [0.98] [2.11] [0.96]

2 −1.72 1.82 10.45 1.86 1.91 10.21 0.04 1.04 3.67 1.86 0.91 2.52

NW [1.69] [0.70] [1.11] [0.67] [1.67] [0.71] [1.11] [0.67]
HH [1.86] [0.65] [1.18] [0.64] [1.84] [0.66] [1.18] [0.64]
VAR [1.46] [0.90] [1.88] [0.96] [1.47] [0.89] [1.90] [0.95]
Over [1.97] [0.98] [1.92] [1.12] [2.37] [1.24] [1.61] [1.21]

3 −0.42 2.59 18.87 1.85 2.52 17.61 0.41 1.67 8.82 1.85 1.52 7.23

NW [1.60] [0.80] [1.45] [0.84] [1.60] [0.82] [1.45] [0.84]
HH [1.77] [0.84] [1.65] [0.87] [1.77] [0.86] [1.65] [0.87]
VAR [1.61] [1.02] [1.65] [1.03] [1.65] [1.01] [1.65] [1.05]
Over [1.23] [0.94] [1.17] [0.84] [1.74] [1.09] [1.20] [1.11]

4 0.94 2.31 16.62 1.05 2.13 16.61 0.95 1.29 5.88 1.05 1.13 5.30

NW [1.38] [0.79] [1.37] [0.69] [1.37] [0.78] [1.37] [0.69]
HH [1.50] [0.82] [1.48] [0.68] [1.50] [0.81] [1.48] [0.68]
VAR [1.65] [0.91] [1.59] [0.84] [1.65] [0.93] [1.55] [0.84]
Over [2.35] [1.11] [2.16] [0.96] [2.45] [1.24] [2.31] [1.10]

5 1.71 2.66 15.65 −1.02 2.32 15.20 0.46 1.61 6.41 −1.02 1.32 5.47

NW [1.58] [0.82] [1.88] [0.77] [1.54] [0.81] [1.88] [0.77]
HH [1.68] [0.74] [1.89] [0.78] [1.64] [0.74] [1.89] [0.78]
VAR [2.20] [1.27] [2.94] [1.09] [2.20] [1.26] [2.97] [1.09]
Over [1.66] [1.29] [2.15] [1.19] [2.31] [1.34] [2.90] [0.94]

6 1.77 2.98 15.72 −3.02 1.21 9.56 −2.90 1.63 5.18 −3.02 0.21 0.33

NW [1.61] [1.12] [2.51] [0.47] [1.79] [1.01] [2.51] [0.47]
HH [1.78] [1.23] [2.69] [0.50] [1.98] [1.11] [2.69] [0.50]
VAR [2.90] [1.79] [5.21] [0.91] [2.89] [1.77] [5.32] [0.91]
Over [1.59] [1.10] [3.92] [0.72] [1.92] [1.19] [3.83] [0.65]

Average −0.08 2.71 23.33 −0.08 2.71 23.33 −0.08 1.71 10.79 −0.08 1.71 10.79

NW [1.48] [0.73] [1.48] [0.73] [1.48] [0.73] [1.48] [0.73]
HH [1.62] [0.72] [1.62] [0.72] [1.62] [0.72] [1.62] [0.72]
VAR [1.95] [1.05] [1.93] [1.05] [1.95] [1.06] [1.97] [1.04]
Over [2.01] [1.15] [2.01] [1.15] [2.01] [1.15] [2.01] [1.15]

Notes: Panel I reports summary statistics for return predictability regressions at a twelve-month horizon. For each
portfolio j and their average, we report the R2, and the slope coefficient in the time-series regression of the log
currency excess return on the average log forward discount (κf) in the left panel and the portfolio-specific log forward
discount (κf ) in the right panel. Panel II reports similar statistics for exchange rate predictability regressions at a
twelve-month horizon. The Newey and West (1987) NW standard errors are computed with the optimal number
of lags following Andrews (1991). The Hansen and Hodrick (1980) HH standard error are computed with twelve
lags. The bootstrapped standard errors V AR are computed by drawing from the residuals of a VAR with one lag.
Over denotes the Newey and West (1987) standard errors obtained with non-overlapping series. All the returns are
annualized and reported in percentage points. Data are monthly, from Barclays and Reuters (Datastream). The
returns do not take into account bid-ask spreads. The sample period is 11/1983–1/2009.



Table 4: Return Predictability: Portfolio-Specific versus Average Forward Discount

Horizon 1 2 3 6 12 1 2 3 6 12

Portfolio Overlapping Data No Overlapping Data

1 Portfolio 3.87 4.52 7.76 24.79 25.48 3.87 2.44 8.66 24.07 27.12
Average 7.27 12.64 16.54 27.25 30.84 7.27 13.28 17.50 29.34 27.32
Residual 0.03 0.04 0.00 0.73 0.31 0.03 0.31 0.00 0.20 0.23

2 Portfolio 2.44 2.44 5.34 10.44 10.21 2.44 2.10 3.62 11.24 3.67
Average 3.58 4.90 9.45 14.10 10.45 3.58 6.97 7.93 17.00 6.18
Residual 0.08 0.04 0.02 0.10 0.03 0.08 0.00 0.00 0.00 0.21

3 Portfolio 1.25 4.16 5.81 8.99 17.61 1.25 4.42 6.87 17.55 13.03
Average 2.35 4.92 6.38 9.19 18.87 2.35 5.37 7.37 20.27 18.64
Residual 0.11 0.17 0.19 0.35 0.06 0.11 0.09 0.23 0.21 0.19

4 Portfolio 4.83 7.02 7.74 15.36 16.61 4.83 5.55 6.96 24.97 9.49
Average 2.87 4.93 6.23 13.57 16.62 2.87 5.01 5.16 21.94 11.39
Residual 0.24 0.31 0.26 0.14 0.08 0.24 0.22 0.30 0.20 0.00

5 Portfolio 3.84 7.13 6.31 12.44 15.20 3.84 7.71 5.82 33.30 19.94
Average 3.57 6.47 6.56 14.67 15.65 3.57 6.32 5.92 29.32 14.20
Residual 0.14 0.15 0.02 0.03 0.17 0.14 0.32 0.02 0.11 1.81

6 Portfolio 2.31 2.85 3.41 4.91 9.56 2.31 3.21 3.48 4.70 10.06
Average 3.67 4.87 6.19 9.36 15.72 3.67 4.67 5.14 12.62 20.35
Residual 0.06 0.21 0.29 0.83 0.87 0.06 0.02 0.30 0.90 0.39

Notes: This table reports R2 of three sets of time-series regressions. The first set (denoted Portfolio) corresponds
to regressions of the log k-period currency excess return on the log forward discount for each portfolio j:

rxj,k
t+k = κj

0 + κj
1(f

j,k
t − sj

t ) + ηj,k
t .

The second set (denoted Average) corresponds to regressions the log k-period currency excess return for each
portfolio j on the average of log forward discounts across portfolios:

rxj,k
t+k = κj

0 + κj
1ι

′(fkt − sk
t ) + ηj,k

t ,

for each portfolio j. The third set (denoted Residual) corresponds to the residual predictability. We obtain it in
two steps. First, we regress the log k-period currency excess return on the average log forward discount for each
portfolio j:

rxj,k
t+k = κj

0 + κj
1ι

′(fkt − sk
t ) + ηj,k

t .

We then report the R2 in the time-series regression of the residuals ηj,k
t from the first step on the log forward

discounts for each portfolio j:
ηj,k

t+k = κj
0 + κj

1(f
k
t − sk

t ) + ǫj,k
t ,

for each portfolio j. Data are monthly, from Barclays and Reuters (Datastream). The sample period is 11/1983–
1/2009. The left panel panel uses overlapping data and the right panel does not. We consider horizons of k =
1, 2, 3, 6 and 12 months.



Table 5: Contemporaneous Correlations Between Expected Excess Returns or Average Forward
Discounts and Macroeconomic and Financial Variables

IP Pay Help Spread Slope V IX V ol

Portfolio Panel I: Expected Excess Returns

1 −0.56 −0.74 −0.48] 0.28 0.46 −0.09 0.05
[0.12] [0.11] [0.16 [0.06] [0.14] [0.07] [0.07]

2 −0.58 −0.78 −0.53] 0.38 0.41 −0.03 0.13
[0.12] [0.11] [0.15 [0.06] [0.15] [0.07] [0.07]

3 −0.55 −0.66 −0.45] 0.35 0.44 0.07 0.13
[0.17] [0.14] [0.17 [0.05] [0.12] [0.06] [0.06]

4 −0.49 −0.56 −0.39] 0.27 0.38 0.13 0.14
[0.21] [0.17] [0.19 [0.05] [0.12] [0.06] [0.06]

5 −0.33 −0.42 −0.22] 0.19 0.44 0.23 0.19
[0.18] [0.15] [0.14 [0.05] [0.09] [0.06] [0.06]

6 −0.05 −0.13 −0.06 0.13 0.14 0.52 0.40
[0.19] [0.16] [0.12] [0.05] [0.10] [0.06] [0.07]

Maturity Panel II: Average Forward Discount

1 −0.28 −0.34 −0.16 0.18 0.33 0.18 0.12
[0.16] [0.14] [0.15] [0.05] [0.09] [0.05] [0.06]

2 −0.40 −0.46 −0.27 0.25 0.40 0.23 0.17
[0.18] [0.16] [0.15] [0.05] [0.09] [0.06] [0.06]

3 −0.45 −0.51 −0.32 0.29 0.41 0.25 0.18
[0.18] [0.16] [0.15] [0.05] [0.10] [0.06] [0.06]

6 −0.50 −0.56 −0.38 0.35 0.40 0.33 0.25
[0.19] [0.16] [0.15] [0.05] [0.10] [0.06] [0.06]

12 −0.45 −0.59 −0.37 0.29 0.41 0.25 0.24
[0.20] [0.16] [0.16] [0.05] [0.10] [0.06] [0.06]

Notes: Panel I reports the contemporaneous correlation Corr
[
Êtrx

j
t+1, xt

]
between forecasted excess returns (ob-

tained with the portfolio-specific forward discount) and different macroeconomicand financial variables xt: the
12-month percentage change in industrial production (IP ), the 12-month percentage change in the total US non-
farm payroll (Pay), and the 12-month percentage change of the Help-Wanted index (Help), the default spread
(Spread), the slope of the yield curve (Slope) and the CBOE S&P 500 volatility index (V ol). Panel II reports
the contemporaneous correlation of the average forward discount with these variables. Data are monthly, from
Datastream and Global Financial Data. The sample period is 11/1983–1/2009.





Table 6: Forecasting One-Year Ahead Excess Returns and Changes in Exchange Rates with In-
dustrial Production

Portfolios γ0 γIP R2 γ0 γIPres
R2 γ0 γIP R2 γ0 γIPres

R2

Panel I: Excess Returns Panel II: Exchange Rates

1 4.92 −1.74 23.19 −0.17 −1.75 17.11 6.74 −1.42 17.94 2.56 −1.58 16.01

NW [2.55] [0.48] [1.91] [0.75] [2.46] [0.42] [1.77] [0.68]

HH [2.90] [0.51] [2.18] [0.84] [2.80] [0.45] [2.02] [0.75]

VAR [3.24] [0.67] [2.59] [0.78] [3.17] [0.67] [2.26] [0.71]

Over [2.78] [0.55] [1.94] [0.79] [2.75] [0.46] [1.83] [0.72]

2 3.28 −1.29 19.72 −0.52 −1.61 22.13 3.70 −1.01 13.07 0.73 −1.45 19.52

NW [1.83] [0.41] [1.28] [0.50] [1.85] [0.37] [1.25] [0.46]

HH [2.03] [0.44] [1.45] [0.54] [2.07] [0.40] [1.40] [0.49]

VAR [2.19] [0.48] [1.37] [0.48] [2.21] [0.49] [1.31] [0.47]

Over [2.06] [0.50] [1.62] [0.55] [2.10] [0.47] [1.64] [0.51]

3 6.02 −1.61 27.28 1.30 −1.82 25.15 5.42 −1.33 20.95 1.51 −1.65 23.29

NW [1.83] [0.36] [1.34] [0.46] [1.76] [0.33] [1.24] [0.39]

HH [2.06] [0.40] [1.51] [0.51] [1.98] [0.36] [1.39] [0.43]

VAR [2.33] [0.50] [1.57] [0.56] [2.25] [0.49] [1.47] [0.51]

Over [1.75] [0.45] [1.10] [0.52] [1.70] [0.41] [0.80] [0.45]

4 6.88 −1.50 26.24 2.47 −1.66 23.16 5.41 −1.23 19.92 1.80 −1.47 20.80

NW [1.76] [0.34] [1.24] [0.43] [1.64] [0.29] [1.14] [0.34]

HH [1.97] [0.36] [1.40] [0.46] [1.84] [0.30] [1.28] [0.35]

VAR [2.00] [0.46] [1.61] [0.54] [2.12] [0.48] [1.46] [0.48]

Over [2.18] [0.40] [1.82] [0.49] [2.10] [0.29] [1.79] [0.44]

5 9.28 −1.98 32.34 3.47 −2.09 26.11 6.77 −1.78 29.31 1.53 −1.97 25.90

NW [1.89] [0.37] [1.39] [0.49] [1.66] [0.33] [1.24] [0.40]

HH [2.05] [0.38] [1.55] [0.51] [1.78] [0.33] [1.36] [0.41]

VAR [2.71] [0.62] [2.15] [0.71] [2.61] [0.59] [1.91] [0.66]

Over [2.39] [0.59] [1.58] [0.67] [2.06] [0.49] [1.45] [0.59]

6 8.47 −1.61 17.23 3.74 −1.70 13.97 2.77 −1.57 17.91 −1.82 −1.77 16.69

NW [1.81] [0.47] [1.69] [0.57] [1.57] [0.46] [1.52] [0.51]

HH [2.00] [0.49] [1.89] [0.62] [1.72] [0.50] [1.69] [0.54]

VAR [3.96] [0.84] [2.86] [0.93] [3.73] [0.80] [2.59] [0.84]

Over [1.77] [0.55] [1.67] [0.62] [1.67] [0.51] [1.55] [0.60]

Average 6.48 −1.62 31.36 1.71 −1.77 27.11 5.13 −1.39 26.79 1.05 −1.65 27.34

NW [1.76] [0.37] [1.30] [0.48] [1.63] [0.32] [1.17] [0.40]

HH [1.97] [0.40] [1.47] [0.53] [1.82] [0.34] [1.31] [0.43]

VAR [3.03] [0.61] [2.17] [0.67] [2.98] [0.60] [1.94] [0.63]

Over [1.99] [0.46] [1.45] [0.52] [1.86] [0.41] [1.34] [0.45]

Notes: This table reports constant, slope coefficient and R2 in predictability tests using either 12-month changes
in the US industrial production index or 12-month residual changes in the US industrial production index. These
residuals correspond to the US-specific component in IP . They are obtained by projecting the US 12-month change
in IP on the average change in IP across G7 countries excluding the US. The left panel focuses on currency excess
returns. The right panel focuses on changes in exchange rates. The Newey and West (1987) NW standard errors
are computed with the optimal number of lags following Andrews (1991). The Hansen and Hodrick (1980) HH
standard error are computed with one lag. The bootstrapped standard errors V AR are computed by drawing from
the residuals of a VAR with one lag. Over denotes the Newey and West (1987) standard errors obtained with
non-overlapping series. Data are monthly, from Datastream and Global Financial Data. The sample period is
11/1983–1/2009.



Table 7: Forecasting One-Year Ahead Excess Returns and Changes in Exchange Rates with Industrial Production and Forward
Discounts

Portfolios κIP κf W R2 κIP κf W R2 κIP κf W R2 κIP κf W R2

Panel I: Excess Returns Panel II: Exchange Rates

1 −1.05 2.96 0.00 37.60 −1.04 2.21 31.20 −0.91 2.21 27.20 −1.04 1.21 20.71

NW [0.36] [0.81] 40.84 [0.61] [1.14] 36.35 [0.34] [0.80] 24.25 [0.61] [1.14] 21.10
HH [0.39] [0.84] 42.22 [0.68] [1.29] 35.09 [0.37] [0.83] 24.69 [0.68] [1.29] 20.42
VAR [0.64] [1.09] 60.81 [0.72] [1.29] 48.78 [0.64] [1.12] 40.23 [0.72] [1.30] 28.45
Over [0.48] [1.41] 15.04 [0.70] [1.49] 20.82 [0.48] [1.25] 13.48 [0.70] [1.49] 11.49

2 −1.09 0.88 21.64 −1.14 0.56 20.29 −0.97 0.20 13.17 −1.14 −0.44 13.46

NW [0.42] [0.68] 15.73 [0.57] [0.97] 16.04 [0.42] [0.73] 7.97 [0.57] [0.97] 7.29
HH [0.47] [0.70] 16.86 [0.64] [1.08] 16.42 [0.47] [0.75] 7.97 [0.64] [1.08] 7.05
VAR [0.50] [0.93] 29.13 [0.54] [1.10] 31.95 [0.52] [0.95] 17.98 [0.54] [1.11] 25.17
Over [0.55] [1.32] 4.80 [0.67] [1.48] 4.14 [0.55] [1.38] 2.79 [0.67] [1.48] 2.73

3 −1.26 1.49 32.29 −1.29 1.15 29.84 −1.18 0.64 22.00 −1.29 0.15 21.00

NW [0.34] [0.77] 26.46 [0.39] [0.85] 25.57 [0.33] [0.83] 17.63 [0.39] [0.85] 16.65
HH [0.37] [0.85] 22.28 [0.44] [0.93] 21.83 [0.37] [0.91] 14.77 [0.44] [0.93] 13.94
VAR [0.53] [1.00] 44.77 [0.58] [1.12] 38.45 [0.55] [1.03] 27.02 [0.57] [1.13] 27.43
Over [0.53] [1.31] 18.53 [0.63] [1.31] 14.14 [0.52] [1.39] 9.72 [0.63] [1.31] 8.45

4 −1.21 1.26 30.20 −1.21 1.08 29.51 −1.16 0.28 20.14 −1.21 0.08 19.94

NW [0.31] [0.70] 27.39 [0.31] [0.66] 29.02 [0.29] [0.73] 19.94 [0.31] [0.66] 19.22
HH [0.33] [0.76] 24.40 [0.34] [0.70] 26.41 [0.31] [0.79] 17.61 [0.34] [0.70] 16.98
VAR [0.50] [0.91] 42.38 [0.50] [0.83] 40.90 [0.50] [0.93] 28.08 [0.51] [0.84] 27.52
Over [0.35] [1.38] 11.58 [0.40] [1.32] 12.88 [0.33] [1.46] 7.74 [0.40] [1.32] 7.69

5 −1.70 1.18 34.80 −1.72 1.34 36.88 −1.77 0.08 29.32 −1.72 0.34 29.64

NW [0.39] [0.77] 35.59 [0.34] [0.62] 39.81 [0.37] [0.72] 28.81 [0.34] [0.62] 29.99
HH [0.42] [0.77] 42.06 [0.36] [0.65] 44.33 [0.40] [0.72] 31.46 [0.36] [0.65] 31.57
VAR [0.65] [1.20] 45.81 [0.61] [0.96] 47.30 [0.65] [1.20] 32.93 [0.61] [0.96] 34.32
Over [0.69] [1.55] 13.06 [0.55] [0.94] 27.89 [0.66] [1.34] 13.36 [0.55] [0.94] 18.13

6 −1.15 1.98 22.76 −1.56 1.14 25.63 −1.49 0.34 18.08 −1.56 0.14 18.05

NW [0.53] [1.31] 17.46 [0.47] [0.44] 23.94 [0.55] [1.08] 12.16 [0.47] [0.44] 12.40
HH [0.57] [1.44] 15.35 [0.51] [0.46] 19.89 [0.59] [1.18] 10.54 [0.51] [0.46] 10.48
VAR [0.91] [1.82] 27.49 [0.78] [0.80] 30.69 [0.88] [1.74] 21.92 [0.79] [0.80] 21.02
Over [0.61] [1.47] 11.25 [0.53] [0.53] 13.68 [0.66] [1.36] 7.97 [0.53] [0.53] 7.06

Average −1.25 1.63 38.08 −1.25 1.63 38.08 −1.25 0.63 27.95 −1.25 0.63 27.95

NW [0.33] [0.70] 32.44 [0.33] [0.70] 32.44 [0.33] [0.70] 21.40 [0.33] [0.70] 21.40
HH [0.37] [0.74] 30.63 [0.37] [0.74] 30.63 [0.37] [0.74] 19.57 [0.37] [0.74] 19.57
VAR [0.61] [1.11] 54.08 [0.61] [1.11] 54.01 [0.61] [1.11] 36.25 [0.62] [1.12] 36.74
Over [0.47] [1.29] 12.83 [0.47] [1.29] 12.83 [0.47] [1.29] 8.68 [0.47] [1.29] 8.68

Notes: This table reports forecasting results obtained on currency portfolios using the 12-month change in the industrial production index and either
the portfolio-specific 12-month forward discount or the average 12-month forward discount. We report the slope coefficients, the Wald-test χ2 statistic
for the slope coefficients (denoted W ) and the R2 of each regression. The left panel focuses on currency excess returns. The right panel focuses on
changes in exchange rates. The Newey and West (1987) (NW ) standard errors are computed with the optimal number of lags. The Hansen and Hodrick
(1980) (HH) standard errors are computed with 12 lags. For the bootstrapped standard errors, the V AR uses 12 lags. Over denotes the Newey and
West (1987) standard errors obtained with non-overlapping series. Data are monthly, from Datastream and Global Financial Data. The sample period
is 11/1983–1/2009.



Table 8: One-Year Ahead Predictability – Long-Short Portfolios

Portfolio κ0 κf R2 κ0 κf R2

Panel I: Excess Returns Panel II: Exchange Rates

2 Minus 1 1.01 −2.05 21.00 −0.54 −1.96 19.38

NW [1.00] [0.47] [1.01] [0.46]

HH [1.26] [0.50] [1.29] [0.49]

VAR [0.81] [0.53] [0.85] [0.56]

Over [2.23] [0.88] [2.18] [0.85]

3 Minus 1 2.32 −1.28 8.75 −0.17 −1.33 9.19

NW [0.89] [0.48] [0.90] [0.48]

HH [1.02] [0.50] [1.03] [0.50]

VAR [1.01] [0.55] [1.01] [0.60]

Over [2.79] [1.59] [2.81] [1.63]

4 Minus 1 3.67 −1.56 10.45 0.37 −1.71 12.14

NW [1.23] [0.65] [1.19] [0.63]

HH [1.40] [0.70] [1.36] [0.69]

VAR [1.24] [0.73] [1.24] [0.76]

Over [2.30] [0.98] [2.36] [1.04]

5 Minus 1 4.44 −1.21 5.40 −0.11 −1.39 6.79

NW [1.22] [0.62] [1.26] [0.66]

HH [1.38] [0.65] [1.43] [0.70]

VAR [1.87] [1.07] [1.93] [1.04]

Over [1.97] [0.96] [2.24] [1.08]

6 Minus 1 4.50 −0.89 1.47 −3.48 −1.37 3.48

NW [1.80] [1.13] [1.97] [0.99]

HH [2.01] [1.22] [2.22] [1.05]

VAR [2.56] [1.45] [2.45] [1.41]

Over [3.06] [1.62] [3.47] [1.43]

Notes: Panel I reports summary statistics for return predictability regressions at a twelve-month horizon. We focus
here on long-short strategies: for each portfolio j, we assume that the investor is short the first portfolio and long
portfolio j. For each excess return, we report the R2, and the slope coefficient in the time-series regression of the
log currency excess return on the average log forward discount (κf). Panel II reports similar statistics for exchange
rate predictability regressions at a twelve-month horizon. The Newey and West (1987) NW standard errors are
computed with the optimal number of lags following Andrews (1991). The Hansen and Hodrick (1980) HH standard
errors at horizon h are computed with h lags. The bootstrapped standard errors V AR are computed by drawing
from the residuals of a VAR with one lag. Over denotes the Newey and West (1987) standard errors obtained with
non-overlapping series. All the returns are annualized and reported in percentage points. Data are monthly, from
Barclays and Reuters (Datastream). The returns do not take into account bid-ask spreads. The sample period is
11/1983–1/2009.



Table 9: One-Year Ahead Predictability – Long-Short Portfolios, Industrial Production Residuals

Portfolio κ0 κIPres
R2 κ0 κIPres

R2

Panel I: Excess Returns Panel II: Exchange Rates

2 Minus 1 −0.34 0.14 0.27 −1.83 0.13 0.22

NW [1.09] [0.40] [1.09] [0.40]

HH [1.31] [0.47] [1.31] [0.47]

VAR [0.97] [0.37] [1.02] [0.38]

Over [1.28] [0.47] [1.27] [0.47]

3 Minus 1 1.47 −0.07 0.06 −1.05 −0.07 0.07

NW [0.98] [0.41] [1.00] [0.43]

HH [1.13] [0.46] [1.15] [0.49]

VAR [0.99] [0.39] [1.03] [0.39]

Over [1.38] [0.63] [1.37] [0.65]

4 Minus 1 2.64 0.09 0.10 −0.76 0.10 0.12

NW [1.29] [0.46] [1.32] [0.50]

HH [1.48] [0.52] [1.51] [0.56]

VAR [1.41] [0.47] [1.34] [0.48]

Over [1.38] [0.53] [1.37] [0.56]

5 Minus 1 3.64 −0.34 1.13 −1.03 −0.39 1.46

NW [1.29] [0.49] [1.34] [0.53]

HH [1.45] [0.56] [1.51] [0.60]

VAR [1.81] [0.60] [1.95] [0.60]

Over [1.25] [0.58] [1.32] [0.61]

6 Minus 1 3.91 0.05 0.01 −4.39 −0.20 0.20

NW [1.93] [0.68] [1.94] [0.72]

HH [2.18] [0.75] [2.19] [0.79]

VAR [3.04] [0.93] [3.00] [0.96]

Over [2.03] [0.79] [2.07] [0.85]

Notes: Panel I reports summary statistics for return predictability regressions at a twelve-month horizon. We focus
here on long-short strategies: for each portfolio j, we assume that the investor is short the first portfolio and long
portfolio j. For each excess return, we report the R2, and the slope coefficient in the time-series regression of the log
currency excess return on the 12-month residual change in the industrial production index (κIPres

). These residuals
correspond to the US-specific component in IP . They are obtained by projecting the US 12-month change in IP
on the average change in IP across G7 countries excluding the US. Panel II reports similar statistics for exchange
rate predictability regressions at a twelve-month horizon. The Newey and West (1987) NW standard errors are
computed with the optimal number of lags following Andrews (1991). The Hansen and Hodrick (1980) HH standard
errors at horizon h are computed with h lags. The bootstrapped standard errors V AR are computed by drawing
from the residuals of a VAR with one lag. Over denotes the Newey and West (1987) standard errors obtained with
non-overlapping series. All the returns are annualized and reported in percentage points. Data are monthly, from
Barclays and Reuters (Datastream). The returns do not take into account bid-ask spreads. The sample period is
11/1983–1/2009.



Table 10: Out-of-Sample Exchange Rate Predictability: Comparison with a Random Walk

Panel I: One-Month Changes Panel II: Six-Month Changes

Portfolios RMSERW RMSE Ratio MSEt ENC RMSERW RMSE Ratio MSEt ENC

1 2.14 2.15 0.99 −0.37 0.34 5.73 5.59 1.03 0.47 1.48

[0.17] [0.17] [0.01] [1.01] [1.15] [0.92] [0.97] [0.07] [1.10] [0.96]

2 1.90 1.91 0.99 −0.60 −0.05 5.04 5.18 0.97 −0.49 0.58

[0.17] [0.17] [0.01] [0.89] [1.00] [0.84] [0.88] [0.06] [1.11] [1.04]

3 1.91 1.92 1.00 −0.55 −0.28 4.95 4.74 1.04 0.60 1.60

[0.15] [0.15] [0.00] [0.90] [1.00] [0.86] [0.89] [0.07] [1.15] [1.01]

4 1.90 1.91 1.00 −0.12 0.48 4.41 3.62 1.22 2.53 2.91

[0.20] [0.20] [0.01] [1.01] [1.15] [0.74] [0.79] [0.08] [1.02] [0.84]

5 2.05 2.08 0.99 −0.87 −0.35 5.39 4.61 1.17 2.97 3.65

[0.21] [0.21] [0.01] [0.90] [1.00] [1.01] [1.05] [0.08] [1.08] [0.91]

6 2.86 2.87 0.99 −0.46 −0.08 6.30 5.70 1.11 2.66 3.47

[0.21] [0.21] [0.01] [0.87] [0.97] [0.90] [0.92] [0.06] [1.09] [0.94]

Notes: This table reports one-step-ahead out-of-sample predictability test statistics. We first assume that changes
in exchange rates follow a random walk with drift. RMSERW denotes the corresponding square root of the mean
squared error (in percentages). We then use the twelve-month change in the industrial production index to predict
changes in exchange rates. RMSE denotes the corresponding square root of the mean squared error (in percentages).
We add three test statistics: the ratio of the two square root mean squared errors (Ratio = RMSERW /RMSE),
the Diebold-Mariano (MSE − t) and the Clark-McCraken (ENC) statistics. Each model is estimated recursively.
Using information up to date t, we use the model to predict the changes in exchange rates between t and t + 1.
We use at least half of the sample to estimate the model. Standard errors are reported between brackets. They
are obtained from bootstrapping the whole procedure assuming a one-lag VAR for changes in exchange rates and
in industrial production. Data are monthly, from Datastream and Global Financial Data. The sample period is
11/1983 - 04/2009. Panel I focuses on one-month changes in exchange rates. Panel II focuses on six-month changes
in exchange rates. In Panel II, we consider non-overlapping 6-month periods.



Table 11: Summary Statistics - Foreign Investors - Portfolios of Developed and Emerging Countries
- Midpoint Conversion

Portfolio 1 2 3 4 5 6

Panel I: UK

Excess Return: rxj
net

Mean −4.16 −3.49 −3.07 −1.00 −1.11 0.03

SR −0.46 −0.42 −0.35 −0.11 −0.13 0.00

Long-Short: rxj
net − rx1

net

Mean 0.68 1.09 3.16 3.05 4.20

SR 0.12 0.18 0.48 0.44 0.46

Panel II: Japan

Excess Return: rxj
net

Mean −2.13 −3.17 −1.44 0.54 0.62 1.43

SR −0.22 −0.29 −0.14 0.05 0.06 0.11

Long-Short: rxj
net − rx1

net

Mean −1.04 0.69 2.68 2.75 3.56

SR −0.18 0.12 0.44 0.41 0.40

Panel III: Canada

Excess Return: rxj
net

Mean −2.21 −1.67 −0.55 1.18 0.20 1.99

SR −0.23 −0.20 −0.07 0.14 0.02 0.21

Long-Short: rxj
net − rx1

net

Mean 0.54 1.66 3.39 2.41 4.20

SR 0.10 0.29 0.51 0.34 0.45

Notes: This table reports summary statistics for currencies sorted into portfolios. We report averages and Sharpe ratios of log excess
returns rx

j
net with bid-ask spreads and log excess returns on the long short strategy rx

j
net − rx1

net in UK pounds, in Japanese yen,
and in Canadian dollars. All moments are annualized and reported in percentage points. The portfolios are constructed by sorting
currencies into six groups at time t based on the one-month forward discount (i.e nominal interest rate differential) at the end of period
t− 1. Portfolio 1 contains currencies with the lowest interest rates. Portfolio 6 contains currencies with the highest interest rates. Data
are monthly, from Barclays and Reuters (Datastream). The sample period is 11/1983 - 01/2009.



Table 12: One-Year Ahead Predictability: Forecasting Foreign Excess Returns with Foreign Em-
ployment

Months γ0 γEM R2 γ0 γEM R2 γ0 γEM R2 γ0 γEM R2

US UK Canada Japan

1 3.41 −2.30 5.66 −1.20 −3.40 3.24 −1.49 −0.53 2.84 −0.33 −0.19 0.14

[1.92] [1.15] [1.86] [1.62] [2.16] [0.45] [1.85] [0.75]

2 1.30 −1.17 2.23 −1.83 −2.45 2.09 −1.75 −0.43 2.71 −1.94 −0.57 0.94

[1.40] [0.91] [2.18] [1.11] [1.64] [0.37] [2.54] [1.01]

3 3.78 −1.59 3.70 0.59 −3.05 3.29 −0.32 −0.30 1.60 0.44 −1.09 3.93

[1.91] [1.08] [1.55] [1.43] [1.47] [0.33] [2.12] [0.82]

4 5.31 −1.82 5.38 0.48 −1.07 0.60 1.11 −0.32 1.75 1.41 −1.53 7.27

[2.20] [1.19] [1.53] [1.60] [1.38] [0.36] [2.18] [0.82]

5 7.57 −2.63 7.94 4.85 −4.28 7.03 2.45 −0.30 1.44 2.81 −1.60 7.44

[2.26] [1.27] [2.32] [3.19] [1.37] [0.40] [2.18] [0.84]

6 7.31 −2.29 4.83 6.11 −5.09 5.88 2.69 0.06 0.06 2.19 −2.12 10.04

[2.66] [1.56] [4.38] [5.36] [1.22] [0.34] [2.59] [0.92]

Average 4.78 −1.97 6.41 1.50 −3.22 4.97 0.45 −0.30 1.94 0.76 −1.19 5.04

[1.75] [1.09] [1.76] [2.07] [1.37] [0.32] [2.14] [0.83]

Notes: This table reports the constant, slope coefficient and R2 in predictability tests of currency excess returns.
We take the perspective of foreign investors in the US, UK, Canada and Japan. For each home country, we use the
corresponding 12-month change in the log employement index. The standard errors in brackets are Newey-West
standard errors computed with the optimal number of lags. All the returns annualized and reported in percentage
points. Data are monthly, from Datastream and IFS (IMF). The sample period is 11/1983 - 1/2009 (4/1992 - 1/2009
for UK).
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Figure 1: Forecasted Excess Return in Currency Markets and US Business Cycle.

This figure plots the one-month ahead forecasted excess returns on each portfolio j (Êtrx
j
t+1

) using the portfolio-specific forward
discount. All returns are annualized. The dashed line is the year-on-year log change in US Industrial Production Index. Both variables
are de-meaned and scaled by their standard deviation.



Predictable Currency Risk Premia

- Supplementary Appendix -

A Model: A Generalization

Affine Models of SDFs We consider a world with N countries and currencies. We assume that in

each country i, the logarithm of the SDF mi follows an affine process:

−mi
t+1 = ri

t +
1

2
‖λi

t‖2 + λi′

t ui
t+1 +

1

2
‖δi

t‖2 + δi′

t uw
t+1,

where ‖x‖2 denotes the variance of x, ri
t is the risk-free rate in country i, ui

t+1 is a vector of country-specific

shocks, uw
t+1 is a vector of world shocks, and λi

t and δi
t are the market prices of risk associated with these

two sets of shocks. The currency-specific innovations ui
t+1 and global innovations uw

t+1 are i.i.d gaussian,

with zero mean and unit variance. To simplify the algebra, we assume that ui and uw are orthogonal. We

do not specify the law of motion of the risk-free rate ri
t, but assume that it is countercyclical with respect

to state variables. Our SDF is fairly general and simply ensures that the no-arbitrage Euler condition for

the risk-free rate is satisfied.

Market prices of risk are time-varying. We assume that the market price of world risk depends only

on world factors (denoted zw). Countries might differ though in the way their SDFs respond to these

world factors. As a result, loadings on world factors δi′

t differ across countries. We further assume that

SDFs differ only in this dimension. Market prices of country risk depends on country factors (denoted zi)

in the same way across countries. To summarize, we assume that λi
t is a function of zi, but all countries

respond to their own risk factors in the same way. We assume that δi′

t is a function of zw. But countries

respond to the common risk factor in different ways.

Expected Excess Returns The expected excess return of portfolio j is:

Et[rx
j
t+1] =

1

2
[‖λj

t‖2 − ‖λt‖2 + ‖δj
t ‖2 − ‖δt‖2],

where ‖δj
t ‖2 denote the average of all the ‖δi

t‖2 of the i currencies grouped in portfolio j.

We assume that the country-specific shocks average out within each portfolio. In this case, ‖λj
t‖2

is constant in the limit N → ∞ by the law of large numbers. The same reasoning does not apply to

‖δj
t ‖2 because it contains common components that do not cancel out but reinforce each other. As a

result, the expected excess return on portfolio j depends on a dollar-specific component λt and a common

component embedded in the price of world risk δt. This common component drives carry trade returns.

Consider the return on a strategy that goes long in high-interest rate currencies and short in low-interest

rate currencies. The expected excess return on this long-short strategy – denoted hml for high minus low

interest rates) – is equal to:

Et[hmlt+1] =
1

2

(
‖δH

t ‖2 − ‖δL
t ‖2

)
,



where ‖δL
t ‖2 and ‖δH

t ‖2 denote the average loading on the high and low interest rate portfolios. The carry

trade risk premium is solely driven by the global risk factor.

This fairly general model bears the same predictions as the example developed in the main text: there

should be no role for portfolio-specific variables in forecasting currency excess returns; the dollar risk

premium should be counter-cyclical; long-short returns do not depend on US variables.

B Empirical Methodology

Small sample and look-ahead biases When the predictor is persistent and shocks to the predictor

are correlated to the excess return, Stambaugh (1999) shows that the OLS estimator’s finite-sample

properties can lead to spurious predictability. Assume that Xt follows an AR(1) and consider the following

system, estimated over a sample of size N :

Re
t,t+1 = C1 + αXt + ε1

t+1,

Xt+1 = C2 + β1Xt + ε2
t+1.

Then, Stambaugh (1999) shows that the bias in estimating α is proportional to the bias in β:

E(β̂ − β) ≃ −(1 + 3β)/N,

E(α̂ − α) = [cov(ε1, ε2)/V ar(ε2)]E(β̂ − β).

Thus, to derive correct standard errors even in small samples, we use a bootstrapping method described

below.

Bootstrapping Our bootstrapping procedure follows Mark (1995) and Kilian (1999) and is similar to

the one recently used by Goyal and Welch (2005) on US stock excess returns. It preserves the autocorre-

lation structure of the predictors and the cross-correlation of the predictors’ and returns’ shocks. Under

the null, the currency excess return follows a random walk with drift. We impose that hypothesis in the

data generating process.

The boostrapping procedure can be decomposed into 3 steps.

• For each horizon h, we first estimate:

Re
t,t+h = C1

h + ε1
t+h (B.1)

Xt+1 = C2 +

p∑

i=0

βi,hXt−i + ε2
t+1 (B.2)

X is a [T ×P ] matrix of P potential predictors. We assume that there is no predictability in excess

return (H0) and that the predictors of the excess return can be characterized by an AR(p) process,

where p is the higher optimal index determined using the AIC criterion on each predictor. We verify



that the residuals are uncorrelated through time and we store [ε1, ε2] in an [T × (1 + P )] matrix.

ε1 and ε2 are correlated, but this is a natural and interesting feature of the problem. Shocks to the

price-dividend ratio may affect simultaneously the stock excess return. Likewise, shocks to some

measure of macro risk may affect simultaneously the currency excess return.

• For each iteration of the boostrap, we draw with replacement T + 500 pairs of residuals [ε1, ε2].

We use the recursive structure embedded in (B.2) to construct new series [R̂e
t,t+h, X̂t+1] of excess

returns and predictors. We discard the first 500.

With each new series [R̂e
t,t+h, X̂e

t+1] of T excess returns and predictors, we run the univariate equation

(??) using OLS and store the implied slope coefficients α̂h.

• We repeat the boostrapping B = 1000 times and report the standard errors of the estimated α̂h.

As a comparison, we also report the standard errors computed using a GMM estimator following

Hansen (1982). To compute the spectral density matrix, we use Bartlett weights and the optimal

bandwidth criterium proposed by Andrews (1991).

C Additional Results

• US-Specific Industrial Production: Table 13 reports predictability tests on one-year currency

excess returns and changes in exchange rates. The predictors are the residual 12-month changes in

the industrial production index (IPres) and either the portfolio-specific 12-month forward discount

or the average 12-month forward discount. These residuals correspond to the US-specific component

in IP . They are obtained by projecting the US 12-month change in IP on a constant and the average

change in IP across G7 countries excluding the US.

• Long-Short Excess Returns: Table 14 reports predictability tests on one-year, long-short cur-

rency excess returns and changes in exchange rates. The predictors are the residual 12-month

changes in the industrial production index (IP ) and the average 12-month forward discount.

• Out-of-Sample – Other Horizons: Table 15 reports out-of-sample test statistics on three- and

twelve-month changes in exchange rates.

• In-Sample – Developed Countries: Table 16 reports predictability tests on one-month currency

excess returns and one-month changes in exchange rates on a sample of developed countries. These

excess returns and changes in exchange rates correspond to the portfolios presented in the right

panel of Table 1. Table 17 reports predictability tests on one-year currency excess returns and

one-year changes in exchange rates on the same sample of developed countries.

• In-Sample – 1976-2009: Table 18 reports predictability tests on one-month currency excess

returns and one-month changes in exchange rates over a long sample (1976-2009) of developed

countries. Table 19 reports predictability tests on three-month currency excess returns and changes



in exchange rates over the same long sample (1976-2009) of developed countries. In both tables,

the countries in sample are: Australia,Austria, Belgium, Canada, Denmark, Euro Area, France,

Germany, Ireland, Italy, Japan, Netherlands, New Zeland, Norway, Portugal, South Africa, Spain,

Sweden, Switzerland and United Kingdom.

[Table 13 about here.]

[Table 14 about here.]

[Table 15 about here.]

[Table 16 about here.]

[Table 17 about here.]

[Table 18 about here.]

[Table 19 about here.]





Table 13: Forecasting One-Year Ahead Excess Returns with Industrial Production Residuals and Forward Discounts

Portfolios κIPres
κf W R2 κIPres

κf W R2 κIPres
κf W R2 κIPres

κf W R2

Panel I: Excess Returns Panel II: Exchange Rates
1 −1.33 3.43 40.34 −1.27 2.74 33.92 −1.26 2.58 31.18 −1.27 1.74 23.84
NW [0.50] [0.76] 41.70 [0.69] [0.92] 33.29 [0.50] [0.75] 23.93 [0.69] [0.92] 19.74
HH [0.55] [0.79] 46.76 [0.77] [1.03] 32.33 [0.55] [0.78] 25.52 [0.77] [1.03] 19.25
VAR [0.62] [1.00] 64.77 [0.68] [1.09] 45.63 [0.61] [1.00] 46.33 [0.67] [1.11] 29.38
Over [0.61] [1.32] 17.21 [0.81] [1.22] 22.27 [0.64] [1.15] 14.72 [0.81] [1.22] 12.99
2 −1.45 1.34 27.58 −1.41 1.22 26.00 −1.38 0.58 20.63 −1.41 0.22 19.67
NW [0.43] [0.57] 25.35 [0.50] [0.74] 21.94 [0.44] [0.60] 13.88 [0.50] [0.74] 12.50
HH [0.47] [0.56] 31.88 [0.56] [0.79] 24.22 [0.49] [0.59] 15.65 [0.56] [0.79] 12.92
VAR [0.46] [0.80] 44.97 [0.48] [0.92] 43.68 [0.45] [0.81] 32.70 [0.49] [0.87] 35.49
Over [0.52] [1.16] 8.78 [0.57] [1.28] 7.87 [0.53] [1.21] 6.87 [0.57] [1.28] 6.48
3 −1.56 2.07 36.74 −1.51 1.82 33.59 −1.50 1.17 27.46 −1.51 0.82 25.22
NW [0.33] [0.67] 33.62 [0.36] [0.72] 29.46 [0.34] [0.72] 23.86 [0.36] [0.72] 21.52
HH [0.36] [0.72] 28.80 [0.40] [0.76] 25.60 [0.37] [0.78] 20.24 [0.40] [0.76] 18.22
VAR [0.50] [0.85] 55.40 [0.52] [0.93] 44.33 [0.51] [0.88] 35.99 [0.53] [0.95] 30.93
Over [0.47] [1.12] 25.71 [0.52] [0.99] 21.70 [0.49] [1.23] 18.36 [0.52] [0.99] 14.62
4 −1.43 1.84 33.24 −1.37 1.55 31.28 −1.37 0.84 23.17 −1.37 0.55 21.95
NW [0.32] [0.61] 36.34 [0.32] [0.59] 38.16 [0.30] [0.64] 25.45 [0.32] [0.59] 25.14
HH [0.34] [0.64] 34.76 [0.35] [0.62] 39.01 [0.33] [0.69] 23.79 [0.35] [0.62] 24.50
VAR [0.49] [0.80] 52.87 [0.50] [0.73] 41.96 [0.50] [0.84] 32.75 [0.51] [0.74] 27.71
Over [0.44] [1.30] 9.89 [0.49] [1.28] 10.21 [0.43] [1.38] 7.69 [0.49] [1.28] 7.40
5 −1.83 2.05 35.04 −1.87 1.85 35.50 −1.85 1.00 28.26 −1.87 0.85 28.10
NW [0.39] [0.68] 40.55 [0.36] [0.50] 45.27 [0.38] [0.64] 32.53 [0.36] [0.50] 32.27
HH [0.42] [0.63] 58.58 [0.36] [0.48] 54.19 [0.39] [0.58] 44.76 [0.36] [0.48] 36.15
VAR [0.65] [1.03] 52.20 [0.64] [0.93] 45.39 [0.65] [1.04] 39.78 [0.64] [0.98] 33.12
Over [0.65] [1.18] 24.72 [0.59] [0.81] 35.20 [0.62] [1.12] 18.82 [0.59] [0.81] 23.77
6 −1.40 2.52 24.73 −1.80 1.31 25.02 −1.64 1.08 18.89 −1.80 0.31 17.37
NW [0.55] [1.11] 26.51 [0.51] [0.45] 26.91 [0.53] [0.88] 17.38 [0.51] [0.45] 14.75
HH [0.59] [1.22] 24.55 [0.54] [0.48] 22.72 [0.57] [0.95] 15.73 [0.54] [0.48] 12.66
VAR [0.87] [1.65] 27.84 [0.82] [0.77] 31.00 [0.83] [1.57] 22.41 [0.84] [0.79] 20.61
Over [0.66] [1.22] 16.17 [0.61] [0.52] 14.01 [0.67] [1.06] 10.82 [0.61] [0.52] 9.01
Average −1.50 2.21 42.02 −1.50 2.21 42.02 −1.50 1.21 32.54 −1.50 1.21 32.54
NW [0.34] [0.60] 43.26 [0.34] [0.60] 43.26 [0.34] [0.60] 29.30 [0.34] [0.60] 29.30
HH [0.37] [0.61] 45.58 [0.37] [0.61] 45.58 [0.37] [0.61] 29.70 [0.37] [0.61] 29.70
VAR [0.57] [1.01] 79.47 [0.56] [0.95] 74.02 [0.57] [1.00] 48.01 [0.58] [0.97] 48.01
Over [0.43] [1.14] 19.45 [0.43] [1.14] 19.45 [0.43] [1.14] 15.28 [0.43] [1.14] 15.28

Notes: This table reports forecasting results obtained on currency portfolios using the residual 12-month changes in the industrial production index (IP )
and either the portfolio-specific 12-month forward discount or the average 12-month forward discount. These residuals correspond to the US-specific
component in IP . They are obtained by projecting the US 12-month change in IP on the average change in IP across G7 countries excluding the US.
We report the slope coefficients, the Wald-test χ2 statistic for the slope coefficients (denoted W ) and the R2 of each regression. The left panel focuses
on currency excess returns. The right panel focuses on changes in exchange rates. The Newey and West (1987) (NW ) standard errors are computed
with the optimal number of lags. The Hansen and Hodrick (1980) (HH) standard errors are computed with 12 lags. For the bootstrapped standard
errors, the V AR uses 12 lags. Over denotes the Newey and West (1987) standard errors obtained with non-overlapping series. Data are monthly, from
Datastream and Global Financial Data. The sample period is 11/1983–1/2009.



Table 14: One-Year Ahead Predictability – Long-Short Portfolios, Industrial Production and Av-
erage Forward Discount

Portfolio κ0 κIPres
κf R2 κ0 κIPres

κf R2

Panel I: Excess Returns Panel II: Exchange Rates

2 Minus 1 1.16 −0.04 −2.09 21.03 −0.34 −0.06 −2.01 19.43

NW [1.52] [0.22] [0.54] [1.54] [0.23] [0.52]

HH [1.83] [0.24] [0.60] [1.89] [0.25] [0.57]

VAR [1.36] [0.31] [0.61] [1.40] [0.31] [0.61]

Over [2.37] [0.19] [0.86] [2.22] [0.18] [0.83]

3 Minus 1 3.07 −0.22 −1.47 9.49 0.79 −0.27 −1.57 10.34

NW [1.35] [0.21] [0.56] [1.39] [0.21] [0.55]

HH [1.55] [0.22] [0.60] [1.59] [0.22] [0.58]

VAR [1.54] [0.34] [0.60] [1.64] [0.36] [0.67]

Over [3.33] [0.32] [1.69] [3.33] [0.31] [1.74]

4 Minus 1 4.24 −0.16 −1.70 10.78 1.26 −0.26 −1.93 12.95

NW [1.77] [0.24] [0.72] [1.75] [0.23] [0.68]

HH [2.03] [0.26] [0.78] [2.00] [0.24] [0.74]

VAR [2.09] [0.44] [0.83] [2.16] [0.45] [0.86]

Over [2.55] [0.36] [0.88] [2.37] [0.34] [0.92]

5 Minus 1 6.74 −0.65 −1.78 10.13 2.89 −0.86 −2.13 14.50

NW [1.82] [0.31] [0.68] [1.82] [0.30] [0.66]

HH [2.01] [0.33] [0.71] [2.00] [0.32] [0.68]

VAR [2.66] [0.55] [1.05] [2.73] [0.56] [1.02]

Over [3.05] [0.43] [1.10] [2.90] [0.41] [1.14]

6 Minus 1 4.87 −0.10 −0.98 1.53 −1.45 −0.58 −1.87 5.33

NW [2.42] [0.58] [1.43] [2.43] [0.54] [1.16]

HH [2.68] [0.62] [1.55] [2.70] [0.58] [1.22]

VAR [4.28] [0.95] [1.65] [4.20] [0.94] [1.53]

Over [4.03] [0.51] [1.75] [4.03] [0.53] [1.49]

Notes: Panel I reports summary statistics for return predictability regressions at a twelve-month horizon. We focus
here on long-short strategies: for each portfolio j, we assume that the investor is short the first portfolio and long
portfolio j. For each excess return, we report the R2, and the slope coefficient in the time-series regression of the
log currency excess return on the 12-month change in the industrial production index (κIP ) and the average log
forward discount (κf). Panel II reports similar statistics for exchange rate predictability regressions at a twelve-
month horizon. The Newey and West (1987) NW standard errors are computed with the optimal number of lags
following Andrews (1991). The Hansen and Hodrick (1980) HH standard errors at horizon h are computed with h
lags. The bootstrapped standard errors V AR are computed by drawing from the residuals of a VAR with one lag.
Over denotes the Newey and West (1987) standard errors obtained with non-overlapping series. All the returns are
annualized and reported in percentage points. Data are monthly, from Barclays and Reuters (Datastream). The
returns do not take into account bid-ask spreads. The sample period is 11/1983–1/2009.



Table 15: Out-of-Sample Exchange Rate Predictability: Comparison with a Random Walk – Three-
and Twelve-Month Horizons

Panel I: Three-Month Changes Panel II: Twelve-Month Changes

Portfolios RMSERW RMSE Ratio MSEt ENC RMSERW RMSE Ratio MSEt ENC

1 3.75 3.67 1.02 0.60 1.33 7.37 6.83 1.08 0.66 1.69

[0.44] [0.43] [0.03] [0.94] [0.95] [1.64] [1.80] [0.10] [1.35] [1.08]

2 3.32 3.35 0.99 −0.38 0.35 9.01 8.86 1.02 0.94 1.62

[0.42] [0.42] [0.02] [1.07] [1.16] [1.92] [2.05] [0.07] [1.34] [1.05]

3 3.72 3.72 1.00 0.07 0.51 7.52 7.84 0.96 −0.25 0.55

[0.64] [0.65] [0.02] [1.17] [1.27] [1.35] [1.69] [0.10] [1.30] [1.06]

4 4.07 4.05 1.01 0.27 0.52 8.96 8.37 1.07 1.54 1.40

[0.79] [0.80] [0.02] [1.24] [1.38] [1.98] [2.09] [0.09] [1.42] [1.11]

5 5.02 5.05 0.99 −0.23 0.39 7.96 6.49 1.23 1.75 1.77

[1.16] [1.17] [0.02] [1.20] [1.32] [1.58] [2.11] [0.12] [1.28] [1.07]

6 5.75 5.75 1.00 −0.05 0.31 8.54 7.60 1.12 1.52 1.49

[0.86] [0.87] [0.02] [1.15] [1.26] [1.64] [2.00] [0.10] [1.31] [1.07]

Notes: This table reports one-step-ahead out-of-sample predictability test statistics. We first assume that changes
in exchange rates follow a random walk with drift. RMSERW denotes the corresponding square root of the mean
squared error (in percentages). We then use the twelve-month change in the industrial production index to predict
changes in exchange rates. RMSE denotes the corresponding square root of the mean squared error (in percentages).
We add three test statistics: the ratio of the two square root mean squared errors (Ratio = RMSERW /RMSE),
the Diebold-Mariano (MSEt) and the Clark-McCraken (ENC) statistics. Each model is estimated recursively.
Using information up to date t, we use the model to predict the changes in exchange rates between t and t + 1.
We run out-of-sample tests in the second half of the sample. Standard errors are reported between brackets. They
are obtained from bootstrapping the whole procedure assuming a one-lag VAR for changes in exchange rates and
in industrial production. Data are monthly, from Datastream and Global Financial Data. The sample period is
11/1983–1/2009. Panel I focuses on three-month changes in exchange rates. Panel II focuses on twelve-month
changes in exchange rates. In both panels, we consider non-overlapping series.



Table 16: One-Month Ahead Predictability - Developed Countries

Portfolio κ0 κf R2 κ0 κf R2 κ0 κf R2 κ0 κf R2

Panel I: Returns Panel II: Exchange Rates

1 −1.99 2.60 2.46 3.74 1.67 1.59 1.32 1.53 0.86 3.74 0.67 0.26

NW [2.02] [0.89] [3.01] [0.98] [2.04] [0.91] [3.01] [0.98]

HH [1.98] [0.89] [3.03] [1.04] [2.01] [0.91] [3.03] [1.04]

VAR [2.04] [0.98] [3.40] [0.95] [2.02] [0.98] [3.26] [0.95]

2 −0.15 2.37 2.18 1.82 1.42 0.82 1.06 1.44 0.81 1.82 0.42 0.07

NW [2.13] [0.97] [2.23] [0.99] [2.14] [0.97] [2.23] [0.99]

HH [2.11] [0.95] [2.25] [0.98] [2.12] [0.95] [2.25] [0.98]

VAR [2.21] [1.04] [2.38] [1.10] [2.20] [1.07] [2.22] [1.14]

3 2.25 2.95 3.48 2.69 2.74 3.26 2.40 1.93 1.52 2.69 1.74 1.34

NW [1.97] [1.02] [1.96] [1.05] [1.97] [1.01] [1.96] [1.05]

HH [2.00] [1.04] [2.00] [1.06] [2.00] [1.03] [2.00] [1.06]

VAR [2.04] [1.06] [2.02] [1.06] [2.05] [1.02] [1.99] [1.06]

4 1.58 2.62 2.83 −0.42 2.24 2.41 0.66 1.58 1.05 −0.42 1.24 0.75

NW [1.98] [1.13] [1.97] [1.05] [1.98] [1.12] [1.97] [1.05]

HH [2.03] [1.18] [1.99] [1.10] [2.03] [1.17] [1.99] [1.10]

VAR [2.15] [1.11] [2.39] [0.97] [2.20] [1.14] [2.42] [0.96]

5 2.87 2.25 1.92 −4.69 2.04 2.35 −0.87 1.31 0.66 −4.69 1.04 0.62

NW [2.18] [1.20] [4.24] [1.14] [2.17] [1.22] [4.24] [1.14]

HH [2.12] [1.23] [4.08] [1.12] [2.11] [1.24] [4.08] [1.12]

VAR [2.30] [1.20] [4.10] [0.95] [2.32] [1.16] [4.29] [0.96]

Notes: Panel I reports summary statistics for return predictability regressions at a one-month horizon. For each
portfolio j, we report the R2, and the slope coefficient in the time-series regression of the log currency excess return
on the average log forward discount (κf) in the left panel and the portfolio-specific log forward discount (κf ) in the
right panel. Panel II reports similar statistics for exchange rate predictability regressions at a one-month horizon.
The Newey and West (1987) NW standard errors are computed with the optimal number of lags following Andrews
(1991). The Hansen and Hodrick (1980) HH standard error are computed with one lag. The bootstrapped standard
errors V AR are computed by drawing from the residuals of a VAR with one lag. All the returns are annualized
and reported in percentage points. Data are monthly, from Barclays (Datastream). The returns do not take into
account bid-ask spreads. The sample period is 11/1983–1/2009.



Table 17: One-Year Ahead Predictability - Developed Countries

Portfolio κ0 κf R2 κ0 κf R2 κ0 κf R2 κ0 κf R2

Panel I: Returns Panel II: Exchange Rates

1 0.32 2.98 20.01 7.47 2.51 16.79 3.16 1.94 9.45 7.47 1.51 6.82

NW [2.03] [0.77] [2.37] [0.78] [2.06] [0.78] [2.37] [0.78]

HH [2.32] [0.80] [2.62] [0.85] [0.17] [0.91] [0.25] [1.04]

VAR [2.31] [1.14] [4.66] [1.27] [0.18] [0.98] [0.28] [0.97]

Over [2.15] [1.10] [3.46] [1.07] [2.18] [1.11] [3.46] [1.07]

2 1.36 2.46 13.61 3.10 1.54 6.07 2.49 1.49 5.29 3.10 0.54 0.78

NW [2.14] [1.04] [2.13] [0.94] [2.21] [1.06] [2.13] [0.94]

HH [2.44] [1.15] [2.42] [1.04] [0.18] [0.95] [0.19] [0.98]

VAR [2.67] [1.30] [3.95] [1.59] [0.19] [1.10] [0.19] [1.12]

Over [2.66] [1.49] [2.92] [1.38] [2.76] [1.52] [2.92] [1.38]

3 2.34 2.42 15.63 2.25 2.25 15.08 2.30 1.39 5.72 2.25 1.25 5.20

NW [1.76] [0.89] [1.80] [0.83] [1.78] [0.90] [1.80] [0.83]

HH [1.98] [0.96] [2.03] [0.89] [0.17] [1.03] [0.17] [1.06]

VAR [1.95] [1.03] [1.87] [0.90] [0.17] [1.02] [0.18] [1.03]

Over [1.84] [1.11] [1.92] [1.14] [1.86] [1.13] [1.92] [1.14]

4 2.55 2.48 18.50 0.59 2.19 17.41 1.66 1.41 6.87 0.59 1.19 5.88

NW [1.60] [0.94] [1.64] [0.80] [1.60] [0.94] [1.64] [0.80]

HH [1.78] [1.01] [1.80] [0.83] [0.17] [1.17] [0.17] [1.10]

VAR [2.42] [1.29] [2.22] [1.00] [0.18] [1.12] [0.21] [1.01]

Over [2.08] [1.29] [2.64] [1.12] [2.13] [1.33] [2.64] [1.12]

5 4.23 1.71 7.87 −1.33 1.83 10.20 1.19 0.82 1.98 −1.33 0.83 2.28

NW [1.92] [1.30] [3.25] [1.13] [1.84] [1.28] [3.25] [1.13]

HH [2.17] [1.45] [3.61] [1.26] [0.18] [1.24] [0.34] [1.12]

VAR [3.50] [1.55] [5.03] [1.51] [0.20] [1.17] [0.34] [0.95]

Over [2.19] [1.51] [4.04] [1.26] [2.07] [1.46] [4.04] [1.26]

Notes: Panel I reports summary statistics for return predictability regressions at a twelve-month horizon. For each
portfolio j, we report the R2, and the slope coefficient in the time-series regression of the log currency excess return
on the average log forward discount (κf) in the left panel and the portfolio-specific log forward discount (κf ) in
the right panel. Panel II reports similar statistics for exchange rate predictability regressions at a twelve-month
horizon. The Newey and West (1987) NW standard errors are computed with the optimal number of lags following
Andrews (1991). The Hansen and Hodrick (1980) HH standard error are computed with one lag. The bootstrapped
standard errors V AR are computed by drawing from the residuals of a VAR with one lag. Over denotes the Newey
and West (1987) standard errors obtained with non-overlapping series. All the returns are annualized and reported
in percentage points. Data are monthly, from Barclays and Reuters (Datastream). The returns do not take into
account bid-ask spreads. The sample period is 11/1983–1/2009.



Table 18: One-Month Ahead Predictability, 1976-2009

Portfolio κ0 κf R2 κ0 κf R2 κ0 κf R2 κ0 κf R2

Panel I: Returns Panel II: Exchange Rates

1 −4.07 1.89 2.03 5.66 2.31 3.03 −0.04 1.22 0.86 5.66 1.31 0.99

NW [1.98] [0.71] [2.79] [0.73] [1.95] [0.70] [2.79] [0.73]

HH [1.92] [0.72] [2.83] [0.67] [1.89] [0.71] [2.83] [0.67]

VAR [2.05] [0.70] [2.70] [0.70] [1.95] [0.71] [2.67] [0.69]

2 −3.05 2.33 3.17 1.96 2.80 3.95 −1.33 1.55 1.43 1.96 1.80 1.67

NW [2.02] [0.78] [1.91] [0.86] [2.00] [0.77] [1.91] [0.86]

HH [2.06] [0.82] [2.02] [0.91] [2.03] [0.81] [2.02] [0.91]

VAR [2.10] [0.75] [1.89] [0.79] [2.18] [0.74] [1.87] [0.79]

3 −1.36 1.39 1.29 −1.28 2.03 2.36 −1.07 0.50 0.17 −1.28 1.03 0.62

NW [1.93] [0.81] [1.77] [0.82] [1.89] [0.79] [1.77] [0.82]

HH [1.94] [0.85] [1.80] [0.88] [1.93] [0.84] [1.80] [0.88]

VAR [1.95] [0.68] [1.83] [0.76] [1.96] [0.74] [1.85] [0.78]

4 0.09 1.67 1.89 −0.94 1.28 1.29 −1.06 0.64 0.28 −0.94 0.28 0.06

NW [1.78] [0.79] [2.23] [0.73] [1.79] [0.80] [2.23] [0.73]

HH [1.81] [0.84] [2.30] [0.77] [1.82] [0.84] [2.30] [0.77]

VAR [2.02] [0.72] [2.52] [0.69] [1.98] [0.74] [2.45] [0.70]

5 1.26 1.78 1.74 0.48 0.43 0.41 −3.63 0.15 0.01 0.48 −0.57 0.69

NW [1.92] [0.78] [2.91] [0.36] [1.96] [0.81] [2.91] [0.36]

HH [1.93] [0.83] [2.97] [0.37] [1.97] [0.85] [2.97] [0.37]

VAR [2.13] [0.82] [3.32] [0.39] [2.32] [0.83] [3.31] [0.40]

Notes: Panel I reports summary statistics for return predictability regressions at a one-month horizon. For each
portfolio j, we report the R2, and the slope coefficient in the time-series regression of the log currency excess return
on the average log forward discount (κf) in the left panel and the portfolio-specific log forward discount (κf ) in the
right panel. Panel II reports similar statistics for exchange rate predictability regressions at a one-month horizon.
The Newey and West (1987) NW standard errors are computed with the optimal number of lags following Andrews
(1991). The Hansen and Hodrick (1980) HH standard error are computed with one lag. The bootstrapped standard
errors V AR are computed by drawing from the residuals of a VAR with one lag. All the returns are annualized
and reported in percentage points. Data are monthly, from Barclays (Datastream). The returns do not take into
account bid-ask spreads. The sample period is 11/1976–1/2009.



Table 19: Three-Month Ahead Predictability, 1976-2009

Portfolio κ0 κf R2 κ0 κf R2 κ0 κf R2 κ0 κf R2

Panel I: Returns Panel II: Exchange Rates

1 −4.16 2.30 6.52 5.91 2.44 8.06 −0.24 1.54 3.12 5.91 1.44 2.96

NW [1.81] [0.67] [2.48] [0.59] [1.74] [0.65] [2.48] [0.59]

HH [2.03] [0.77] [2.93] [0.73] [1.98] [0.75] [2.93] [0.73]

VAR [2.79] [1.03] [3.97] [1.01] [2.76] [1.05] [3.94] [1.04]

Over [1.87] [2.75] [2.80] [2.93] [1.87] [2.75] [2.80] [2.93]

2 −1.99 1.94 4.66 1.78 2.17 5.57 −0.30 1.09 1.53 1.78 1.17 1.68

NW [1.97] [0.72] [1.92] [0.73] [1.93] [0.71] [1.92] [0.73]

HH [2.01] [0.79] [2.05] [0.83] [1.98] [0.77] [2.05] [0.83]

VAR [2.82] [0.98] [2.69] [1.09] [2.77] [1.02] [2.47] [1.07]

Over [2.03] [3.14] [1.98] [3.30] [2.03] [3.14] [1.98] [3.30]

3 −1.07 1.86 4.88 −0.61 1.99 5.15 −0.84 0.92 1.25 −0.61 0.99 1.32

NW [1.88] [0.73] [1.82] [0.75] [1.88] [0.73] [1.82] [0.75]

HH [1.91] [0.78] [1.86] [0.81] [1.90] [0.78] [1.86] [0.81]

VAR [2.51] [0.96] [2.37] [0.98] [2.53] [0.96] [2.40] [0.96]

Over [1.95] [3.14] [1.89] [3.23] [1.95] [3.14] [1.89] [3.23]

4 −0.00 1.56 3.46 −1.12 1.24 2.52 −1.17 0.54 0.42 −1.12 0.24 0.10

NW [1.89] [0.73] [2.29] [0.65] [1.92] [0.74] [2.29] [0.65]

HH [1.87] [0.81] [2.28] [0.72] [1.89] [0.82] [2.28] [0.72]

VAR [2.77] [1.03] [3.33] [0.95] [2.62] [1.03] [3.21] [0.93]

Over [1.86] [3.33] [2.17] [2.72] [1.86] [3.33] [2.17] [2.72]

5 0.90 1.49 2.51 0.02 0.41 0.57 −3.77 0.05 0.00 0.02 −0.59 1.21

NW [1.97] [0.84] [3.09] [0.42] [2.06] [0.86] [3.09] [0.42]

HH [1.98] [0.90] [3.13] [0.42] [2.05] [0.91] [3.13] [0.42]

VAR [3.29] [1.16] [4.88] [0.66] [3.30] [1.18] [4.93] [0.63]

Over [2.03] [3.47] [3.18] [1.78] [2.03] [3.47] [3.18] [1.78]

Notes: Panel I reports summary statistics for return predictability regressions at a three-month horizon. For each
portfolio j, we report the R2, and the slope coefficient in the time-series regression of the log currency excess return
on the average log forward discount (κf) in the left panel and the portfolio-specific log forward discount (κf ) in the
right panel. Panel II reports similar statistics for exchange rate predictability regressions at a three-month horizon.
The Newey and West (1987) NW standard errors are computed with the optimal number of lags following Andrews
(1991). The Hansen and Hodrick (1980) HH standard error are computed with one lag. The bootstrapped standard
errors V AR are computed by drawing from the residuals of a VAR with one lag. All the returns are annualized
and reported in percentage points. Data are monthly, from Barclays (Datastream). The returns do not take into
account bid-ask spreads. The sample period is 11/1976–1/2009.
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