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This paper develops a framework for evaluating the impact of currency hedging on expected returns and 
volatility and tests the implications for global equity and fixed income portfolios using data on 12 developed 
markets from 1985 to 2019. We show that the impact of currency hedging on overall portfolio volatility 
depends on the magnitude of asset volatility relative to that of currency volatility. We also find that currency 
returns cannot be reliably predicted using the prior month currency returns or interest rate differentials. 
The forward currency premium, however, contains reliable information about differences in expected returns 
between unhedged and hedged portfolios, and can be used to pursue higher expected returns through 
a selectively hedged strategy.
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Abstract 

This paper develops a framework for evaluating the impact of currency hedging on expected returns 

and volatility and tests the implications for global equity and fixed income portfolios using data on 

12 developed markets from 1985 to 2019. We show that the impact of currency hedging on overall 

portfolio volatility depends on the magnitude of asset volatility relative to that of currency volatility. 

We also find that currency returns cannot be reliably predicted using the prior month currency 

returns or interest rate differentials. The forward currency premium, however, contains reliable 

information about differences in expected returns between unhedged and hedged portfolios, and can 

be used to pursue higher expected returns through a selectively hedged strategy. 

Introduction 

Currency movements can have important effects on the returns of unhedged foreign investments. 

While currency hedging can reduce the impact of currency movements on portfolio returns, an 

informed decision on whether and when to hedge currency exposure depends on many factors. In 

this paper, we develop and test a framework that can be used to evaluate the impact of currency 

hedging on expected returns and volatility while informing currency hedging decisions based on 

different asset allocations and investment goals. 

We decompose the expected return and variance of a foreign asset on an unhedged and hedged basis. 

The difference in expected returns between an unhedged and a hedged foreign asset depends on the 

expected currency return and the forward currency premium (discount). The volatility impact of 

currency hedging is mainly determined by the variance of the asset return, the variance of the 

currency return, and the covariance between asset and currency returns. Based on this decomposition, 

we examine empirically the relevance of each component for currency hedging decisions. 

Using data on 12 developed markets currencies from January 1985 to December 2019, we find that 

average monthly currency returns are not reliably different from zero. We also find that monthly 

currency movements cannot be consistently predicted using past currency returns or interest rate 

differentials. This finding is consistent with the academic evidence, which also suggests that 

currency movements are difficult to predict in the short to medium term in a manner that is relevant 

for making investment decisions. However, the forward currency premium (discount), which is 

based on observable currency spot and forward rates, contains reliable information about differences 

in expected returns between an unhedged and hedged global portfolio. 

The impact of currency hedging on volatility depends mostly on the magnitude of asset volatility 

relative to that of currency volatility. Using equity, fixed income, and currency data for 12 developed 

markets, we find that the volatility of stocks tends to be higher than that of currencies, and, as a 

result, unhedged and hedged developed markets equity portfolios tend to have similar volatility. For 

fixed income, however, currency volatility dominates the overall portfolio volatility if left unhedged. 
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Consequently, for developed markets portfolios with high allocations to fixed income, hedging 

currency exposure leads to a meaningful reduction in volatility. 

Based on these findings, we construct selectively hedged developed markets equity and fixed 

income strategies that dynamically vary currency exposure based on observable forward currency 

premiums. Currencies are only hedged in months when the forward currency premium at the 

beginning of the month is positive, indicating that the expected return is higher for the hedged than 

the unhedged currency. Over the full sample period from January 1985 to December 2019, for both 

developed markets equity and fixed income strategies, a selectively hedged strategy that equally 

weights countries outperforms the always hedged and always unhedged counterparts as well as a 

strategy that maintains a static hedge with the same time-series average hedge ratio. For developed 

markets equities, the selectively hedged portfolio generates an annualized outperformance of 0.6%, 

2.2%, and 1.2% relative to the unhedged, hedged, and static portfolios, respectively. Volatility is 

similar across these portfolios, ranging from 13.9% to 16.3% per year. For developed markets fixed 

income, volatility increases meaningfully with currency exposure: the annualized volatility is 1.3% 

for the always hedged portfolio, 4.7% for the selectively hedged portfolio, and 7.5% for the always 

unhedged portfolio. In terms of annualized returns, the selectively hedged portfolio outperforms 

hedged, static, and unhedged portfolios by 2.0%, 1.1%, and 0.5%, respectively. Importantly, this 

approach to increasing expected returns uses the information in current forward currency premiums 

and does not rely on forecasting exchange rates. Taken together, these results suggest that a global 

equity investor can use currency hedging decisions informed by forward currency premiums to 

increase expected returns without substantially increasing portfolio volatility. When the majority of 

investments are in fixed income, selectively hedged strategies can be appropriate for those who are 

willing to accept more volatility in pursuit of higher expected returns. 

This paper provides guidance on how investors with global portfolios may approach currency 

hedging decisions. Our results on exchange rate predictability confirm the previous literature 

documenting the empirical failure of uncovered interest rate parity (UIRP), especially at short 

horizons (see, for example, Fama, 1984; Chinn and Quayyum, 2012;  Ismailov and Rossi, 2018), 

and are consistent with much of the empirical work concluding that accurately predicting foreign 

exchange movements remains an extremely challenging task (see, for example, Meese and Rogoff, 

1983; Fama, 1984; Taylor, 1995; Cheung, Chinn, and Pascual, 2005; Rogoff and Stavrakeva, 2008; 

Rogoff, 2009; Rossi, 2013; Calomiris and Mamaysky, 2019). Our finding that the forward currency 

premium can help inform currency hedging decisions is related to and consistent with the currency 

carry-trade literature (see, for example, Burnside, Eichenbaum, Kleshchelski and Rebelo, 2010; 

Lustig, Roussanov and Verdelhan, 2011; Barroso and Santa-Clara, 2015; Jurek, 2014; Daniel, 

Hodrick and Lu, 2014). More broadly, this paper contributes to the literature on the role currencies 

have in capital markets and the optimal currency exposures for investors, (see, for example, Black, 

1990; Glen and Jorion, 1993; Campbell, Serfaty-de Medeiros and Vicerira, 2010; and Ranaldo and 

Söderlind, 2010). 
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The rest of the paper is organized as follows: Section 1 outlines the general currency hedging 

problem and develops a framework to evaluate hedging decisions; Section 2 describes the equity, 

fixed income, and currency data used in this study; Section 3 presents the empirical results; and 

Section 4 concludes. 

1. Framework for Evaluating Currency Hedging Decisions 

We will start with one foreign asset and generalize to a portfolio with multiple foreign assets. 

Consider a US investor who holds a foreign asset i and measures its returns in US dollars over an 

investment horizon from t to t+1. We follow a similar framework to Glen and Jorion (1993), 

defining  𝑆𝑆𝑖𝑖,𝑡𝑡 as the spot US dollar price of foreign currency at time t and 𝑃𝑃𝑖𝑖,𝑡𝑡 as the value of the 

foreign asset denominated in foreign currency observable at time t. At the end of each investment 

period, the total return in US dollars from time t to t+1 on an unhedged foreign investment, 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 , 

is measured as: 

𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 =  
𝑃𝑃𝑖𝑖,𝑡𝑡+1 𝑆𝑆𝑖𝑖,𝑡𝑡+1
𝑃𝑃𝑖𝑖,𝑡𝑡 𝑆𝑆𝑖𝑖,𝑡𝑡

− 1  (1) 

Equation (1) can be restated as: 

𝑅𝑅𝑖𝑖,𝑡𝑡+1       
𝑈𝑈𝑈𝑈 = �1 +

𝑃𝑃𝑖𝑖,𝑡𝑡+1 − 𝑃𝑃𝑖𝑖,𝑡𝑡
𝑃𝑃𝑖𝑖,𝑡𝑡

� × �1 +
 𝑆𝑆𝑖𝑖,𝑡𝑡+1−𝑆𝑆𝑖𝑖,𝑡𝑡

 𝑆𝑆𝑖𝑖,𝑡𝑡
� − 1

= �1 + 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 � × �1 + 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � − 1
= 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 + 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 + 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐  

 (2) 

where 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 =  𝑃𝑃𝑖𝑖,𝑡𝑡+1 – 𝑃𝑃𝑖𝑖,𝑡𝑡
𝑃𝑃𝑖𝑖,𝑡𝑡

 is the return of the foreign asset denominated in the foreign currency  and 

𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 = 𝑆𝑆𝑖𝑖,𝑡𝑡+1−𝑆𝑆𝑖𝑖,𝑡𝑡
𝑆𝑆𝑖𝑖,𝑡𝑡

 is the return on the currency over the same period. From equation (2) we see that, 

when an investor buys an asset denominated in a foreign currency on an unhedged basis, its return 

is determined by both the return of the foreign asset and the return of the currency. 

To manage the component of returns due to currency exposures, investors can sell a currency 

forward at t for exchange at t+1, locking in the future exchange rate. The forward rate, 𝐹𝐹𝑖𝑖,𝑡𝑡 , 

represents the exchange rate at which market participants agree today to exchange foreign currency 

for US dollars at a future date t+1. Both the forward rate and spot rate are market prices observable 

at time t, reflecting the actions and expectations of market participants. 

More generally, if the investor hedges the currency exposure by selling currency forward at time t 

for a portion of the initial value of the investment, the return from time t to t+1 is: 

𝑅𝑅𝑖𝑖,𝑡𝑡+1
ℎ𝑖𝑖 = 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 + 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 + 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 + ℎ𝑖𝑖�𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 − 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � (3) 

where the hedge ratio ℎ𝑖𝑖 ∈ [0,1] is the percentage of the initial value hedged and 𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 = 𝐹𝐹𝑖𝑖,𝑡𝑡
𝑆𝑆𝑖𝑖,𝑡𝑡

− 1  

is referred to as the forward currency premium (discount). In the case of ℎ𝑖𝑖 = 0, the currency 
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exposure of the investment is unhedged and we are back to equation (2). On the other hand, ℎ𝑖𝑖 = 1 

implies that the initial value of the asset is fully hedged (denoted as “FH”) and the equation 

simplifies to: 

𝑅𝑅𝑖𝑖,𝑡𝑡+1𝐹𝐹𝑈𝑈 = 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 + 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 + 𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 (4) 

Note that a hedge ratio equal to 1 does not completely eliminate the currency risk of the foreign 

asset due to market movements between t and t+1 that cause the value of foreign assets to deviate 

from initial value. The interaction between asset movement and currency exposure is represented 

by the cross term 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 , which is typically second order, especially if the time interval between 

t and t+1 is small. 

Covered interest rate parity1 (CIRP) implies the forward currency premium (discount) is related to 

the interest rate differential between the home and foreign market. That is,  𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 = (1+𝑖𝑖𝑡𝑡)
�1+𝑖𝑖𝑡𝑡

∗�
− 1, 

where 𝑖𝑖𝑡𝑡 is the home country interest rate and 𝑖𝑖𝑡𝑡∗ is the foreign country interest rate at t. 𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 is 

positive (premium) when 𝑖𝑖𝑡𝑡 > 𝑖𝑖𝑡𝑡∗ and negative (discount) when 𝑖𝑖𝑡𝑡  < 𝑖𝑖𝑡𝑡∗.  

Taking the expectation of equation (3) at time t gives: 

𝐸𝐸(𝑅𝑅𝑖𝑖,𝑡𝑡+1
ℎ𝑖𝑖 )  = 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 � + 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � + 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 �𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � + 𝐹𝐹𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � +  

ℎ𝑖𝑖 �𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 − 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �� 
(5) 

The first four terms of equation (5) do not depend on hedging choices, or hi. The last term reflects 

the effect of currency hedging on expected returns. That is, the expected return difference between 

a partially or fully hedged (hi >0) and an unhedged (hi =0) foreign investment depends on the hedge 

ratio, expected currency returns, and the forward currency premium: 

𝐸𝐸(𝑅𝑅𝑖𝑖,𝑡𝑡+1
ℎ𝑖𝑖 ) − 𝐸𝐸(𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 ) = ℎ𝑖𝑖 �𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 − 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 ��   (6) 

When the asset is fully hedged (hi =1), equation (6) simplifies to: 

𝐸𝐸(𝑅𝑅𝑖𝑖,𝑡𝑡+1𝐹𝐹𝑈𝑈 ) − 𝐸𝐸(𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 ) = 𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 − 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �    (7) 

The variance of a foreign asset with hedge ratio hi is: 

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1
ℎ𝑖𝑖 � = 𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 � + (1 − ℎ𝑖𝑖)2𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � + 2(1 − ℎ𝑖𝑖)𝑐𝑐𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �  +  ∆𝑉𝑉𝑖𝑖 (8) 

where ∆𝑉𝑉 represents the contribution of the FCP-related terms and other cross-product terms to the 

total variance of the asset return. These will generally be second order effects. 

The variance of an unhedged foreign asset (hi =0) is determined by the variance of both the foreign 

asset and the foreign currency. 

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 � = 𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 � + 𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � + 2𝑐𝑐𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �  +  ∆𝑉𝑉𝑖𝑖𝑈𝑈𝑈𝑈 (9) 
  

 
1 For CIRP to hold perfectly, several assumptions must be met. First, there must not be any hindrance to arbitrage across countries. Second, 

transaction costs must be zero. Third, there must be no difference in expected loss from default. In reality, it is sensible to expect deviation 
from CIRP to occur due to differences in credit quality, regulatory effects, clientele effects, and trading costs, among other things. 
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In the case where the foreign asset currency exposure is fully hedged (hi =1), equation (8) simplifies 

to: 

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝐹𝐹𝑈𝑈 � = 𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 �  +  ∆𝑉𝑉𝑖𝑖𝐹𝐹𝑈𝑈 (10) 

Therefore, differences in variances between hedged and unhedged foreign assets are driven by 

currency variance and the covariance between asset and currency returns. 

While we have focused on one foreign asset so far, the same framework can be generalized to a 

portfolio of multiple foreign assets. Extending equation (5), the expected return of a portfolio 𝑝𝑝 of 

N foreign assets with weights {𝑤𝑤𝑖𝑖}𝑖𝑖=1…,𝑁𝑁 and hedge ratios {ℎ𝑖𝑖}𝑖𝑖=1…,𝑁𝑁 is: 

𝐸𝐸�𝑅𝑅𝑝𝑝,𝑡𝑡+1
{ℎ𝑖𝑖} � =  �𝑤𝑤𝑖𝑖�𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 � + 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � + 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 �𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � + 𝐹𝐹𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �

𝑁𝑁

𝑖𝑖=1

 

+ ℎ𝑖𝑖 �𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 − 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 ��� 

(11) 

where ∑ 𝑤𝑤𝑖𝑖 =𝑁𝑁
𝑖𝑖=1 1. 

Similarly, the variance is: 

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑝𝑝,𝑡𝑡+1
{ℎ𝑖𝑖} �  =  �𝑤𝑤𝑖𝑖

2 �𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 � + (1 − ℎ𝑖𝑖)2𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 ��
𝑁𝑁

𝑖𝑖=1

 

+2 ��𝑤𝑤𝑖𝑖𝑤𝑤𝑗𝑗�1 − ℎ𝑗𝑗�𝑐𝑐𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑗𝑗,𝑡𝑡+1
𝑐𝑐 �

𝑁𝑁

𝑗𝑗=1

𝑁𝑁

𝑖𝑖=1

 

+ ∆𝑉𝑉𝑝𝑝 

(12) 

The decomposition of expected returns and variance provides a framework for what drives 

differences between hedged (fully or partially) and unhedged portfolios with foreign asset exposure. 

The questions then become: what can we say about these components, and how should they inform 

currency hedging decisions? In the following sections, we address these questions empirically. 

2. Data and Summary Statistics 

We obtain equity, fixed income, and currency data from January 19852 to December 2019 for 12 

developed markets: Australia, Canada, Denmark, Germany 3 , New Zealand, Norway, Japan, 

Singapore, Sweden, Switzerland, the UK, and the US. Monthly equity returns are measured using 

MSCI country indices, and fixed income returns are measured using country carve-outs of the FTSE 

World Government Bond 1-3 Years Index. Both equity and fixed income returns for each market 

are measured in the respective local currency. Monthly spot and forward exchange rates are from 

MSCI. Currency returns are calculated with the US as the home market. 

 
2 Not all data series start from January 1985 due to data availability. As described in the appendix, local equity returns start from February 

1986 for Denmark and January 1988 for New Zealand. Local fixed income returns start from April 1989 for Denmark, October 1992 for 
New Zealand, January 1995 for Norway, May 2000 for Singapore, and January 1991 for Sweden.  

3 Germany was the largest economy at the beginning of the euro in December 1999 and is used as a proxy for the European monetary union. 
This choice also allows us to cover the period prior to the formation of the European monetary union for currency returns. 
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Table 1 reports summary statistics for the local equity, local fixed income, and currency monthly 

returns across markets. Over the sample period, the average returns for currencies tend to be small 

and not reliably different from zero for any of the 11 developed markets currency pairs. In 

comparison, average local equity returns are between 0.4% and 1.3% per month and are more than 

two standard errors above zero for all but Japan. Average local fixed income returns range between 

0.1% and 0.6% per month and are all more than seven standard errors from zero. 

As shown in the third column of Table 1, monthly standard deviations of fixed income returns are 

less than 1% for all markets, much lower than those of equity and currency returns. The monthly 

standard deviations of equity returns range between 4.2% and 6.5% across markets, while currency 

returns are less volatile than stocks, with monthly standard deviations between 1.6% and 3.5%. 

3. Results 

3.1 What Can We Say About Unhedged vs. Hedged Returns? 

In this section, we study the differences in expected returns between an unhedged and hedged 

foreign investment, which, as shown in equation (6), depend on expected currency returns, 

𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �, and the forward currency premium, 𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 . To examine how each component can affect 

hedging decisions, we begin with the first component, currency returns. 

We first test whether there is predictable persistence or reversal in monthly currency returns. 

Equation (13) shows the regression setup, where this month’s currency returns are used to predict 

currency returns one month ahead. Spot exchange rates are expressed as logs, i.e., 𝑠𝑠𝑡𝑡 = ln(𝑆𝑆𝑡𝑡), as in 

Fama (1984). 

𝑠𝑠𝑡𝑡+1 −  𝑠𝑠𝑡𝑡 =  𝛼𝛼 + 𝛽𝛽(𝑠𝑠𝑡𝑡 − 𝑠𝑠𝑡𝑡−1) + 𝜀𝜀𝑡𝑡+1 (13) 

As reported in Table 2, the estimated slope coefficients are positive for some countries (Australia, 

Denmark, Germany, Norway, Singapore, Sweden, and the UK) and negative for others (Canada, 

Japan, New Zealand, and Switzerland). More importantly, the corresponding t-statistics are between 

0.32 and 1.66 in absolute value across counties, which suggests this month’s currency return is not 

a reliable predictor for next month’s currency return. In addition, the R-squared is less than 0.7% 

for all countries, indicating that the vast majority of the variation in currency returns over the next 

month is unexplained by the current month’s currency returns. 

Next, we test UIRP, which is empirically rejected by existing studies, especially at short horizons 

(see, for example, Fama, 1984; Chinn and Quayyum, 2012; Ismailov and Rossi, 2018). UIRP 

hypothesizes that, in a risk-neutral world, the foreign interest rate plus the expected currency return 

should equal the domestic interest rate. In other words, if the foreign interest rate is higher than the 

domestic interest rate, the foreign currency is expected to depreciate to offset the interest rate 

differential, and vice versa, such that investors are indifferent among interest rate levels across 

countries. Since, as suggested by CIRP, interest rate differentials are directly related to forward 

currency premiums, we can test UIRP using the following specification, where monthly currency 
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returns are regressed on the forward currency premiums (expressed in logs), i.e., 

𝑠𝑠𝑡𝑡 = ln(𝑆𝑆𝑡𝑡) and ln(1 + 𝐹𝐹𝐹𝐹𝑃𝑃𝑡𝑡) = ln(𝐹𝐹𝑡𝑡) − ln(𝑆𝑆𝑡𝑡) = 𝑓𝑓𝑡𝑡 − 𝑠𝑠𝑡𝑡, 

𝑠𝑠𝑡𝑡+1 −  𝑠𝑠𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽(𝑓𝑓𝑡𝑡 − 𝑠𝑠𝑡𝑡) + 𝜀𝜀𝑡𝑡+1 (14) 

If UIRP holds, 𝛽𝛽 should be one. Consistent with the existing literature, results in Table 3 reject the 

predictive power of forward currency premiums for currency returns, as none of the coefficients 

across the 11 countries have a t-statistic above 2.4  Several of the 𝛽𝛽’s are negative, implying that 

exchange rates move in the opposite direction than predicted by UIRP. 

The lack of predictability in monthly currency movements suggests that there is not much we can 

say about the variation in the conditional expectation of short-term currency returns and that, 

effectively, we can replace the conditional mean of short-term currency returns with their 

unconditional mean. Since average monthly currency returns are not reliably different from zero as 

shown in Table 1, it is reasonable to use zero as the unconditional expectation of monthly currency 

returns. That is, we can replace 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 � with zero and rewrite equation (6) as follows: 

𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1
ℎ𝑖𝑖 � = 𝐸𝐸�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 � + ℎ𝑖𝑖𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 (15) 

That means that the forward currency premium, which is observable at time t, contains information 

about differences in expected returns between hedged and unhedged portfolios. 

3.2 Portfolio Volatility: Unhedged vs. Hedged 

As shown in equation (9), the variance of an unhedged foreign asset can be evaluated based on the 

contribution of four components: the variance of local asset returns,  𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 �; the variance of 

currency returns, 𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �; the covariance of the asset and currency returns, 𝑐𝑐𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �; 

and the contribution of cross-product terms ,∆𝑉𝑉𝑖𝑖𝑈𝑈𝑈𝑈 . In this section, we examine the relative 

importance of each component and discuss the implications for hedging decisions. 

Among these components, 𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 � is the main contributor to the variance of hedged return as 

shown in equation (10). While currency hedging also exposes investors to the variability related to 

the forward currency premium, 𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 , the impact is usually secondary. This should not be 

surprising as the forward currency premium is related to the short-term interest rate differential, 

which tends to be slow moving compared to currencies. Indeed, over the sample period January 

1985 to December 2019, the volatility of currency returns across the 11 currencies against the US 

dollar ranges from 1.58% to 3.46% per month vs. 0.13% to 0.36% per month for forward currency 

premiums. This is further illustrated in Figure 1 using the AUD/USD currency pair as an example. 

Table 4 reports the variance decomposition of unhedged foreign asset returns. Panel A reports the 

results for equity and Panel B for fixed income. For unhedged equity returns, the total volatility 

ranges between 4.9% and 7.3% per month across individual countries. The main driver of total 

 
4 Deviations from UIRP may be due to the presence of a time-varying foreign exchange risk premium that is not fully diversifiable (Fama, 

1984). Such a premium could exist if market participants are risk averse, rather than risk neutral, an assumption of UIRP. Market 
participants may demand a higher rate of return than the interest rate differential for holding an asset in one currency rather than in another, 
and therefore the interest rate differential would be equal to the expected change in the exchange rate plus a risk premium.  
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variance is the variance of asset returns, contributing between 49.9% and 87.3%, and 74.6% on 

average, for investments outside the US home market. In comparison, the variance of currencies is 

lower and makes a less significant contribution, 24.9% on average. The contribution of the 

covariance of country level stock indices and currencies can be positive or negative depending on 

the direction of co-movement. For example, over the sample period, exchange rate movements in 

Australia and Canada reinforce the stock market movement, while in Germany, Japan, Switzerland, 

and the UK they offset it. While the contribution for individual countries varies between –33.9% 

and 24.7%, on average it is only 0.6%. Overall, the results show that stocks tend to be more volatile 

than currencies and that the variance of unhedged stock returns tends to be dominated by the 

component of local stock returns. 

For unhedged fixed income returns, the total volatility ranges across individual countries from 1.7% 

to 3.5% per month. The main driver of variance for unhedged fixed income returns is the variance 

of currency returns, contributing 96.8% on average for investments outside of the US home market, 

with individual country estimates ranging between 89.6% and 104.9%. The contribution can exceed 

100% due to a negative contribution from the covariance and/or cross-product terms. In comparison, 

the variance of local fixed income returns is lower, contributing 3.4% on average and ranging from 

1.3% to 8.8% across individual countries. Covariance and higher order terms also tend to be second 

order effects relative to currency variance. The results show that, for a developed markets fixed 

income portfolio, currency exposure can lead to a significant increase in volatility. 

Consistent with the findings above, Figure 2 plots the monthly returns for value-weighted (market 

cap weights across countries) developed markets portfolios on an unhedged vs. hedged basis from 

a US investor’s perspective over the sample period from January 1985 to December 2019. Panel A 

demonstrates that, in a developed markets equity portfolio, hedging currencies does not 

meaningfully reduce return volatility, while Panel B shows substantial volatility reduction from 

currency hedging for a developed markets fixed income portfolio. 

What about an asset allocation that combines fixed income and equities? Table 5 shows the 

percentage reduction in volatility through currency hedging increases monotonically as the fixed 

income allocation increases in a balanced portfolio. For example, the reduction in total portfolio 

volatility is 8.1% for an allocation that invests 80% in developed markets equities. In comparison, 

for an allocation with 80% in developed markets fixed income, the reduction in total portfolio 

volatility from currency hedging is more than 40%. 

3.3 Putting It All Together: Selective Hedging 

Always hedged and always unhedged portfolios are not the only two choices available to investors. 

The forward currency premium can be used to inform dynamic currency hedging decisions in pursuit 

of higher expected returns. We test the efficacy of this approach by simulating selectively hedged 

strategies where one-month ahead currency hedging decisions are based on the observable forward 

currency premiums. In particular, the strategies hedge the currency exposure in markets where the 
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observed forward currency premium is positive and leave the currency exposure unhedged 

otherwise: 

ℎ𝑖𝑖,𝑡𝑡 =  �1,
0,

𝐹𝐹𝐹𝐹𝑃𝑃𝑖𝑖,𝑡𝑡 > 0
    𝐶𝐶𝑜𝑜ℎ𝑒𝑒𝑣𝑣𝑤𝑤𝑖𝑖𝑠𝑠𝑒𝑒

   (16) 

For comparison, we also simulate statically hedged strategies that have constant hedge ratios for 

each currency, equal to the time-series average hedge ratios of the selectively hedged counterparts, 

i.e., ℎ𝑖𝑖𝑠𝑠𝑡𝑡𝑎𝑎𝑡𝑡𝑖𝑖𝑐𝑐 = 1
𝑇𝑇
∑ ℎ𝑖𝑖,𝑡𝑡𝑇𝑇
𝑡𝑡=1 . 

Panel A of Table 6 reports the performance of selectively hedged strategies vs. always unhedged 

and always hedged strategies, as well as static hedging strategies for developed markets equity and 

fixed income strategies from January 1985 to December 2019, where countries are equal weighted. 

For both equity and fixed income, the selectively hedged strategies outperform their corresponding 

static counterparts, which by design have the same time-series average hedge ratio. The annualized 

compound return of the selectively hedged equity strategy is 11.9%, compared with 10.7% for the 

static strategy. In the case of fixed income, the selectively hedged portfolio returned 6.4% 

annualized, outperforming the return of 5.4% for the static hedging portfolio. These results confirm 

the efficacy of a dynamic hedging approach based on forward currency premiums, controlling for 

average hedge ratio. 

The selectively hedged strategy also outperforms the unhedged and hedged strategies for both equity 

and fixed income, the relevant comparison for many investors. For equities, the annualized return 

of the selectively hedged equity portfolio is 11.9%, an annualized outperformance of 0.6% and 2.2% 

compared with the unhedged and hedged portfolios, respectively. Annualized volatility is similar 

across equity portfolios with different currency hedging decisions, ranging from 13.9% to 16.3%. 

For fixed income, the hedging decision has a meaningful impact on portfolio volatility, as expected: 

annualized volatility increases from 1.3% for the always hedged to 4.7% for the selectively hedged 

and to 7.5% for the always unhedged. The selectively hedged portfolio delivers 6.4% annualized, 

outperforming the always hedged and always unhedged portfolios by 2.0% and 0.5%, respectively. 

Panel B of Table 6 reports the percentage of months hedged by country for the full sample period, 

which depends on the forward currency premium (discount) between the home (US) and foreign 

market. For example, the Japanese yen has generally traded at a forward currency premium to the 

US dollar, resulting in 92% of months being hedged for holdings in Japan. On the other hand, the 

New Zealand dollar has generally traded at a forward currency discount to the US dollar, implying 

that the expected unhedged return is larger, and, as a result, only 11% of months have been hedged 

for New Zealand stocks over the full sample period. 

In addition, as forward currency premiums change over time, the composition of hedged currencies 

varies dynamically. As shown in Figure 3, the percentage of countries hedged for a stock portfolio 

that equally weights countries ranges between zero and 92% over the full sample period. For 

example, in June 2017, 9 of 11 currencies were hedged to the US dollar, making up 75% of the 
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portfolio weight, while in March 1991 the selectively hedged stock portfolio did not hedge any of 

the 11 currencies. 

4. Conclusion 

The return on foreign investments is determined by both the return of foreign assets and the return 

of currencies. There is little evidence to support the predictability of exchange rate movements using 

previous months’ currency returns or interest rates, implying that investors can dynamically use the 

information in forward currency premiums to increase expected returns.  

The results shed light on how currency hedging decisions depend on portfolio composition and 

investment goals. For a global portfolio with a high equity allocation, hedging currencies tends not 

to reduce return volatility by a significant amount. Consequently, currency hedging decisions 

informed by forward currency premiums can increase expected returns without substantially 

increasing portfolio volatility. In contrast, when the majority of the investments are in fixed income, 

currency hedging can be an effective way to reduce the volatility of the total portfolio. Therefore, 

completely hedging foreign exchange exposure may be appropriate for investors who prefer lower 

volatility from their global fixed income investments, while selectively hedged strategies can add 

value for those who are willing to accept more volatility in pursuit of higher expected returns. 

Investors should think through these implications in order to make an informed currency hedging 

decision consistent with their investment preferences and goals. 
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Tables 

TABLE 1 

Summary Statistics for Monthly Equity, Fixed Income, and Currency Returns  

The table presents the summary statistics for local equity, local fixed income, and currency monthly returns across 12 
developed markets. The sample period for most countries is January 1985 to December 2019. Local equity returns start from 
February 1986 for Denmark and January 1988 for New Zealand. Local fixed income returns start from April 1989 for 
Denmark, October 1992 for New Zealand, January 1995 for Norway, May 2000 for Singapore, and January 1991 for Sweden. 
Panel A reports local equity returns based on MSCI country indices (gross div.) in each country’s local currency. Panel B 
reports local fixed income returns, measured using the country carve-outs of the FTSE Government Bond 1-3 Years Index. 
Panel C reports currency returns of 11 major currencies against the US dollar using monthly spot exchange rates data from 
MSCI. Returns and standard deviations are expressed as monthly percentage points.  

PANEL A: LOCAL EQUITY RETURNS 

 Mean 𝑜𝑜(mean) Std. Dev. Minimum Maximum 
Australia 1.01 4.61 4.50 -41.28 14.76 
Canada 0.81 3.98 4.15 -21.58 12.83 
Denmark 1.06 4.13 5.20 -18.07 18.84 
Germany 0.87 2.96 6.00 -24.93 20.94 
Japan 0.42 1.57 5.54 -21.05 20.05 
New Zealand 0.71 2.75 5.07 -17.36 26.17 
Norway 0.98 3.17 6.36 -29.69 16.39 
Singapore 0.75 2.36 6.48 -41.86 23.71 
Sweden 1.27 4.04 6.46 -21.52 34.96 
Switzerland 0.89 3.95 4.61 -23.23 14.09 
UK 0.82 3.91 4.32 -25.93 14.70 
US 1.00 4.78 4.28 -21.22 13.28 

PANEL B: LOCAL FIXED INCOME RETURNS 

 Mean 𝑜𝑜(mean) Std. Dev. Minimum Maximum 
Australia 0.59 16.84 0.71 -2.27 2.81 
Canada 0.45 13.55 0.67 -2.39 3.07 
Denmark 0.36 12.36 0.55 -1.33 3.25 
Germany 0.32 14.89 0.44 -0.75 2.48 
Japan 0.17 8.69 0.41 -1.59 2.31 
New Zealand 0.44 15.11 0.52 -1.33 2.46 
Norway 0.28 9.81 0.50 -2.13 2.64 
Singapore 0.14 7.89 0.26 -0.79 1.28 
Sweden 0.38 12.26 0.57 -0.92 3.74 
Switzerland 0.21 10.06 0.43 -1.76 2.12 
UK 0.47 14.68 0.66 -2.45 3.91 
US 0.39 15.58 0.52 -0.99 2.44 

PANEL C: CURRENCY RETURNS (HOME CURRENCY USD) 

 Mean 𝑜𝑜(mean) Std. Dev. Minimum Maximum 
Australia 0.02 0.10 3.33 -15.72 10.41 
Canada 0.03 0.26 2.15 -12.21 9.25 
Denmark 0.17 1.17 3.00 -10.79 10.20 
Germany 0.19 1.26 3.06 -10.61 10.09 
Japan 0.26 1.54 3.45 -20.93 17.75 
New Zealand 0.14 0.85 3.46 -13.07 13.32 
Norway 0.06 0.38 3.10 -12.85 8.12 
Singapore 0.13 1.66 1.58 -7.74 5.96 
Sweden 0.04 0.27 3.19 -14.76 9.56 
Switzerland 0.29 1.80 3.31 -11.21 13.56 
UK 0.08 0.53 2.91 -12.08 14.10 

Past performance is not a guarantee of future results. 
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TABLE 2 

Test of Autocorrelation of Monthly Currency Returns 

The table reports results for predictive regressions of next month’s currency return on current month’s currency return for 
each of the 11 currencies against the US dollar. The specification is 𝑠𝑠𝑡𝑡+1 −  𝑠𝑠𝑡𝑡 =  𝛼𝛼 + 𝛽𝛽(𝑠𝑠𝑡𝑡 − 𝑠𝑠𝑡𝑡−1) + 𝜀𝜀𝑡𝑡+1, where spot 
exchange rates are expressed in logs i.e., 𝑠𝑠𝑡𝑡 = ln(𝑆𝑆𝑡𝑡). The table shows the regression intercepts(𝛼𝛼), slope coefficients (𝛽𝛽), 
and adjusted R2 (R2). T-statistics are reported in parenthesis. The sample period is January 1985 to December 2019. 

Currency (Base Currency USD) 𝛼𝛼 𝛽𝛽 R2 

Australia -0.00 0.04 0.2% 
 (-0.26) (0.87)  

Canada 0.00 -0.05 0.2% 
 (0.05) (-0.97)  

Denmark 0.00 0.02 0.0% 
 (0.81) (0.32)  

Germany 0.00 0.02 0.0% 
 (0.90) (0.42)  

Japan 0.00 -0.06 0.4% 
 (1.27) (-1.21)  

New Zealand 0.00 -0.02 0.0% 
 (0.45) (-0.35)  

Norway 0.00 0.03 0.1% 
 (0.01) (0.67)  

Singapore 0.00 0.02 0.0% 
 (1.46) (0.35)  

Sweden -0.00 0.08 0.7% 
 (-0.08) (1.66)  

Switzerland 0.00 -0.03 0.1% 
 (1.50) (-0.53)  

UK 0.00 0.04 0.1% 
 (0.22) (0.72)  
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TABLE 3 

Test of Uncovered Interest Rate Parity 

The table reports results for predictive regressions of next month’s currency return on the current month’s forward currency 
premium (discount) for each of the 11 currencies against the US dollar. The specification is 𝑠𝑠𝑡𝑡+1 −  𝑠𝑠𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽(𝑓𝑓𝑡𝑡 − 𝑠𝑠𝑡𝑡) +
𝜀𝜀𝑡𝑡+1 , where spot exchanges rates and forward currency premiums are expressed in logs, i.e., 𝑠𝑠𝑡𝑡 = ln(𝑆𝑆𝑡𝑡) , and 
ln(1 + 𝐹𝐹𝐹𝐹𝑃𝑃𝑡𝑡) = ln(𝐹𝐹𝑡𝑡) − ln(𝑆𝑆𝑡𝑡) = 𝑓𝑓𝑡𝑡 − 𝑠𝑠𝑡𝑡 . The table shows the regression intercepts (𝛼𝛼 ), slope coefficients (𝛽𝛽) , and 
adjusted R2 (R2). T-statistics are reported in parenthesis. The sample period is January 1985 to December 2019. 

Currency (Base Currency USD) 𝛼𝛼 𝛽𝛽 R2 

Australia 0.00 -0.82 0.3% 
 (-1.03) (-1.14)  

Canada 0.00 -0.79 0.2% 
 (-0.38) (-0.95)  

Denmark 0.00 -0.66 0.3% 
 (0.66) (-1.04)  

Germany 0.00 -0.06 0.0% 
 (0.90) (-0.07)  

Japan 0.00 -1.16 0.4% 
 (1.70) (-1.22)  

New Zealand 0.00 -0.99 1.0% 
 (-1.08) (-1.95)  

Norway 0.00 -0.06 0.0% 
 (-0.07) (-0.12)  

Singapore 0.00 0.33 0.1% 
 (0.99) (0.72)  

Sweden 0.00 -0.06 0.0% 
 (-0.13) (-0.10)  

Switzerland 0.00 -0.84 0.2% 
 (1.69) (-0.92)  

UK 0.00 -1.11 0.5% 
 (-0.66) (-1.42)  
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TABLE 4 

Variance Decomposition of Unhedged Foreign Asset Returns 

The table shows the standard deviation of unhedged foreign asset returns, 𝑠𝑠𝑜𝑜𝑠𝑠.𝑠𝑠𝑒𝑒𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �, as well as the contribution of the 
following components to the overall variance of unhedged returns, 𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �, (1) the variance of the asset returns in local 
currency, 𝐶𝐶𝑣𝑣𝑣𝑣 (𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ), (2) the variance of currency returns, 𝐶𝐶𝑣𝑣𝑣𝑣 (𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 ), (3) the covariance of the asset and currency returns, 
𝑐𝑐𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �, and (4) higher order terms from the contribution of the cross-product terms to the variance of the asset 
returns, ∆𝑉𝑉𝑖𝑖𝑈𝑈𝑈𝑈, for equity (Panel A) and fixed income (Panel B) across 11 countries from the perspective of a US investor. 
The table reports the percentage contribution of components (1) to (4) to the overall variance of unhedged returns. Simple 
averages of the individual country estimates are shown in the last row of each panel. The sample period is January 1985 to 
December 2019, except as described in Table 1. 

PANEL A: EQUITY 

 
𝑠𝑠𝑜𝑜𝑠𝑠.𝑠𝑠𝑒𝑒𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 � 

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 �
𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �

 
𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �
𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �

 
�2 ∗ 𝑐𝑐𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑗𝑗,𝑡𝑡+1

𝑐𝑐 ��

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �
 

∆𝑉𝑉𝑖𝑖𝑈𝑈𝑈𝑈

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �
 

Australia 6.37 49.89% 27.31% 24.14% -1.34% 
Canada 5.37 59.86% 16.10% 24.72% -0.67% 
Denmark 5.64 84.96% 28.31% -12.52% -0.75% 
Germany 6.57 83.22% 21.73% -5.70% 0.75% 
Japan 6.26 78.30% 30.33% -10.87% 2.25% 
New Zealand 6.39 63.03% 29.29% 11.52% -3.85% 
Norway 7.34 75.17% 17.85% 7.33% -0.36% 
Singapore 7.14 82.42% 4.86% 12.55% 0.17% 
Sweden 7.06 83.77% 20.47% -3.69% -0.55% 
Switzerland 4.94 87.32% 44.80% -33.93% 1.81% 
UK 5.07 72.56% 33.02% -7.22% 1.64% 

Average 6.20 74.59% 24.92% 0.57% -0.08% 
 
PANEL B: FIXED INCOME 

 
𝑠𝑠𝑜𝑜𝑠𝑠.𝑠𝑠𝑒𝑒𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 � 

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 �
𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �

 
𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑐𝑐 �
𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �

 
�2 ∗ 𝑐𝑐𝐶𝐶𝐶𝐶�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑎𝑎 ,𝑅𝑅𝑗𝑗,𝑡𝑡+1

𝑐𝑐 ��

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �
 

∆𝑉𝑉𝑖𝑖𝑈𝑈𝑈𝑈

𝐶𝐶𝑣𝑣𝑣𝑣�𝑅𝑅𝑖𝑖,𝑡𝑡+1𝑈𝑈𝑈𝑈 �
 

Australia 3.38 4.48% 97.07% -2.47% 0.93% 
Canada 2.28 8.75% 89.59% 1.04% 0.62% 
Denmark 2.93 3.56% 104.92% -16.17% 7.69% 
Germany 3.11 2.04% 96.93% 0.05% 0.98% 
Japan 3.54 1.32% 94.78% 3.46% 0.45% 
New Zealand 3.42 2.32% 102.25% -1.69% -2.88% 
Norway 3.08 2.65% 101.55% -3.66% -0.54% 
Singapore 1.66 2.52% 90.28% 4.89% 2.31% 
Sweden 3.24 3.12% 97.13% -8.26% 8.02% 
Switzerland 3.40 1.57% 94.77% 2.93% 0.73% 
UK 2.98 4.89% 95.48% -2.01% 1.64% 

Average 3.00 3.38% 96.80% -1.99% 1.81% 
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TABLE 5 

Unhedged and Hedged Portfolios Based on Different Target Allocations to Equity and Fixed Income 

The table reports results for unhedged and hedged developed markets portfolios based on different target allocations to equity 
and fixed income from the perspective of a US investor. The portfolios include Australia, Canada, Denmark, Germany, Japan, 
New Zealand, Norway, Singapore, Sweden, Switzerland, the UK, and the US, apply market cap weights across countries, 
and are rebalanced monthly. To be included in the developed markets portfolios, a country must have valid currency returns 
and local asset returns at the rebalance month. The sample period is January 1985 to December 2019, except as described in 
Table 1. 

EQUITY ALLOCATION/FIXED INCOME ALLOCATION 

 80%/20% 60%/40% 40%/60% 20%/80% 

 Unhedged Hedged Unhedged Hedged Unhedged Hedged Unhedged Hedged 

Annualized Std. Dev. 11.97 10.99 9.36 8.25 6.99 5.54 5.16 2.94 
Percentage Reduction in  
Std. Dev. vs. Unhedged  8.14  11.91  20.79  43.03 

Monthly Returns         

Minimum -14.06 -14.64 -10.09 -10.49 -6.26 -6.34 -5.47 -2.28 

Maximum 10.20 8.77 8.15 6.82 6.40 5.00 5.58 3.38 

12-Month Rolling Returns         

Minimum -37.42 -33.40 -29.10 -25.24 -20.00 -16.35 -10.06 -6.69 

Maximum 57.42 38.31 48.51 31.45 40.00 24.85 31.88 19.16 

Past performance is no guarantee of future results. Based on hypothetical results. Filters were applied to data retroactively with the benefit of hindsight. 
See appendix for more information. 
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TABLE 6 

Selective Hedging 

Panel A reports the performance of selectively hedged, statically hedged, unhedged, and hedged developed markets equity 
and fixed income portfolios from the perspective of a US investor. The selectively hedged strategy hedges the currency 
exposure in markets where the observed forward currency premium is positive and leaves the currency exposure unhedged 
otherwise. The statically hedged strategy maintains a hedge ratio equal to the time-series average hedge ratio of the selectively 
hedged strategy every month for each individual currency. Portfolios are rebalanced monthly and include Australia, Canada, 
Denmark, Germany, Japan, New Zealand, Norway, Singapore, Sweden, Switzerland, the UK, and the US, where countries 
are equal weighted. To be included in the developed markets portfolios, a country must have valid currency returns and local 
asset returns at the rebalance month. The sample period is January 1985 to December 2019, except as described in Table 1. 
Panel B reports the percentage of months hedged for each currency in selective hedging strategies and is used as the hedge 
ratio for the static hedging strategy. Differences in percentage of months hedged between equity and fixed income of the 
same country are due to different return starting months for equity and fixed income series as shown in the appendix. 

PANEL A: SUMMARY STATISTICS FOR SELECTIVELY HEDGED EQUITY AND FIXED INCOME PORTFOLIOS 
(EQUAL WEIGHTED ACROSS COUNTRIES) 

 Equity Fixed Income 

 Selective Static Unhedged Hedged Selective Static Unhedged Hedged 

Average Monthly Return 1.04 0.95 1.01 0.86 0.53 0.44 0.51 0.36 
Average Month Return Difference 
vs. Selectively Hedged – -0.09 -0.03 -0.18 – -0.09 -0.02 -0.17 

t-statistics of Difference – -3.21 -0.57 -2.85 – -2.90 -0.39 -0.34 

Annualized Compound Return 11.89 10.70 11.30 9.72 6.43 5.35 5.97 4.39 
Annualized Compound Return 
Difference vs. Selectively Hedged – -1.20 -0.60 -2.17 – -1.08 -0.46 -2.04 

Annualized Std. Dev. 15.24 15.14 16.31 13.90 4.71 3.88 7.47 1.29 
 
PANEL B: PERCENTAGE OF MONTHS HEDGED 

 Equity Fixed Income 
Australia 15.95 15.95 
Canada 39.29 39.29 
Denmark 54.30 58.27 
Germany 69.29 69.29 
Japan 92.38 92.38 
New Zealand 11.20 13.15 
Norway 31.43 41.67 
Singapore 74.05 73.31 
Sweden 40.00 48.28 
Switzerland 87.62 87.62 
UK 20.71 20.71 
US – – 

Past performance is no guarantee of future results. Based on hypothetical results. The performance was achieved with the retroactive application of a 
model designed with the benefit of hindsight. See appendix for more information. 
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Figures 

FIGURE 1 

AUD/USD Spot Currency Returns versus Forward Currency Premium (Discount) 
The figure shows Australian dollar currency returns and forward currency premium (discount) from the perspective of a US 
investor. Currency returns are given by  𝑆𝑆𝑖𝑖,𝑡𝑡+1−𝑆𝑆𝑖𝑖,𝑡𝑡

𝑆𝑆𝑖𝑖,𝑡𝑡
, where 𝑆𝑆𝑖𝑖,𝑡𝑡 is the spot US dollar price of an Australian dollar at time t. The 

forward currency premium (discount) is defined as 𝐹𝐹𝑖𝑖,𝑡𝑡
𝑆𝑆𝑖𝑖,𝑡𝑡

− 1, where 𝐹𝐹𝑖𝑖,𝑡𝑡, is the one-month forward rate at time t. Currency 

returns are monthly. The sample period is from January 1985 to December 2019. 

 

Past performance is no guarantee of future results. 

FIGURE 2 

Hedged versus Unhedged Value-Weighted Portfolios 
The figure shows the unhedged and hedged returns for a developed markets equity portfolio (Panel A) and a developed 
markets fixed income portfolio (Panel B) from January 1985 to December 2019 from the perspective of a US investor. The 
portfolios are rebalanced monthly, and include Australia, Canada, Denmark, Germany, Japan, New Zealand, Norway, 
Singapore, Sweden, Switzerland, the UK, and the US, where the countries are market cap weighted. To be included in the 
portfolios, a country must have valid currency returns and local asset returns at the rebalance month. The sample period is 
from January 1985 to December 2019, except as described in Table 1. 

PANEL A: DEVELOPED MARKETS EQUITY 

 
PANEL B: DEVELOPED MARKETS FIXED INCOME 

 
Past performance, including hypothetical performance, is no guarantee of future results. Based on hypothetical results. Filters were 
applied to data retroactively with the benefit of hindsight. See appendix for more information 
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FIGURE 3 

Time Series of Hedged Currencies in Selectively Hedged Portfolios 
The figure plots countries hedged in a selectively hedged developed markets equity portfolio (Panel A) and a selectively 
hedged developed markets fixed income portfolio (Panel B) from January 1985 to December 2019, where countries are equal 
weighted. Selectively hedged strategies hedge the currency exposure in markets where the observed forward currency 
premium is positive and leave the currency exposure unhedged otherwise. Portfolios equally weight countries and include 
Australia, Canada, Denmark, Germany, Japan, New Zealand, Norway, Singapore, Sweden, Switzerland, the UK, and the US. 
To be included in the developed markets portfolios, a country must have valid currency returns and local asset returns at the 
rebalance month. The sample period is January 1985 to December 2019, except as described in Table 1. 

PANEL A: EQUITY PORTFOLIO 

 
PANEL B: FIXED INCOME PORTFOLIO 

 

Past performance, including hypothetical performance, is no guarantee of future results. Based on hypothetical results. The performance 
was achieved with the retroactive application of a model designed with the benefit of hindsight. See appendix for more information 
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Appendix 

The sample period for most countries is from January 1985 to December 2019. Due to data 

availability, not all series begin in January 1985. The table below lists when currency, local equity, 

and local fixed income returns are available for each country. Currency returns of 11 major 

currencies against the US dollar using monthly spot exchange rates data from MSCI. Equity returns 

based on MSCI country indices (gross div.) in each country’s local currency. Fixed income returns 

measured using the country carve-outs of the FTSE Government Bond 1-3 Years Index in each 

country’s local currency. 

 Currency Equity Fixed Income 

Australia 198501 198501 198501 
Canada 198501 198501 198501 
Denmark 198501 198602 198904 
Germany 198501 198501 198501 
Japan 198501 198501 198501 
New Zealand 198501 198801 199210 
Norway 198501 198501 199501 
Singapore 198501 198501 200005 
Sweden 198501 198501 199101 
Switzerland 198501 198501 198501 
UK 198501 198501 198501 
US 198501 198501 198501 
 
 
Simulated returns are based on model/backtested performance for research purposes. Hypothetical 

performance was achieved with the retroactive application of a model designed with the benefit of 

hindsight. Backtested results are hypothetical and for informational purposes only. The results are 

not representative of indices, actual investments, or actual strategies managed by Dimensional. 

Assumes reinvestment of dividends and capital gains. Results do not reflect any costs or fees 

associated with actual investing. Actual investment returns may be lower or may differ significantly. 

Data is subject to numerous limitations. Results for different time periods could differ, perhaps 

significantly, from the results shown. Premiums can be calculated using different methodology. 

Results could differ, perhaps significantly, when using different methodology. The simulated 

performance is “gross performance,” which includes the reinvestment of dividends and other 

earnings but does not reflect the deduction of investment advisory fees and other expenses. A 

client’s investment returns will be reduced by the advisory fees and other expenses that may be 

incurred in the management of the advisory account. For example, if a 1% annual advisory fee were 

deducted quarterly and a client’s annual return were 10% (based on quarterly returns of 

approximately 2.41% each) before deduction of advisory fees, the deduction of advisory fees would 

result in an annual return of approximately 8.91% due, in part, to the compound effect of such fees. 

Dimensional’s advisory fees are described in Part 2A of Dimensional’s Form ADV Part 2A. Past 

performance, including simulated performance, is no guarantee of future results. 
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