
Currency Management by

International Fixed Income Mutual Funds∗

Clemens Sialm

University of Texas at Austin and NBER

Qifei Zhu

Nanyang Technological University, Singapore

November 15, 2020

∗Clemens Sialm is at the McCombs School of Business; University of Texas at Austin; 2110 Speedway
B6600; Austin, TX 78712-1276; U.S.A.; Email: clemens.sialm@mccombs.utexas.edu. Qifei Zhu is at
the Nanyang Business School; Nanyang Technological University; Singapore, 639798; Singapore; Email:
Qifei.Zhu@ntu.edu.sg. We thank seminar participants at Nanyang Technological University and the Uni-
versity of Texas at Austin for helpful comments. Wei Li provided excellent research assistance for this project.
Clemens Sialm is an independent contractor at AQR Capital Management. Qifei Zhu acknowledges financial
support by the Ministry of Education, Singapore, under its Academic Research Fund 2019-T1-001-108.



Currency Management by

International Fixed Income Mutual Funds

Abstract

Investments in international fixed income securities are exposed to significant currency

risks. We document that over 90 percent of U.S. international fixed income mutual

funds use currency forwards to manage their foreign exchange exposure and that their

strategies differ substantially. In the cross-section, funds’ use of currency forwards is

largely determined by their exposure to currency risks. Over time, funds strategically

vary their forward positions in response to past performance and to take advantage of

carry trade, currency momentum, and risk timing strategies. Funds that hedge their

currency risk exhibit lower return variability, but do not generate inferior risk-adjusted

returns.



I. Introduction

Currency exchange rate fluctuations are an important contributor to the risk and return of

international fixed income portfolios. Over the last three decades (1990 – 2019), the average

return of the Bloomberg Barclays Global Aggregate Total Return Index, a widely-used global

investment grade debt index, was 0.47% per month, and its standard deviation was 1.54%.

During the same period, its U.S. dollar-hedged counterpart had a similar average return of

0.49% per month and a standard deviation of 0.86% – almost one half lower.1 These dif-

ferences in the risk-return profiles of currency-hedged and unhedged portfolios suggest that

managing currency exposures is crucial for fixed-income portfolios. In our paper we investi-

gate the determinants and the consequences of risk management strategies of international

fixed income mutual funds.

Mutual funds can manage their currency exposures either through portfolio allocations or

through the use of currency derivatives. A fund can change portfolio allocations by holding

U.S. dollar or local-currency denominated foreign securities. Maggiori, Neiman, and Schreger

(2020) show that mutual funds prefer to hold securities denominated in home currencies, thus

reducing their foreign currency exposure. Currency derivatives enable funds to alter their

currency exposures flexibly. There is a paucity of empirical evidence on mutual funds’ use

of derivatives in currency management, mainly due to data availability.2 Our paper fills this

gap by documenting the prevalence of currency derivatives use and by analyzing the factors

that determine funds’ currency management policies.

We assemble the first dataset of currency forward contracts used by U.S.-domiciled fixed

income funds investing in international markets, together with the currency denominations of

their portfolio holdings. Our final sample contains 515,695 currency forward contracts used

by 6,463 fund–quarters between 2010Q2 and 2018Q4. This novel dataset provides detailed

1The USD-hedged Bloomberg Barclays Global Aggregate Total Return Index uses one-month currency
forwards to hedge its currency exposures.

2Information on mutual funds’ derivative positions is not available in commonly-used mutual fund holdings
databases such as Thomson Reuters, CRSP, or Morningstar.
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snapshots of a fund’s currency exposure and allows us to examine sample funds’ currency

management practices, especially through their use of currency forwards.3

Currency forwards are widely used by international fixed income funds. During our

sample period, about 90% of the sample funds use currency forwards at least once in our

sample.4 For an average fund, the notional amount of foreign currency forward sales is

equivalent to 19.9% of fund total net assets (TNA), and the notional amount of forward

purchases (of some other foreign currencies) is equivalent to 13.1% of fund TNA, resulting in

a net currency exposure reduction of 6.8%. The distribution of funds’ net currency forward

positions is as dispersed as the distribution of funds’ foreign-denominated assets. Whereas

some funds use forwards to hedge their currency exposures from bond holdings, others use

forwards to increase their exposures to foreign currencies. These findings highlight the

importance of accounting for currency derivatives when studying funds’ currency exposure.

The use of currency forwards by international bond funds may depend on several factors.

First, funds with a greater exposure to currency movements should have more incentives

to manage their risks using currency derivative contracts, especially when their risks are

concentrated in a small number of currencies. Second, funds may differ in their incentives

of using derivative contracts and in their clients’ preferences. Third, currency hedging may

also vary with differences in hedging costs and investment opportunities. Mutual funds may

use currency forwards to implement investment strategies (e.g., currency momentum, carry

trades, risk timing) in the hope of enhancing their performance.

We first examine the cross-sectional determinants of currency forward use. We find that

every dollar of portfolio holdings denominated in G10 currencies (i.e., developed markets) is

associated with 26.9 cents of net forward sales, while every dollar of assets denominated in

other foreign currencies is associated with almost no net forward sales. The use of currency

forwards as hedging instruments is also positively associated with the concentration of foreign

3Our data suggest that international bond funds predominantly use forwards rather than options or other
derivatives to manage their currency exposures.

4A small fraction of sample funds also use currency options. We discuss this further in Section II.
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currencies in funds’ portfolio holdings. This highlights risk management as a primary driver

of funds’ use of currency forwards. We also find evidence that hedging practices depend

on funds’ incentives and the preferences of their clients. Older funds and funds offered by

larger families have a higher propensity of using currency forwards, as these funds may enjoy

economies of scale or have accumulated an expertise in trading derivatives.

Currency forwards allow funds to change their risk profile relatively quickly, and funds

may strategically alter their currency exposures in response to their past performance (Brown,

Harlow, and Starks (1996)). International fixed-income funds may face higher costs of out-

flows when holding illiquid assets (Goldstein, Jiang, and Ng (2017)) and are thus more

incentivized to hedge their currency risks after poor performance. Our empirical analyses

show that flows are more sensitive to negative returns than positive returns in our sample of

international fixed income funds. To avoid extreme outflows induced by underperformance,

funds reduce their foreign currency exposures by selling more currency forwards following

periods of relatively poor performance.

We also find that the identity of the funds’ clients has an impact on risk management

strategies. Funds’ sale of foreign currency forwards is negatively associated with the fraction

of fund assets in institutional share classes. Since fund investors in institutional share classes

are likely more sophisticated than investors in retail share classes, this finding is consistent

with the argument that hedging at the fund level is more valuable when funds’ investors are

unable to hedge currency exposures by themselves.5

In the time-series, currency forward positions of a fund also vary in response to market

conditions. Controlling for fund fixed effects, we find that a fund’s currency forward sales

decrease following both periods of higher foreign currency returns (relative to the U.S. dol-

lar) and periods when the foreign interest rates are higher. These findings are consistent

with investment strategies that follow currency momentum (Menkhoff, Sarno, Schmeling,

and Schrimpf (2012b)) and dollar carry trades (Lustig, Roussanov, and Verdelhan (2014)).

5This argument derives from the Modigliani-Miller theorem that risk management is value-irrelevant in
a frictionless environment as shareholders can hold well-diversified portfolios.
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It suggests that currency forwards can be used by fund managers as an overlay to their

investment strategies.

Funds are also more likely to use currency forwards to hedge their currency exposure

when the economic uncertainty in foreign markets is high. We observe such patterns both in

full-sample time-series regressions using the World Uncertainty Index (WUI) developed by

Ahir, Bloom, and Furceri (2018) and in an event study around the Brexit Referendum. In the

latter setting, we compare funds’ currency forward sales of British pounds to their forward

positions of other currencies. Funds’ sales of British pound forwards increased significantly

in the quarters before and after the Brexit Referendum, when the uncertainty around future

exchange rate risk was heightened.

We further examine the heterogeneity in funds’ use of currency forwards across different

currencies. The granularity of our data allows us to use fund–by–quarter fixed effects to

isolate the variation in the currency hedge ratio across currencies but within a fund. We find

that funds tend to hedge a higher fraction of their asset currency exposures for currencies

that (i) have depreciated recently, (ii) have a lower interest differential relative to the US, (iii)

incur lower transactions costs in the forward market, and (iv) have a higher return volatility

or experience higher economic uncertainty.

In the last part of our paper, we examine the performance implications of funds’ cur-

rency management. Funds are sorted into quintiles based on their foreign currency exposure,

taking into account the forward positions. Funds with the lowest level of foreign currency ex-

posure exhibit higher returns, lower volatility, and higher Sharpe ratios than funds with the

highest level of foreign currency exposure. When we decompose fund returns into a compo-

nent that is driven by a funds’ currency exposures and a currency-adjusted component, the

outperformance of low-currency-exposure funds is primarily driven by the currency returns.

A calendar-time long-short portfolio that buys funds with the lowest currency exposures

and sells funds with the highest currency exposures generates a six-factor monthly alpha of

between 19.8 and 25.8 basis points, after taking into account global market bond returns,
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emerging market bond returns, the credit factor, the term factor, the dollar risk factor, and

the carry factor. Our results suggest that currency-hedged funds provide at least a similar

level of performance to unhedged funds while also substantially reducing portfolio risks.

This paper contributes to our understanding of how delegated portfolio managers use

derivatives to change the return and risk profiles of their portfolios. Most extant studies

examine domestic equity funds and find limited use of derivatives (Koski and Pontiff (1999),

Almazan, Brown, Carlson, and Chapman (2004), Deli and Varma (2002)). The focus of our

study is international fixed income funds, which have a natural demand for currency deriva-

tives for risk management purposes. The analyses in this paper suggest that international

fixed-income funds use currency forwards extensively to hedge or expand their exposure to

certain currencies. Currency management has a significant impact on the funds’ risk-adjusted

performance. Our work is also related to Aragon, Li, and Qian (2019) and Jiang, Ou, and

Zhu (2020), which examine the use of credit default swaps (CDS) in corporate bond mutual

funds. Both CDS and currency forwards can serve the dual purpose of hedging funds’ risk

exposure as well as expanding funds’ exposure to certain risk factors.6

Our hand-collected dataset on fund currency forward contracts provides a complete pic-

ture of international fixed income funds’ portfolio allocations and currency exposures. This

novel dataset helps researchers to evaluate the empirical relevance of several international

portfolio allocation theories that take into account currency trading. For example, our sam-

ple funds deviate from Black (1990)’s prescription that investors should have proportional

exposures across different currencies. Consistent with Glen and Jorion (1993), we find that

the inclusion of forward contracts improves the performance of international bond portfolios.

Our finding that fund performance decreases with their foreign currency exposure echoes the

conclusion by Campbell, Serfaty-De Medeiros, and Viceira (2010) that the optimal portfolio

for a global bond investor is a fully currency-hedged portfolio.

Our novel data on currency forwards deployed by international bond funds provide re-

6In addition, Aragon and Martin (2012) examine the use of derivatives in hedge funds and conclude that
hedge fund managers have skill in using equity options.
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searchers with a complete picture of funds’ currency exposures and allow to complement the

influential work of Maggiori et al. (2020). Previously, most studies on international portfolio

management assume that mutual funds do not hold a significant amount of currency deriva-

tives and that a fund’s currency exposure is determined entirely by the denomination of its

assets (Massa, Wang, and Zhang (2016); Camanho, Hau, and Rey (2018); Maggiori et al.

(2020); Koijen and Yogo (2020)).

Finally, our paper relates to the extensive literature on corporate hedging. Theories sug-

gest that corporate hedging should be determined by taxes, financial distress costs, invest-

ment opportunities, and external financing costs (Smith and Stulz (1985), Froot, Scharfstein,

and Stein (1993)). Empirical analyses show that roughly half of large U.S. companies use

derivatives to hedge various sources of risks (Géczy, Minton, and Schrand (1997)), although

the magnitude of hedging might be small (Guay and Kothari (2003)). The effect of hedging

on firm value is inconclusive (Allayannis and Weston (2001), Jin and Jorion (2006)). One

empirical challenge is that it is sometimes difficult to delineate hedging and speculation in

firms’ use of derivatives (Géczy, Minton, and Schrand (2007), Chernenko and Faulkender

(2011)). Our setting mitigates this concern because it is reasonable to classify funds’ cur-

rency forward use based on whether the contracts purchase or sell foreign currencies. We

also observe the currency exposures based on the bond holdings denominated in different

currencies.

Section II describes the data sources and the sample selection and Section III reports

the summary statistics. We analyze the determinants of the use of forward contracts in

Section IV and the performance implications in Section V. Section VI concludes.

II. Data

We describe in this section the data sources, the sample selection, and the various measures

used to capture the use of forwards by international bond mutual funds.
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A. Data sources

The main data used in this paper are mutual fund currency forward positions manually

collected from SEC filings (N-Q and NCSR/S) via the EDGAR system. In addition, we

use the CRSP Survivor-Bias-Free Mutual Fund database, the CRSP Mutual Fund Portfolio

Holdings database, and S&P Global for CUSIP information.

Mutual funds are required to disclose their derivative positions in quarterly SEC filings.

We manually collect mutual funds’ holdings of currency forward contracts from N-Q and

NCSR/S filings from the SEC EDGAR system. The international bond funds in our sample

predominately manage their currency-related derivatives in the form of forward contracts:

89% of our sample funds employ currency forwards in at least one of their reporting quarters.

Besides currency forward contracts, 14% of our sample funds also hold currency options. For

those funds, the total notional amount of currency options is typically 20 to 30 percent of

the total notional amount they hold from currency forwards. We therefore focus our data

collection effort on currency forwards.7

Although the format of reporting for currency forward positions varies across funds, most

funds include information on the following items for each of their currency forward contracts:

(1) the currency purchased, (2) the purchase amount (typically denominated in the purchase

currency), (3) the currency sold, (4) the sale amount (typically denominated in the sale

currency), (5) the settlement date of the contract, (6) the counterparty of the contract

(typically a bank), and (7) the unrealized gains or losses of the contract as of the reporting

date. Figure 1 shows a snapshot of this disclosure from JPMorgan Emerging Markets Debt

Fund based on its N-Q filing as of May 31, 2018. The granular nature of the data allows us

to construct detailed measures of mutual funds’ exposures to various currencies.

The CRSP Mutual Fund Portfolio Holdings database provides holdings of mutual funds

7In the Appendix, we further show that sample funds’ returns have a similar beta on positive currency
returns and negative currency returns, further suggesting that the impact of currency options is limited.
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at a quarterly frequency.8 The sample period runs from 2010Q2 to 2018Q4.9 The CRSP

database provides the 9-digit CUSIP for the vast majority of sample funds’ holding positions,

excluding cash, funds, and derivatives. In addition, the CRSP database lists the market

value of each position and its associated issuer name. For fixed-income securities, the CRSP

database further provides information on maturity dates and coupon rates.

We merge fund portfolio positions with issuer-level and issue-level information provided

by the S&P Global database. For each 9-digit CUSIP, the S&P Global provides information

on issuer name, issuer domicile, issuer type (sovereign or corporate), security type (equity

or fixed income), and the currency denomination of the issue. For positions without a valid

CUSIP, we manually collect issuer and issue information (particularly issuer domicile and

issue currency denomination) from Thomson Eikon by searching issuer name, maturity date,

and coupon rate provided by the the CRSP Holdings database. At the fund–quarter level,

we are able to assign issuer domicile and currency denomination for 90.3% of the average

fund’s assets under management.

B. Sample selection

We start by selecting mutual funds in the CRSP Survivor-Bias-Free Mutual Fund database

that specialize in international fixed income investments. Such funds are mainly designated

by CRSP objective code (crsp obj cd) “IF”, which covers six Lipper objectives.10 In addition,

a number of international fixed income funds are designated by other CRSP and Lipper

objective codes (e.g., Lipper Objective Code “HY”, referring to High Yield Funds). To

include these additional funds in our sample, we examine all funds with a Lipper asset code

of “TX” (Taxable Fixed Income Funds) and manually select funds that focus on international

8Some mutual funds provide holdings information every month. We keep the last available holdings
information for each fund–quarter.

9Holdings information from the CRSP Mutual Fund Portfolio Holdings database is incomplete before
2010Q2 and covers only a small fraction of our sample, as discussed by Zhu (2020).

10These Lipper objectives include Emerging Markets Debt Funds (EMD), Emerging Markets Local Cur-
rency Funds (EML), Global High Yield Funds (GHY), Global Income Funds (GLI), International Income
Funds (INI), and Short World Multi-Market Income Funds (SWM).
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fixed income securities. The initial sample contains 457 distinct funds (identified by distinct

crsp cl grp) during our sample period of 2010Q2 to 2018Q4.

Since we are interested in international fixed income funds’ discretionary holdings and

hedging decisions, we exclude 68 passively-managed index funds and ETFs from the sample.

Furthermore, after carefully examining fund holdings, we find that 19 of our candidate

funds are structured as funds of funds, while ten funds hold exclusively cash or Treasuries

and invest in currency forwards; another eight funds are misclassified and mainly invest in

domestic securities. We also exclude two funds that invest a considerable fraction of their

assets in bank loans. Finally, we require sample funds to have valid holdings data from the

CRSP Mutual Fund Holdings database (linked by crsp portno) for at least four quarters

during the 2010–2018 sample period. Our final sample contains 302 distinct international

fixed income funds.

Table I shows the number of funds and their total assets under management in our sample

each year. The number of international fixed income funds increases from 126 funds in 2010

to 236 funds in 2016, then slightly decreases to 227 funds in 2018. The total assets under

management increase from $188.04 billion in 2010 to $288.53 billion in 2013 before declining

to $225.09 billion at the end of the sample. In each year, we further tabulate the number of

distinct funds with non-zero currency forward use. Throughout the sample period, between

87.5% to 92.1% of sample funds report using currency forwards.

C. Measurement of fund currency forwards

Our data structure allows us to observe funds’ use of currency forwards at the individual

contract level. To calculate a fund’s use of currency forward contracts, we first calculate the

USD-equivalent notional amount for each currency forward contract at the report date. To

this end, we use the report-date spot rate of the foreign currency involved in the forward and

convert the contract’s foreign currency notional amount to its USD-equivalent. For example,

if a forward contract sells CAD11,232,000 in exchange for U.S. dollars, and the report-date
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USD/CAD spot rate is 1.2894, then we calculate that this contract sells Canadian dollars

with a notional amount equivalent to USD 8,711,028 (11,232,000/1.2894). Similarly, if a

forward contract purchases AUD1,401,000 in exchange for US dollars, and the USD/AUD

spot rate is 1.3208, then we calculate that this contract purchases Australian dollars with a

notional amount equivalent to USD1,060,721 (1,401,000/1.3208).

For the subset of cross-currency forwards involving two foreign currencies, we sepa-

rately calculate the USD-equivalent notional amount of each non-USD currency as of the

report date. For example, if a forward contract purchases EUR6,518,000 in exchange for

PLN28,121,000, then we record a forward position that purchases Euro with a notional

amount of USD7,603,826 (6,518,000/0.8572) and another forward that sells Polish Zloty

with a notional amount of USD7,617,151 (28,121,000/3.6918), assuming that the USD/EUR

spot rate is 0.8572 and the USD/PLN spot rate is 3.6918 at the reporting date.11

Currency forward positions are then aggregated at the fund–currency level. In this step,

we net out a fund’s long and short positions with regard to the same currency in the same

quarter. In the currency forward market, funds typically close out their existing forward posi-

tions by entering into a new forward contract with the same notional amount but the opposite

buy/sell direction. For example, if a fund purchases USD100,000 notional amount of JPY

and sells USD75,000 notional amount of JPY in the same quarter, we record a USD25,000

notional amount of purchase for the JPY position of this fund–quarter. Specifically, for a

given foreign currency c in fund i’s portfolio:

Forwardci,t =

∑
j ForwardSales

c
i,t,j −

∑
j ForwardBuys

c
i,t,j

TNAi,t

. (1)

The Forward is normalized by the fund’s total net assets (TNA). This measure is positive

if a fund sells foreign currency in the forward markets. This corresponds to a hedging position

if the fund has a long exposure in the underlying currencies.

11As this example shows, the report-date USD-equivalent notional amount for the two legs of a forward
contract can be slightly different due to foreign currency changes since the contracts were entered into.
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We further construct several variables that characterize currency forward positions at the

fund level. First, we sum a fund’s forwards across all non-USD currencies to calculate the

fund-level net forward position:

Forwardneti,t =
∑

c 6=USD

Forwardci,t. (2)

In some tests, we are also interested in the gross foreign-currency forward sales and

forward purchases of a fund. We define gross forward sales and forward purchases as:

Forwardsalesi,t =
∑

c 6=USD

max(Forwardci,t, 0), (3)

Forwardbuysi,t =
∑

c 6=USD

max(−Forwardci,t, 0). (4)

Another measure we use to evaluate a fund’s currency strategy is its overall forward

hedge ratio with respect to its non-USD denominated holdings. This measure is defined as

the ratio between a fund’s net foreign currency forwards and its portfolio weight denominated

in non-USD assets:

Hedge ratioi,t =
Forwardneti,t /(1 + rT )T∑

c 6=USD ω
c
i,t

, (5)

where ωc denotes the portfolio weight of assets denominated in currency c, and rT denotes

the U.S. interest rate associated with the maturity T for the forward contracts.12 To reduce

the noise in Hedge ratioi,t, we winsorize this variable at the 1% and 99% level.

When we expand our observations to the fund-quarter-currency level, we similarly con-

12We adjust the numerator of Hedge ratio by the interest rate to obtain the present value of the future
forward payments denominated in U.S. dollars. This is consistent with the computation of the a fund’s TNA,
which is also capturing the present values of the bonds in U.S. dollars. Meanwhile, the asset value of foreign
holdings is their present value discounted to the reporting date. This adjustment by the interest rate has a
small impact on the hedge ratio since the maturity of a forward contract is typically only a few months and
interest rates are relatively low during our sample period.
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struct the hedge ratio for a given currency c as:

Hedge ratioci,t =
Forwardci,t/(1 + rT )T

ωc
i,t

, for c 6= USD. (6)

A fund’s currency exposure is jointly determined by its asset denomination and its use

of currency forwards. We denote a fund’s total exposure to a specific currency c as:

Exposureci = ωc
i − Forwardci/(1 + rT )T , (7)

and a fund’s total exposure to all foreign currencies as:

Exposurei =
∑

c 6=USD

(ωc
i − Forwardci/(1 + rT )T ). (8)

Given that the holdings of assets are denominated in foreign currencies, the concentration

of currency denomination may matter for funds’ currency strategies. Hence, we construct

a measure of currency concentration based on the Herfindahl-Hirschman index as follows:

First, we re-weigh the portfolio weight denominated in currency c as the fraction of all

foreign-currency-denominated assets in the portfolio. The portfolio currency concentration

is then calculated as the sum of squares for each currency’s adjusted weight in the portfolio:

Concentrationi,t =
∑

c 6=USD

(
ωc
i,t∑

c 6=USD ω
c
i,t

)2

. (9)

The concentration index ranges from 1/N for a portfolio equally distributed in the N avail-

able currencies to one for a portfolio fully concentrated in one currency.
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III. Descriptive Statistics

We describe in this section the summary statistics and provide an example of currency risk

management in practice.

A. Summary Statistics

Our paper is the first to assemble a sample of currency forward contracts used by US-based

fixed income funds investing in international markets. Our final sample contains 515,695

currency forward contracts used in 6,463 fund–quarters. Panel A of Table II shows some

contract-level summary statistics that allow us to take a first glimpse at mutual funds’ foreign

currency management practices.

At the contract-level, 44.8% of forward contracts purchase USD and sell a foreign cur-

rency, while 40.0% sell USD and purchase a foreign currency. The rest (15.1%) involve two

non-USD foreign currencies. The average (median) notional amount of a currency forward

is $10.7 million ($1.23 million) and the distribution is right-skewed primarily because of dif-

ferences in funds’ assets under management. The average (median) time to maturity as of

the fund reporting date is 67.2 (46) days. This relative short average maturity of forward

contracts used by sample funds may reflect the fact that currency forwards are more liquid

at the short-end. It suggests that mutual funds need to frequently roll-over their forward

contracts if they want to maintain a stable currency hedge.13

We provide summary statistics at the fund–quarter level in Panel B of Table II. Within our

sample, 86.8% of fund–quarters utilize currency forward contracts. For this subset of forward

users, the average (median) number of forward contracts used in a given fund–quarter is 75.9

(42). These contracts are sourced from, on average, 7.78 different counterparties. Across

the full sample of fund–quarters, the average (median) percentage of fund assets issued by

entities domiciled outside of the U.S. is 78.3% (88.6%). At the same time, the average

13For example, a survey by BIS (2016) shows that, in terms of notional volume, 59% of foreign exchange
forwards initiated in 2016 have a maturity of between seven days and one year. The use of short-term
currency forwards may also reflect some funds’ strategy to capture a term premium.
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(median) percentage of assets denominated in foreign currencies is only 42.8% (42.6%). For

fund assets denominated in foreign currencies, on average 21.7% of a fund’s portfolio assets

are denominated in G10 currencies, while 21.1% of assets are denominated in other foreign

currencies.14

Panel B of Table II also tabulates the amount of foreign currency forward sales by sample

funds. On average, sample funds sell foreign currency forwards equivalent to 6.83% of their

TNA, indicating that they on average hedge part of their foreign currency exposure back to

U.S. dollars. It should be noted that the net amount of foreign currency forwards understates

sample funds’ utilization of currency forwards, as it nets out sales and purchases across

different currencies for the same fund–quarter. If we separate currency forward purchases

and sales, the gross notional amount of foreign currency forward purchases equals 13.1%

of the average fund’s TNA, whereas the gross notional amount of currency forward sales

equals 19.9% of the average fund’s TNA. Finally, considering both the percentage of foreign-

denominated assets and currency forward positions, sample funds’ average (median) net

exposure to foreign currencies is 37.1% (23.9%) relative to fund TNAs.

Figure 2 shows the histogram of the distribution of sample funds’ portfolio weight in

assets issued by foreign entities, assets denominated in foreign currencies, net sales of foreign

currency forwards, and the net exposure to foreign currencies. The upper left panel shows

that most funds have a large fraction of assets issued by foreign entities, while the upper

right panel shows the distribution of the weight of foreign currency-denominated assets is

more dispersed, and there is a nontrivial fraction of funds that invest entirely in U.S. dollars.

This suggests that sample funds hold a significant amount of U.S. dollar bonds issued by

foreign entities. This is consistent with the finding of Maggiori et al. (2020) that investor

holdings are biased towards their own currencies rather than their home-country issuers.

The lower left panel of Figure 2 shows the distribution of net foreign currency forwards

14The G10 currencies include the Australian dollar (AUD), Canadian dollar (CAD), Swiss franc (CHF),
Danish krone (DKK), euro (EUR), British pound (GBP), Japanese yen (JPY), Norwegian krone (NOK),
New Zealand dollar (NZK), and Swedish krona (SEK). These currencies are considered the most liquid
currencies in the foreign exchange market.
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scaled by total assets. The distribution is roughly centered around zero and there is a

similar number of fund-quarters with positive and negative foreign currency forward sales.

It is somewhat surprising that a nontrivial set of fund-quarters purchase foreign currency

forwards and thereby increase their foreign currency exposure. This suggests that some

funds’ purposes of utilizing forward contracts is not to hedge foreign exchange risks. The

lower right panel shows the distribution of sample funds’ net foreign currency exposure,

which takes into account both their asset denominations and their currency forwards. The

distribution is wide and multi-modal. The most dense distribution is located around zero

foreign currency exposure, indicating funds that follow a fully-hedged strategy. Additional

modes occur at a currency exposure of 100% and surprisingly at 50%. The overall exposure

of the latter funds is one-half in U.S. dollars and one-half in foreign currencies.

We then examine the joint distribution of a funds’ portfolio weights in assets denomi-

nated in foreign currencies and their net exposures to foreign currencies, taking into account

forward contracts. Figure 3a displays a scatter plot of sample funds’ portfolio weight in for-

eign currency-denominated assets against their net portfolio exposure to foreign currencies.

Consistent with industry conventions, we further categorize sample funds into four groups:

(i) “International Funds” that hold mainly ex-U.S. assets, (ii) “Global Funds” that hold a

wider global portfolios including U.S.-issued bonds, (iii) “Emerging Markets Funds” that

hold mainly bonds issued by emerging market countries, and (iv) all other funds.15

The scatter plot in Panel (a) shows that a number of funds almost fully hedge their foreign

currency exposure regardless of their portfolio weight of foreign-denominated assets, as their

net currency exposures are near zero. At the same time, there are also a large number of

funds that do not hedge their foreign currency exposures on average. These funds locate on

the 45-degree line, where a fund’s portfolio weight of foreign-denominated assets equals its

15We categorize sample funds using their Lipper Objective Code: Funds with a code of “GLI”, “GB”,
or “GUS” are categorized as global funds (118 funds); Funds with a code of “INI” are categorized as
international funds (51 funds); Funds with a code of “EMD” or “EML” are categorized as emerging markets
funds (113 funds). All other funds are categorized as “other funds” (20 funds). The median fund in each of
the first three categories holds 8.9%, 39.2% and 5.2% of its portfolio in assets issued by US-domiciled issuers.
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net exposure to foreign currencies. Finally, a number of funds partially hedge their foreign

currency exposures and are located between the 45-degree line and the horizontal axis.

The relatively wide distribution of funds’ net foreign currency exposures given the level of

their portfolio weights of foreign-denominated assets suggests that it is important to consider

funds’ use of currency forwards when we investigate their currency strategies. In fact, based

on the R-squared from a simple regression of a fund’s time-series average foreign currency

exposure on its average portfolio weight of foreign currency-denominated assets, only 59%

of the variation in net currency exposure is explained by asset currency denominations.

Figure 3b shows the pattern with funds’ euro-denominated assets and net euro exposures.

Almost all sample funds have lower exposures to euros relative to their portfolio weights of

euro-denominated assets, indicating that they on average sell euros on the currency forward

market. Moreover, a significant subset of funds have negative net exposure to the euro,

suggesting that they use euro forwards to bet against the euro or to use euros to hedge other

highly-correlated currencies.

Figure 4 shows the time-series trend in sample funds’ use of currency forwards at the

aggregate level. The purchases of foreign currency forwards stay relatively stable during the

sample period, while the sales of foreign currency forwards rise slightly. As a result, the net

currency forward sales increase from close to zero at the beginning of 2011 to almost 10% of

fund TNA by the end of the sample period.

B. Persistence in forward contracts

The use of currency forwards for a given fund are fairly persistent over time. In a panel

regression at the fund-quarter level (Panel A of Table III), fund fixed effects explain 72.8%

of the variation in funds’ total foreign currency forward positions (scaled by contemporaneous

fund TNA). When we examine individual funds’ forward positions with respect to individual

foreign currencies, fund fixed effects explain between 36.0% (Australian dollar) to 68.9%

(euro) of the variation. In contrast, quarter fixed effects explain very little variation in the
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use of currency forwards.

Similarly, a fund’s lagged forward position in a given currency is a strong predictor

for its use of currency forwards in the current quarter. Panel B of Table III shows that

the coefficients on the lagged forward positions range between 0.74 (Mexican peso) to 0.91

(Japanese yen) across major currencies. The lagged forward position explains 80.0% of a

fund’s total foreign currency forward position. It shows that a fund’s strategy involving

currency forwards is highly persistent over time.

C. Examples

To examine the accuracy of our data and shed some light on some foreign exchange manage-

ment practices adopted by our sample funds, we study two examples of mutual funds’ use

of currency forwards.

The first example is the DFA Global Bond Portfolio. Based on its disclosures, the DFA

Global Bond Portfolio explicitly commits to fully-hedged currency strategies.16 Examining

our measure of currency forwards and currency exposure for this fund provides a sanity

check for the validity of our empirical measures. Figure 5a displays (i) the portfolio weight

of securities denominated in foreign currencies, (ii) the net sale amount of currency forwards

scaled by TNA, and (iii) the total foreign currency exposure of this fund. The figure shows

that our data capture the currency hedging strategy of the DFA Global Bond Portfolio quite

well: the total foreign exposure is consistently close to zero. Although the amount of assets

denominated in foreign currencies changes quite dramatically over the sample period, the

currency forward sales closely track the amount of foreign-denominated assets.

We contrast the example of the fully-hedged DFA fund with the Oppenheimer Interna-

tional Bond Fund, which is our second example. Figure 5b shows that, while the fraction

16Its annual report states: “The Global Bond Portfolio is designed to provide a market rate of return
by investing in U.S. and foreign government securities, high-quality corporate fixed income securities, and
currency-hedged global fixed income instruments maturing in five years or less. The currency exposure
associated with non-U.S. dollar-denominated securities within the Portfolio is generally hedged back to the
U.S. dollar.”
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of non-USD denominated assets in the fund is relatively stable during the whole sample

period, the Oppenheimer fund significantly alters its currency forward sales from quarter to

quarter. As a result, the overall foreign currency exposure of the fund fluctuates during our

sample period. This is consistent with the fund’s “active” management of foreign currency

exposure, as stated in its prospectus.17

IV. Determinants of funds’ use of currency forwards

Funds’ currency forward use depends on several factors. First, funds with a higher exposure

to currency risks should take more advantage of forward contracts. For example, funds that

hold a larger fraction of foreign-denominated bonds should have an incentive to hedge their

currency exposure by selling forward contracts. Furthermore, foreign-currency risks are more

pronounced if the fund portfolios are more concentrated in a few currencies. We capture the

portfolio concentration using the Herfindahl-Hirschman index from Equation (9).

Second, fund families may differ in their incentives of using derivative contracts and in

the preferences of their clienteles. Smaller and younger fund families have less expertise in

trading derivatives. They may be reluctant to use derivatives and may even constrain their

managers from using such contracts, as discussed by Almazan et al. (2004). Mutual funds

may also strategically change their risk exposures with the prior performance to increase

their money flows, as discussed by Brown et al. (1996). Finally, retail investors may not

be able to hedge their currency exposures themselves and may not be as well diversified as

institutional investors. Thus, funds with non-institutional clienteles may hedge more than

funds with institutional clienteles.

Third, currency hedging may also vary because of differences in hedging costs and in-

vestment opportunities. The use of forward contracts should be less pronounced if they

17From its prospectus, the Oppenheimer International Bond Fund states that “[t]he Fund actively manages
foreign currency exposure, both to reduce risk and to seek to enhance return. To do so, the Fund may invest
in foreign exchange derivatives, including forwards and options that reference foreign currencies, including
currencies of developing and emerging market countries.”
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are subject to higher trading costs, which we capture using bid-ask spreads of currency

forwards. Finally, currency returns may vary over time and across currencies and mutual

funds may enter forward contracts to take advantage of these investment strategies. These

strategies include currency momentum strategies (e.g., Menkhoff et al. (2012b)), carry trades

(e.g., Menkhoff, Sarno, Schmeling, and Schrimpf (2012a) and Lustig et al. (2014)), and risk

timing strategies.

In the remainder of this section we discuss both the cross-sectional and time-series de-

terminants of the use of currency forward contracts by international bond funds.

A. Cross-sectional determinants

To investigate the determinants of currency forward use in the cross-section of mutual funds,

we regress fund characteristics on various measures of currency forward deployment, con-

trolling for time fixed effects:

Forwardi,t = αt +
∑
j

γjP
j
i,t +

∑
k

βkX
j
i,t−1 + εi,t, (10)

where the vector P measures the portfolio composition (e.g., fraction of assets in foreign

currency, foreign currency concentration) at the concurrent period. The vector X captures

lagged fund characteristics, such as assets denominated in foreign currency, currency con-

centration, weight in corporate bonds, fund size, family size, fund age, expense ratio, and

turnover ratio. Standard errors are clustered at the fund level and are shown in parentheses.

The first outcome we examine is a fund-level indicator variable, 1Forwards, that takes the

value of one if a fund has a nonzero amount of currency forwards in a given quarter. In

our sample, 86.8% of fund–quarters use currency forward contracts. Column (1) of Table

IV shows that funds with more assets denominated in non-U.S. dollar currencies (either

G10 currencies or other foreign currencies) are more likely to use currency forwards, as they

have more hedging needs. Consistent with Koski and Pontiff (1999), funds that belong to
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larger fund families are more likely to use currency forwards, potentially because larger fund

families have more expertise in using derivative contracts and enjoy economies of scale.

Turning our attention from the extensive margin of hedging to the intensive margin, we

use the following continuous variables as the outcome variables: the net currency forwards

(Forwardnet) scaled by fund TNA, the gross forward sales (Forwardsale) scaled by TNA,

the gross forward purchases (Forwardbuy) scaled by TNA, and the fund-level hedge ratio

(Hedge ratio).

Column (2), Table IV displays the determinants of fund net forward sales. For each

dollar increase in the portfolio assets denominated in G10 currencies, a fund sells 26.9 cents

more in currency forwards, which is significant at the 1% level. This is in stark contrast with

the effect of assets denominated in non-G10 currencies (mostly emerging market currencies).

The coefficient on other foreign currency-denominated assets is close to zero and statistically

insignificant. There are two potential explanations for this difference: First, the interest rates

of emerging markets tend to be higher than the U.S. interest rate, so selling currency forwards

may dampen fund returns. Second, some of the emerging markets impose capital restrictions

to foreign investors on investing in underlying assets and buying currency forwards may help

U.S. funds to increase their exposure to those markets.

At the same time, the coefficient on portfolio currency concentration is significantly

positive. This suggests that managing currency exposure through forward contracts is more

important for funds whose asset currency denomination is highly concentrated in a few

currencies. For funds that have a diversified portfolio currency denomination, currency

hedging is less of a concern.

We also find that the fraction of a fund’s assets sold through institutional shares is

negatively associated with their sales of currency forwards. Assuming that institutional

shares are mainly sold to relatively sophisticated investors, this negative association between

institutional assets and forward sales is consistent with the argument that hedging may be

less valuable for investors who are typically able to access currency derivatives themselves.
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In Columns (3) and (4), we separately examine the sales and purchases of foreign currency

forwards. One can think the former as forwards used for “hedging” purposes and the latter for

“speculation” purposes. For each dollar of portfolio assets denominated in G10 (developed

markets) currencies, an average fund sells 35.0 cents of forwards in those currencies and

purchases 9.1 cents of forwards. For each dollar of assets in non-G10 currencies, however, the

amounts of currency sales and purchases are similar. We also find that funds’ turnover ratio is

positively associated with both forward purchases and forward sales. This is consistent with

the argument that currency forwards facilitate more flexible and active trading strategies.18

Column (5) examines funds’ use of currency forwards using the the hedge ratio. The

portfolio weight of foreign currency-denominated assets is uncorrelated with funds’ hedge

ratio, as the hedge ratio is already normalized by the currency denomination of the portfolio.

A higher asset concentration of foreign currencies, however, is associated with a higher hedge

ratio. More expensive funds on average have a lower hedge ratio. This may reflect the fact

that expensive funds’ usually provide more sophisticated strategies rather than a plain-vanilla

fully-hedged product. Finally, funds that have a higher fraction of assets in institutional

shares tend to have a lower hedge ratio, although this result is only marginally significant.

B. Fund past performance and the use of currency forwards

We further relate funds’ use of currency forwards with their past performance. There are

several possibilities of how mutual funds’ past performance may affect their currency forward

positions. On the one hand, the literature on fund tournaments (e.g., Brown et al. (1996))

suggests that funds that trail in recent performance may take more risks, presumably by

increasing their exposure to exchange movements in the hope of improving their rankings.

On the other hand, hedging may be more valuable when the expected cost of financial

18For example, as Oppenheimer Global Strategic Income Fund states in its prospectus in relation to its use
of forward foreign currency contracts, “Central to those strategies are features inherent to derivatives that
make them more attractive for this purpose than equity and debt securities: they require little or no initial
cash investment, they can focus exposure on only certain selected risk factors, and they may not require the
ultimate receipt or delivery of the underlying security. This may allow the Fund to pursue its objectives
more quickly and efficiently than if it were to make direct purchases or sales of securities...”

21



distress is high (Smith and Stulz (1985)), and funds with more illiquid holdings suffer more

outflows from low performance (Chen, Goldstein, and Jiang (2010)). This suggests that

low-performing funds should increase their hedging activities using currency forwards.

A key difference between the two hypotheses is whether the flow-performance relation is

concave or convex for our sample of funds. To empirically investigate this, we first estimate

the flow-performance sensitivity of sample funds, with an emphasis of separating positive

returns from negative returns:

Flowi,t = αi + αt + β1 min(Perfi,t−1, 0) + β2 max(Perfi,t−1, 0) +
∑
j

βjX
j
i,t−1 + εi,t (11)

where Perfi,t−1 is measured by a fund’s style-adjusted return measured over the 12 preceding

months. Standard errors are clustered at the fund level.

Column (1) of Table V shows that the flow of our sample of international fixed-income

funds is more sensitive to negative returns than to positive returns. In fact, the coefficient

on min(Perfi,t−1, 0) is positive and significant whereas the coefficient on max(Perfi,t−1, 0)

is insignificant. Such concavity in flow-performance relationship is consistent to Goldstein

et al. (2017), who document the fragility of corporate bond funds. Given that international

fixed-income funds may similarly suffer from holding illiquid securities as domestic corporate

bond funds, it is reasonable to expect that investors flows are also more sensitive to downside

returns.

We therefore hypothesize that funds with relatively poor performance should increase

their sales of currency forwards in order to hedge their downside risks. To empirically

evaluate this, we run the following regression:

Yi,t = αi + αt + β1 min(Perfi,t−1, 0) + β2 max(Perfi,t−1, 0) +
∑
j

βjX
j
i,t−1 + εi,t (12)

The outcome variable Yi,t includes the net currency forwards (Forwardnet) scaled by fund

TNA, the gross forward sales (Forwardsale) scaled by TNA, and the gross forward purchases
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(Forwardbuy) scaled by TNA.

We include fund-fixed effects in these regressions in order to mitigate reverse-causality

concerns. Because a fund’s forward positions are fairly persistent, a purely cross-sectional

analysis may mistakenly interpret the performance impact of currency forwards as strategic

adjustments to forward positions made by mutual funds. In estimating a model with fund-

fixed effects, we effectively capture the deviation of a fund’s currency forward strategy in

response to its recent performance.

In Column (2) of Table V, the coefficient on min(Perfi,t−1, 0) is negative and significant,

suggesting that the lower a fund’s past performance, the more currency forwards it sells,

presumably to hedge future exchange rate risks. This is consistent with the hedging motive

associated with downsize returns and large fund outflows. In contrast, the coefficient on

max(Perfi,t−1, 0) is statistically insignificant, indicating that well-performing funds do not

tend to adjust their currency forward positions.

We further separate funds’ use of forwards into sales of currency forwards and purchases

of currency forwards in Columns (3) and (4). We find that funds with poor past performance

are more likely to hedge their exposure to foreign currencies by selling forwards (Column

(3)), while funds with superior past performance are more likely to increase their foreign

currency exposure by purchasing currency forwards (Column (4)).

In Column (5) of Table V, we examine the overall foreign currency exposure of funds in re-

lation to their past performance, mainly to confirm that funds’ adjustments to their forward

positions are not offset by changes in their underlying currency denominations. Consistent

with the previous results, we find that the negative performance segment is positively associ-

ated with the funds’ foreign currency exposures: poorly-performing funds tend to lower their

exposures to foreign currencies. On the other hand, positive performance is not correlated

with changes in funds’ overall currency exposures.

In sum, we find that funds that have performed poorly in the recent past hedge more of

their exposures to exchange movements by selling more currency forwards. Such behavior is
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likely motivated by the enhanced sensitivity of fund flows to negative returns.

C. Time-series variation in funds’ use of currency forwards

Mutual funds’ use of currency forwards also varies with market conditions. We first con-

sider two strategies that the literature has shown to increase expected returns of currency

portfolios. The first one is the currency momentum strategy (Menkhoff et al. (2012b)). If

funds’ use of currency forwards follows a currency momentum strategy, they should sell less

currency forwards after periods of high foreign currency returns (relative to the USD). The

second strategy is the “dollar carry trade” in Lustig et al. (2014). Under the strategy, funds

should hedge more of their foreign currency exposures when the average foreign interest rate

is lower than the US interest rate.

To investigate how a given fund’s currency forward strategy changes in the time-series,

we regress funds’ hedge ratios and sales of currency forwards on market condition variables,

controlling for fund-fixed effects. Standard errors are double-clustered at the fund level and

at the time level.

Table VI shows that funds reduce their hedge ratios when the average excess return

of foreign currencies is higher in the previous quarter. A 2.9 percentage points increase in

foreign currency excess returns (equivalent to one standard deviation in sample) is associated

with a 2.0 percentage points decrease in funds’ average hedge ratio. Similarly, Column (2)

of Table VI shows that a higher foreign currency return in the previous quarter is associated

with a smaller amount of currency forward sales. These results suggest that sample funds’

use of currency forwards is consistent with a currency momentum strategy, as they reduce

their sales of foreign currency forward when foreign currencies appreciate against the U.S.

dollar.

The hedging decisions of mutual funds are also influenced by the interest differentials

between the U.S. and foreign currencies. Consistent with the dollar carry strategy, Columns

(1) and (2) of Table VI show that mutual funds’ hedge ratios and the amounts of currency
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forward sales are lower during periods when the average interest rate differential between

G10 countries and the US are higher.19

Hedging is potentially more valuable during times of heightened political and economic

uncertainty. We examine the time-series variation in funds’ use of currency forwards in

relation to uncertainty using the World Uncertainty Index (WUI) developed by Ahir et al.

(2018). A higher WUI represents higher economic and political uncertainty in a specific

country.20 Table VI shows that the hedge ratio and the purchases of U.S. dollar forwards

are significantly positively associated with the WUI. Column (1) shows that a one standard

deviation increase in WUI (i.e., 4.4 units) is associated with a 3.7 percentage points increase

in the hedge ratio, and a 1.0 percentage point increase in funds’ sales of foreign currency

forwards (Column (2)).

In Columns (3) and (4) of Table VI, we examine the impact of recent currency re-

turns, foreign-US interest rate differentials, and the aggregate uncertainty on funds’ portfo-

lio weights of foreign-denominated assets and their overall foreign currency exposure. The

results suggest the following: (i) Funds’ asset denominations do not seem to respond to past

currency returns, and the momentum strategies are almost entirely driven by funds’ adjust-

ments of currency forwards. (ii) Funds allocate more portfolio assets to foreign-denominated

securities when the foreign-US interest rate differential is higher. Both asset denominations

and currency forwards contribute to the positive association between funds’ foreign currency

exposures and the interest differentials. (iii) Funds reduce their portfolio allocations to for-

eign assets when the uncertainty index is higher. Both asset denominations and currency

forwards contribute to the negative association between funds’ foreign currency exposures

and the aggregate uncertainty, although the adjustment to currency forwards is more pro-

nounced.

19We use interest rates of seven-year government bonds as they most closely match the average maturity
of sample funds’ holdings.

20In our test, we capture the global level of uncertainty using the simple average across all countries.
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D. Within-fund differences in currency management

We proceed to examine the between-currency determinants of hedging strategies, taking

advantage of the granularity of our data. To this end, we first disaggregate our data set

to the fund–quarter–currency level. For each fund–quarter–currency pair, we calculate a

currency-specific hedge ratio. We then regress the currency-specific hedge ratio of a fund–

quarter–currency pair on characteristics of each currency, controlling for fund-by-quarter

fixed effects. This setting allows us to tease out currency traits that are associated with a

more active use of currency forward by mutual funds.

We consider several currency-specific characteristics that might affect funds’ hedging de-

cisions: recent currency returns against the U.S. dollar in the previous quarter, the volatility

of monthly currency returns in the past 12 months, the interest differential against the U.S.

dollar, the country specific World Uncertainty Index (WUI), and the average bid-ask spread

in 3-month forward contracts. For currency c held by fund i at quarter t, the regression

specification is as follows:

Hedge ratioci,t = αi,t + β1CurrencyRet
c
t−1,t + β2CurrencyV ol

c
t−1,t + β3IntDiff

c
t−1

+ β4WUIct + β5BAspread
c
t + γωc

t + εci,t (13)

Table VII shows the determinants of hedging strategies across currencies for a given

fund-quarter. Columns (1) and (2) examine all fund–currency pairs where a fund holds a

positive amount of assets whereas Columns (3) and (4) examine only positions involving G10

currencies. Standard errors are clustered at the fund-currency pair level.

We find that funds tend to hedge less of a foreign currency position if the currency has

recently appreciated. This is consistent with a cross-sectional currency momentum strategy

discussed in the previous subsection. In terms of economic magnitude, a one standard

deviation increase in the past-quarter currency return (5.6%) is associated with a hedge ratio

that is about one percentage point lower (-0.175*5.6, Column (1)). Furthermore, funds hedge
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more of their exposures to currencies that have a lower interest rate differential relative to the

U.S. A one standard deviation decrease in the interest rate differential (3.4%) is associated

with a hedge ratio that is 2.1 percentage points higher (-0.638*3.4).21 This suggests that

mutual funds’ use of currency forwards resembles a cross-sectional carry trade strategy, as

discussed in Burnside, Eichenbaum, and Rebelo (2011) and Menkhoff et al. (2012a).

The hedge ratio is higher for currencies that have more volatile returns, which is plausible

given the higher risk exposures. Country-specific WUI is positively associated with funds’

hedge ratio with respect to the currency of the given country. A one standard deviation

increase in the country-specific WUI (0.25) is associated with a hedge ratio that is 3.0

percentage points higher (12.19*0.25, Column (1)). This corroborates our time-series results

that funds hedge more of their foreign currency exposures during times of high economic

and political uncertainty.

Finally, we find that currency-specific forward bid-ask spreads have a negative coefficient

on the currency hedge ratio and the amount of forward sales. This suggests that funds

take into account the transaction costs in the derivative markets when making their hedging

decisions.

E. Funds use of currency forwards around the Brexit Referendum

We illustrate mutual funds’ utilization of currency forwards in response to heightened un-

certainty using the episode around the Brexit referendum on June 23, 2016.

To isolate the impact of the impending Brexit vote from funds’ overall currency hedg-

ing policies, we compare mutual funds’ currency forwards of other currencies against their

utilization of British pound forwards. The analyses are at the fund–quarter–currency level

and the sample includes all fund–currency pairs where one of the G10 currencies is held by

the fund. We then employ fund-by-quarter fixed effects and fund-by-currency fixed effects

to isolate the changes in a funds’ pound hedging around the Brexit referendum as compared

21The coefficient on the interest rate differential is larger in Column (3) because the standard deviation of
the interest rate differential is tighter among G10 currencies.
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to the funds’ general hedging policies.

The regression specification is as follows:

Yi,c,t = αi,t + δi,c + β11c=GBPBrexit(t− 2) + β21c=GBPBrexit(t− 1) + β31c=GBPBrexit(t)

+ β41c=GBPBrexit(t+ 1) + β51c=GBPBrexit(t+ 2) + β61c=GBPBrexit(t ≥ 3) + ε, (14)

where i denotes a fund, c a currency, and t a quarter. The outcome variable Yi,c,t is either a

fund’s hedge ratio with respect to currency c, a fund’s sale of currency c forwards (forwardc),

or a fund’s exposure to currency c. β1 to β5 can be interpreted as funds’ change in GBP

hedging relative to three quarters before the Brexit referendum or earlier.

We report regression coefficients in the Appendix and plot β1 through β6 in Figure 6.

The figure shows an increased level of currency hedging by selling GBP forwards in both

the quarter of the Brexit referendum and the quarter after. Since the Brexit referendum

takes place only one week before the end of 2016Q2, the increased amount of GBP forward

sales reported at the end of that quarter suggests that funds entered into those contracts

before the referendum. The increased GBP forward sales are not offset by changes in funds’

portfolio asset denominations, as fund exposures to GBP are significantly lower from one

quarter before the referendum to one quarter after. These results demonstrate that funds

use currency forwards as a flexible risk management tool in times of political and economic

uncertainty.

V. Fund performance

In this section, we investigate the relationship between sample funds’ use of currency forwards

and their performance.
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A. Performance measurement

Besides reporting the raw fund returns, we also decompose the monthly returns into a com-

ponent driven by exchange rate movements and a component that is not currency-driven.

Since we do not observe intra-quarter changes in asset currency denominations and positions

in currency derivatives, we assume that the currency exposures are held constant over the

entire quarter. Under this assumption, the funds’ currency returns are calculated as:

RetCurrency
i,t =

∑
c 6=USD

Exposureci,t−1 ∗ rci,t, (15)

where rci,t is the return of currency c relative to U.S. dollar during month t. The currency

exposures include both the exposures from the direct bond holdings and from the forward

positions. If funds do not have any foreign currency exposures at the beginning of the

quarter, their RetCurrency is zero.

We term the difference between the raw return of a fund and its currency return as its

currency-adjusted return:

RetCurAdj
i,t = RetFund

i,t −RetCurrency
i,t . (16)

The average monthly RetCurrency and RetCurAdj are -0.13% and 0.34%, respectively, and

the standard deviations of the two components are similar. In univariate regressions of

the fund return on RetCurrency (or RetCurAdj), each component explains around 55% of the

variation in fund returns.

We further employ factor-based models to examine sample funds’ systematic risk expo-

sures and abnormal performance. Two models are used. In Model 1, we regress monthly

fund net excess returns on the unhedged global bond market excess returns, the emerging
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bond market excess returns, the term factor, and the credit factor:22

Returni,t − rft = αModel1
i + βGlobalUnhedged(GlobalMarketUnhedged

t − rft)

+ βEmerging(EmeMarkett − rft) + βtermTermt + βcreditCreditt + εi,t. (17)

This model benchmarks funds’ net returns with unhedged global bond market returns,

implicitly assuming that fund investors do not have access to currency hedging tools or direct

currency investments.

In Model 2, we replace the unhedged global bond market returns with the U.S. dollar-

hedged global bond market returns.23 In addition, we include as factors the dollar risk factor

(average excess return of foreign currencies) and the currency carry factor, as in Lustig,

Roussanov, and Verdelhan (2011). The abnormal return from this model is thus less likely

to be directly impacted by the realized U.S. dollar returns during the sample period.

Returni,t − rft = αModel2
i + βGlobalHedged(GlobalMarketHedged

t − rft)

+ βEmerging(EmeMarkett − rft) + βtermTermt + βcreditCreditt+

+ βFXRXMeant + βCarryHMLFX
t + εi,t. (18)

B. Full sample-period analyses

To investigate the relation between currency exposures and return and risk levels of interna-

tional bond mutual funds, we sort our funds into quintile groups based on their time-series

22The unhedged global bond market excess return is measured by the Bloomberg Barclays Global Ag-
gregate Bond Index return. The Bloomberg Barclays Global Aggregate Bond Index includes investment
grade debt from 24 local currency markets, including the U.S. The emerging bond market excess return
is measured by returns of the JPMorgan Emerging Market Bond Index Global (i.e., EMBI Global). The
JPMorgan EMBI Global Index tracks total returns of U.S. dollar-denominated bonds issued by sovereign
and quasi sovereign entities in emerging markets. The term factor is defined as the difference between the
ten-year Treasury return minus the one-month Treasury return. The credit factor is the difference between
the Barclays U.S. Aggregate BAA Index return and the AAA Index return.

23The hedged global bond market return is proxied by the return of the Bloomberg Barclays Global
Aggregate Bond Index (U.S. dollar-hedged).
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average foreign currency exposure during the sample period. Only funds with a return his-

tory of at least 36 months are included in this analysis. For each fund, we compute over the

available time period its average excess return relative to the U.S. one-month Treasury rate,

its standard deviation of monthly fund returns, and its Sharpe ratio.24

Table VIII shows the statistics for the five groups of funds. The currency exposures differ

dramatically across the five groups. Whereas the lowest group has close to zero exposure to

foreign currencies (i.e., the average foreign currency exposure is -1% relative to TNA), the

highest group has a close to complete exposure to foreign currencies (i.e., the average foreign

currency exposure is 97%). Average portfolio returns and standard deviations vary across the

five groups sorted by their foreign currency exposures. The group with the highest currency

exposure (Group 5) has the lowest average monthly access return of 0.037% per month,

while the average excess return is 0.296% for Group 2 and 0.263% for Group 1. Meanwhile,

the average standard deviation of the monthly returns is monotonically increasing in funds’

foreign currency exposures. The monthly return standard deviation of the lowest-currency-

exposure group of 1.18% is less than half the standard deviation of the highest-currency-

exposure group of 2.58%. The differences in both the average monthly returns and the

return volatilities contribute to the monotonicity in the Sharpe ratio between the currency

exposure-sorted groups. Funds in the lowest exposure group, on average, have a annualized

Sharpe ratio of 0.79, whereas funds in the highest exposure group have a Sharpe ratio of

0.09.

We also calculate the difference of average returns, standard deviations, and Sharpe ratios

between low-exposure funds (Group 1) and high-exposure funds (Group 5). To test whether

these differences are statistically different from zero, we simulate the empirical distribution

of between-group differences by randomly assigning funds into quintiles.25 The p-values from

the simulated empirical distribution show that the differences between Groups 1 and 5 in

24The Sharpe ratio is defined as the ratio between the average excess return and the standard deviation
of the return. The annualized Sharpe ratio is calculated as the monthly Sharpe Ratio multiplied by

√
12.

25We run the simulation for 1,000 times to obtain the empirical distribution.
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the excess returns, standard deviations, and Sharpe ratios are statistically significant at the

1% level.

Table VIII also shows that funds’ currency returns are monotonically decreasing in their

foreign currency exposures. The monthly currency return for the quintile of funds that have

the lowest foreign currency exposure is -0.039%, while the currency return for the highest-

exposure funds is -0.252% per month. The difference, 0.213% per month, is statistically

significant at the 1% level. This result occurs partially because the U.S. dollar appreciates

compared to other currencies over our sample period.

In contrast, the currency-adjusted return is relatively flat across the groups sorted by

foreign currency exposures. The lowest-exposure quintile has a slightly higher currency-

adjusted return than the highest-exposure quintile (0.341% vs. 0.313%), but the difference

is not statistically significant at conventional levels. Thus, the return differences across the

portfolios are primarily driven by changes in the currency returns.

Table VIII also reports the abnormal returns from Model 1 and Model 2 for groups

of funds sorted by their foreign currency exposures. There is a monotonically decreasing

relationship between a fund’s currency exposure and its risk-adjusted performance. The

group of funds with the lowest foreign currency exposure have an average αModel1 of 0.075%

per month and an αModel2 of 0.035%. The group of funds with the highest foreign currency

exposure, in contrast, have an average αModel1 of −0.239% per month, and an αModel2 of

−0.108%. The difference of alphas between low- and high-exposure groups are also significant

at a 1% level based on our simulated empirical distribution.

In addition, the estimated βFX is monotonically increasing in a fund’s foreign currency

exposure. Funds in the lowest quintile have an average foreign-exchange beta of 0.03 while

funds in the highest quintile have an average foreign-exchange beta of 1.10. The estimated

βFX corresponds closely with our foreign currency exposure measure, suggesting that our

currency exposure measure accurately reflects sample funds’ total exposure to exchange rate

movements, regardless of whether they are estimated based on holdings or returns.
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These results should be interpreted with caution because funds enter the sample for

different time periods and because funds may follow similar investment strategies. To address

these concerns we study next calendar-time portfolio returns.

C. Calendar-time portfolio analyses

We conduct calendar-time portfolio analyses to examine the performance of funds with low-

and high-exposure to foreign currencies. Each quarter, we sort all sample funds into quintile

portfolios based on their foreign currency exposure measured at the previous quarter-end.

We then hold each quintile portfolio for the next three months before rebalancing.

Figure 7 depicts the cumulative returns of the portfolios with the lowest and highest

foreign currency exposures (Portfolios 1 and 5). Within each quintile portfolio, fund returns

are weighted by the lagged TNA. As shown in the figure, the portfolio of funds with the

lowest foreign currency exposure significantly outperforms the portfolio of funds with the

highest foreign currency exposure during our sample period. The performance of funds with

the highest foreign currency exposure are highly correlated with the dollar risk factor from

Lustig et al. (2011), which is defined as the average excess return of foreign currencies relative

to the USD.

We also consider a long-short portfolio that buys funds with the lowest foreign currency

exposure and sells funds with the highest foreign exposure. The time-series returns of this

long-short strategy, as well as Portfolios 1 to 5, are presented in Table IX. We consider

raw returns, currency returns, currency-adjusted returns, and risk-adjusted returns (α) from

Models 1 and 2. Panel A shows value-weighted and Panel B shows equal-weighted results.26

Panel A shows that the portfolio of funds with the lowest exposures to foreign currencies

tends to have a higher return than funds with the highest exposures to foreign currencies. In

terms of raw returns, the difference between Portfolios 1 and 5 is 26.5 basis points per month

and is significant at the 10% level. When we decompose raw returns into the currency and

26We present the factor loadings of each portfolio in the Appendix.
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currency-adjusted components, we do not find a statistically significant difference. When

we use factor models, the abnormal return of Portfolio 1 is positive and significant while

the abnormal return of Portfolio 5 is negative and significant. The long-short portfolio thus

generates an alpha of between 25.8 and 40.7 basis points per month, depending on the factor

model.

The equal-weighted results in Panel B are similar to the value-weighted results. Portfolio

returns tend to decrease with fund exposures to foreign currencies, though the difference is

insignificant if we measure performance by currency-adjusted returns.

The findings in the section provide suggestive evidence that funds that hedge their foreign

currency exposure provide at least equal performance as compared to unhedged funds.27

VI. Conclusions

We show that the risk properties of international fixed income funds are substantially al-

tered by the use of currency forward contracts. Whereas some funds reduce their currency

risk exposure using forward contracts, other funds increase their currency exposures using

forwards. We find that currency risk management strategies depend on fund characteristics,

such as age, size, turnover, and expenses. Furthermore, mutual funds also increase their

hedging using forward contracts after experiencing poor performance. The currency hedg-

ing also varies over time as mutual funds follow carry trade, currency momentum, and risk

timing strategies. Funds that hedge their currency risk exhibit lower return variability, but

do not generate inferior risk-adjusted performance.

27As discussed in the appendix, the outperformance of low-currency-exposure funds is robust to excluding
global bond funds – the subset of funds with a significant amount of assets invested in US-issued securities.
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Figure 2: Fund asset denominations and currency exposures

This Figure shows histograms of sample funds’ (a) fractions of assets issued by foreign domiciled issuers, (b)
fractions of assets denominated in non-USD currencies, (c) net sales of foreign currency forwards scaled by TNA,
and (d) net exposures to non-USD currencies.
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Figure 3: Portfolio asset currency denominations and net currency exposures

This Figure shows scatter plots of sample funds’ portfolio weights based on currency denominations and the
portfolio currency net exposures taking into account currency forwards. Each circle represents a fund. Sample
funds are further categorized into (i) global funds, (ii) international funds, and (iii) emerging markets funds. For a
given fund, the portfolio weight of assets denominated in foreign currencies (or EUR) and net currency exposures
are averaged across the sample periods. The 45 degree line represents cases where the portfolio net currency
exposure is equal to the portfolio weight of assets denominated in the said currency.
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Figure 4: Time-series of fund aggregate currency forward use

This Figure shows the time series of sample funds’ (a) gross purchases, (b) gross sales, and (c) net sales of foreign
currency forwards, scaled by total TNAs.
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Figure 5: Examples of fund currency forward positions

This Figure shows the fractions of assets denominated in foreign currencies, the net currency forward sales, and
the net exposures to foreign currencies of the DFA Global Bond Portfolio in Panel (a) and the Oppenheimer
International Bond Fund in Panel (b).
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Figure 6: Mutual fund use of GBP currency forwards around the Brexit referendum

This Figure shows sample funds’ hedge ratios, forward sales, and net exposures to GBP around quarters before
and after the Brexit referendum on Jun 23, 2016. Quarter 0 corresponds to 2016Q2. Point estimates are plotted
as squares alongside the 95% confidence intervals.
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Figure 7: Cumulative raw return of funds sorted by USD exposure

This Figure shows the cumulative raw returns of quintile portfolios of funds sorted by their exposures to foreign
currencies as well as the cumulative returns of the dollar risk factor, defined as the average excess return of foreign
currencies relative to the USD (Lustig et al. (2011).
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Table I: Sample of US-based global fixed income funds

This table shows the number of sample funds, their total asset under management (AUM), the number of funds
that use currency forwards in each of the sample years.

Year # of funds Total AUM ($ billion) # of currency forward users % of currency forward users
2010 126 188.04 116 92.1%
2011 158 228.33 141 89.2%
2012 184 288.53 163 88.6%
2013 208 273.95 183 88.0%
2014 226 271.75 200 88.5%
2015 224 235.72 196 87.5%
2016 236 225.24 212 89.8%
2017 229 224.85 207 90.4%
2018 227 225.09 203 89.4%
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Table II: Summary Statistics

This table shows the summary statistics of sample currency forwards, sample fund–quarters, and time-series
variables. The sample period is from 2010Q2 to 2018Q4.

Panel A: Forward contract-level statistics
Obs. Mean Stdev 25th 50th 75th

1USD as purchase currency 515,695 0.448 0.497 0 0 1
1USD as sale currency 515,695 0.400 0.490 0 0 1
1Involve two non-USD currencies 515,695 0.151 0.358 0 0 1
Notional amount (in million USD) 515,695 10.7 30.8 0.341 1.23 5.16
Days to settlement (as of reporting date) 515,695 67.2 76.8 17 46 80

Panel B: Fund-quarter-level statistics
Obs. Mean Stdev 25th 50th 75th

1Have currency forwards 6,463 0.868 0.338 1 1 1
Number of forward contracts 5,614 75.9 92.6 12 42 109
Number of counterparties 5,614 7.78 5.23 3 7 11
Percentage of assets issued by foreign-domiciled entities (%) 6,463 78.3 22.7 62.1 88.6 97.6
Percentage of assets denominated in foreign currencies (%) 6,463 42.8 32.4 10.5 42.6 68.4
Percentage of assets denominated in G10 currencies (%) 6,463 21.7 26.4 0.24 6.7 41.5
Percentage of assets denominated in other foreign currencies (%) 6,463 21.1 28.2 2.1 8.0 26.4
Net foreign currency forward sales scaled by assets (%) 6,463 6.83 30.0 -0.43 0.25 11.6
Gross foreign currency forward purchases scaled by assets (%) 6,463 13.1 16.9 0 5.23 21.4
Gross foreign currency forward sales scaled by assets (%) 6,463 19.9 24.7 2.00 9.85 27.3
Net foreign currency exposure scaled by assets (%) 6,463 37.1 39.3 1.9 23.9 66.1
Fund hedge ratio (Hedge ratio) (%) 6,463 18.0 84.1 -9.76 2.35 69.8
Portfolio foreign currency concentration (HHI) 6,463 0.286 0.230 0.121 0.232 0.360

Fund characteristics
Total Net Assets (in million USD) 6,463 1,237 4,343 47.3 232 800
Fund family TNA (in million USD) 6,463 6,684 12,443 292 1,233 7,934
Quarterly raw return (%) 6,449 0.64 3.37 -1.05 0.87 2.61
Previous 12-month style-adjusted return (%) 6,449 -0.00 3.81 -2.28 -0.01 2.34
Quarterly fund flow (%) 6,306 2.32 17.3 -3.78 -0.09 4.35
Fund age (# of years) 6,463 10.3 8.6 3 7 18
Expense ratio (%) 6,463 0.90 0.31 0.76 0.94 1.11
Turnover ratio (%) 6,463 105.6 84.5 52 90 122
Portfolio weight of corporate bonds (%) 6,463 46.8 21.7 32.6 44.1 70.7
Weighted average maturity (# of years) 6,463 8.61 3.54 6.78 8.98 10.86
Fraction of assets in institutional shares 6,463 0.53 0.42 0 0.64 0.97

Panel C: Time-series statistics
Obs. Mean Stdev 25th 50th 75th

Average foreign currency quarterly excess return (%) 35 -0.16 2.90 -2.25 0.55 2.02
Average G10 - US interest rate differential (%) 35 -0.47 0.79 -1.13 -0.51 0.32
World Uncertainty Index (WUI) 35 21.7 4.4 18.6 21.9 23.6
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Table III: Persistence of fund-level currency forward positions

This table shows the adjusted R-squared of panel regressions. In Panel A, the forwards of currency c sold by fund
i at quarter t (Forwardci,t) is regressed on fund fixed-effects, time fixed-effects, or both. In Panel B, Forwardci,t is
regressed on its owned lagged variable, Forwardci,t−1.

Panel A: regress currency forward positions (scaled by TNA) on fixed effects
Adjusted R-squared with:

Currency: Fund fixed-effects only Quarter fixed-effects only Fund + quarter fixed-effects
All currencies 72.8% 0.21% 73.6%
EUR 68.9% 0.07% 69.3%
JPY 68.6% 1.52% 69.9%
GBP 66.3% 0.19% 66.9%
AUD 36.0% 0.26% 37.1%
CAD 46.4% -0.08% 46.6%
MXN 37.7% 0.24% 38.4%

Panel B: regress currency forward positions on lagged forward positions (scaled by TNA)
Currency : Coefficient on lagged position t-stat Adjusted R-squared
All currencies 0.89 (63.37) 80.0%
EUR 0.89 (67.25) 78.3%
JPY 0.91 (54.60) 82.0%
GBP 0.82 (20.59) 68.3%
AUD 0.77 (24.40) 58.1%
CAD 0.74 (20.48) 55.8%
MXN 0.74 (27.05) 53.4%
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Table IV: Cross-sectional determinants of fund use of currency forwards

This table shows the cross-sectional determinants of sample funds’ use of currency forwards. In Column (1), the
dependent variable is an indicator for a non-zero amount of currency forwards. In Columns (2), (3), and (4), the
dependent variables are the net currency forward sales, the gross forward sales, and the gross forward purchases,
respectively. In Column (5), the dependent variable is a fund’s hedge ratio with respect to all foreign currencies.
Specification (1) uses a Logistic model, while the rest of the specifications use OLS. All specifications include time
fixed-effects. Standard errors are clustered at the fund level and are shown in parentheses. ***, **, and *
represent result significant at 1%, 5%, and 10% level, respectively.

Model Logit OLS
Dependent variable 1Forwards Forwardnet Forwardsale Forwardbuy Hedge ratio

(1) (2) (3) (4) (5)
Assets denominated in G10 currencies 0.0261∗∗∗ 0.269∗∗∗ 0.350∗∗∗ 0.0911∗∗∗ 0.256

(0.010) (0.071) (0.055) (0.032) (0.168)

Assets denominated in other foreign currencies 0.0241∗∗ 0.0441 0.259∗∗∗ 0.221∗∗∗ -0.0255
(0.010) (0.059) (0.056) (0.031) (0.144)

Portfolio currency concentration 0.0346 7.165∗∗ 4.854∗ -2.162 38.23∗

(0.500) (3.477) (2.629) (2.275) (23.031)

Portfolio weight of corporate bonds -0.00945 0.0449 -0.0325 -0.0736∗∗∗ 0.313∗

(0.007) (0.050) (0.041) (0.028) (0.187)

Log(Fund TNA) -0.0501 0.587 0.134 -0.434 0.980
(0.085) (0.899) (0.678) (0.512) (2.221)

Log(Fund family TNA) 0.189∗∗∗ 0.570 0.652 0.103 2.955∗

(0.065) (0.751) (0.563) (0.433) (1.757)

Fund age 0.0570∗∗ 0.174 0.337∗∗ 0.160 0.131
(0.024) (0.232) (0.163) (0.131) (0.713)

Expense ratio -0.413 -10.73∗∗ -8.376∗ 1.952 -30.06∗∗∗

(0.550) (4.837) (4.439) (2.028) (10.942)

Turnover ratio 0.00541∗∗ 0.00394 0.0251∗∗ 0.0211∗ -0.00980
(0.002) (0.018) (0.012) (0.011) (0.052)

Fraction of assets in institutional shares 0.316 -6.956∗∗ -2.913 3.659∗ -18.11∗

(0.354) (3.327) (2.555) (1.988) (9.666)
Observations 6463 6463 6463 6463 6192
Adjusted R2 0.175 0.124 0.261 0.213 0.076
Time FE Y Y Y Y Y
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Table V: Fund use of currency forwards and past performance

This table shows the relationship between a fund’s past performance and its use of currency forwards. The
performance measure is a fund’s return in the 12 months preceding quarter t in excess of the average return of all
funds in the same Lipper investment style during the same period. The outcome variables are measured in quarter
t. All specifications include time fixed-effects and fund fixed-effects. Standard errors are clustered at the fund level
and are shown in parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level, respectively.

Dependent variable FundF low Forwardnet Forwardsale Forwardbuy Expforeign

(1) (2) (3) (4) (5)
Min(0, 12-month style-adj return) 0.734∗∗∗ -0.542∗∗∗ -0.460∗∗∗ 0.000549 0.378∗∗

(0.144) (0.150) (0.120) (0.105) (0.151)

Max(0, 12-month style-adj return) 0.140 -0.130 0.160∗ 0.260∗∗∗ 0.103
(0.126) (0.133) (0.096) (0.085) (0.133)

Assets denominated in G10 currencies -0.0253 0.392∗∗∗ 0.256∗∗∗ -0.148∗∗

(0.036) (0.096) (0.081) (0.057)

Assets denominated in other foreign currencies 0.0185 0.465∗∗∗ 0.387∗∗∗ -0.0466
(0.034) (0.128) (0.107) (0.052)

Portfolio currency concentration 0.444 6.271∗∗∗ 3.208∗∗ -2.547∗∗

(1.883) (1.924) (1.324) (1.079)

Portfolio weight of corporate bonds 0.0418 0.133∗∗ 0.0923∗∗ -0.0414 -0.327∗∗∗

(0.033) (0.061) (0.047) (0.029) (0.071)

Log(Fund TNA) 1.230∗∗ -0.885∗ -0.552 0.343 0.838∗

(0.565) (0.497) (0.389) (0.349) (0.500)

Log(Fund family TNA) -0.117 -0.278 -0.587 -0.440 0.191
(0.430) (0.567) (0.437) (0.373) (0.555)

Fund age 0.190 -1.332∗∗∗ -1.074∗∗∗ 0.227 1.212∗∗

(0.416) (0.512) (0.254) (0.334) (0.478)

Expense ratio -4.315∗ -6.654∗ -2.316 4.289∗ 10.97∗∗∗

(2.247) (3.627) (2.782) (2.289) (3.528)

Turnover ratio -0.00752 0.0129 0.0103 -0.00148 -0.0155
(0.006) (0.013) (0.013) (0.007) (0.015)

Observations 6457 6457 6457 6457 6457
Adjusted R2 0.183 0.760 0.800 0.734 0.877
Fund FE Y Y Y Y Y
Time FE Y Y Y Y Y

49



Table VI: Time-series determinants of fund use of currency forwards

This table shows the relationship between a fund’s use of currency forwards and (a) the average foreign currency
return relative to the USD, (b) the average interest rate difference between G10 countries and the US, and (c) the
World Uncertainty Index constructed by Ahir, Bloom, and Furceri (2018). The outcome variables are a fund’s
hedge ratio to all foreign currencies, its net currency forward sales (relative to the TNA), its portfolio weight of
foreign currency-denominated assets, and its total exposure to foreign currencies. Average foreign currency
returns and interest rate differences are measured at quarter t− 1, while the outcome variables are measured at
quarter t. All specifications include time fixed-effects. Standard errors are double-clustered at the fund level and
the time level, and are shown in parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level,
respectively.

Dependent variable Hedge ratio Forwardnet ωforeign Expforeign

(1) (2) (3) (4)
Average foreign currency excess return -0.704∗ -0.242∗∗ -0.0125 0.204∗

(0.368) (0.114) (0.052) (0.108)

Average G10-US interest rate differential -6.563∗ -3.249∗∗∗ 2.738∗∗∗ 5.010∗∗∗

(3.490) (1.170) (0.818) (1.205)

World Uncertainty Index 0.863∗∗∗ 0.224∗∗∗ -0.0789∗ -0.271∗∗∗

(0.227) (0.059) (0.040) (0.066)

Assets denominated in G10 currencies 0.648∗∗∗ 0.395∗∗∗

(0.198) (0.097)

Assets denominated in other foreign currencies 0.507∗∗ 0.480∗∗∗

(0.217) (0.130)

Portfolio currency concentration 31.97∗∗∗ 6.020∗∗∗

(9.223) (1.951)

Portfolio weight of corporate bonds 0.252∗ 0.135∗∗ -0.332∗∗∗ -0.324∗∗∗

(0.148) (0.061) (0.051) (0.072)

Log(Fund TNA) -0.371 -0.862∗ 0.0222 0.847
(1.037) (0.502) (0.331) (0.519)

Log(Fund family TNA) -0.422 -0.196 -0.158 0.179
(1.129) (0.566) (0.390) (0.528)

Fund age -0.131 -0.295 0.273 0.453
(1.143) (0.361) (0.261) (0.372)

Expense ratio -10.50 -6.774∗ 7.503∗∗∗ 10.79∗∗∗

(7.372) (3.560) (2.083) (3.544)

Turnover ratio 0.0273 0.0151 -0.00633 -0.0172
(0.030) (0.014) (0.008) (0.015)

Observations 6185 6457 6457 6457
Adjusted R2 0.646 0.755 0.934 0.875
Fund FE Y Y Y Y
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Table VII: Within-fund, between-currency determinants of hedging strategies

This table examines the determinants of a fund’s hedge with regard to a specific currency. The observations are at
the fund–quarter–currency level. Columns (1) and (2) use the full sample of fund–quarter–currency observations
where a fund–quarter has a nonzero amount of assets denominated in the given currency. Columns (3) and (4)
restrict the sample to G10 currencies. Currency return volatility is the standard deviation of monthly currency
returns in the past 12 months. The country-specific World Uncertainty Index is from Ahir, Bloom, and Furceri
(2018). Standard errors are clustered at the fund-currency pair level, and are shown in parentheses. ***, **, and *
represent result significant at 1%, 5%, and 10% level, respectively.

Sample All currencies G10 currencies
Dependent variable Hedge ratioc Forwardc Hedge ratioc Forwardc

(1) (2) (3) (4)
Currency return relative to USD last quarter -0.175∗∗∗ -0.00721∗ -0.216∗ -0.00758

(0.058) (0.004) (0.115) (0.011)

Currency daily return volatility last quarter 0.580∗∗∗ 0.0397∗∗∗ 0.775∗∗ 0.0844∗

(0.144) (0.013) (0.372) (0.051)

Interest rate differential relative to US -0.638∗∗ -0.110∗∗∗ -4.010∗ -0.801∗∗∗

(0.294) (0.035) (2.203) (0.166)

Country-specific World Uncertainty Index 12.19∗∗∗ 0.394∗∗ 6.839∗∗ 1.172∗∗∗

(1.772) (0.157) (3.048) (0.399)

Currency forward market bid-ask spread -0.0987∗∗ -0.0112∗∗ -0.855∗ -0.119∗

(0.040) (0.005) (0.496) (0.061)

Portfolio weight of assets denominated in this currency 0.587∗∗∗ 0.284∗∗∗ 1.027∗∗∗ 0.352∗∗∗

(0.092) (0.026) (0.176) (0.029)
Observations 50009 50009 20078 20078
Adjusted R2 0.260 0.256 0.392 0.335
Fund-by-Quarter FE Y Y Y Y
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Table VIII: Full-period performance of sample funds

This table shows the performance metrics of funds sorted by their time-series average foreign currency exposure.
Group 1 has the lowest foreign currency exposure and Group 5 has the highest foreign currency exposure. The
currency return is calculated as RetCurrency

i,t =
∑

c6=USD Exposure
c
i,t−1 ∗ rci,t. The currency-adjusted return is the

difference between raw return and currency return. Model 1 is a four-factor model that includes unhedged global
market bond return, emerging market bond return, the term factor, and the credit factor. Model 2 is a six-factor
model that includes USD-hedged global market bond return, emerging market bond return, the term factor, the
credit factor, the dollar risk factor, and the currency carry factor. The last column shows whether the difference
between Groups 1 and 5 is statistically different from zero. The p-value is calculated from the empirically
distribution of 1,000 simulations where sample funds are randomly assigned into five groups.

Quintile portfolios sorted by funds’ time-series average foreign currency exposure
1 (Low) 2 3 4 5 (High) Low - High P(Low-High)

Average foreign currency exposure -0.01 0.05 0.29 0.57 0.97 -0.98 (0.00)
Average monthly excess return (%) 0.263 0.296 0.168 0.106 0.037 0.225 (0.00)
Average standard deviation (%) 1.18 1.70 1.68 1.76 2.58 -1.40 (0.00)
Average annualized Sharpe Ratio 0.79 0.62 0.36 0.26 0.09 0.70 (0.00)
Currency return (%) -0.039 -0.056 -0.135 -0.191 -0.252 0.213 (0.00)
Currency-adjusted return (%) 0.341 0.386 0.338 0.330 0.313 0.028 (0.18)
Alpha from Model 1 (%) 0.075 0.026 -0.026 -0.076 -0.239 0.315 (0.00)
Alpha from Model 2 (%) 0.035 0.040 0.018 -0.047 -0.108 0.144 (0.00)
βFX from Model 2 0.03 0.11 0.31 0.62 1.10 -1.1 (0.00)
α1 of currency-adjusted return (%) 0.125 0.209 0.153 0.110 0.099 0.026 (0.19)
α2 of currency-adjusted return (%) 0.084 0.156 0.145 0.071 0.052 0.031 (0.18)
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Table IX: Calendar-time performance of portfolios sorted by foreign currency exposure

This table shows the calendar-time returns for portfolios sorted by a fund’s foreign currency exposure. Each
quarter, sample funds are sorted into five portfolios based on their total foreign currency exposure from the
previous quarter-end. Funds in portfolio 1 have the lowest currency exposure and funds in portfolio 5 have the
highest currency exposure. Currency return is calculated as RetCurrency

i,t =
∑

c6=USD Exposure
c
i,t−1 ∗ rci,t.

Currency-adjusted return is the difference between raw return and currency return. Model 1 is a four-factor model
that includes unhedged global market bond return, emerging market bond return, the term factor, and the credit
factor. Model 2 is a six-factor model that includes USD-hedged global market bond return, emerging market bond
return, the term factor, the credit factor, the dollar risk factor, and the currency carry factor. Standard errors are
shown in parentheses. ***, **, and * represent result significant at 1%, 5%, and 10% level, respectively.

Panel A: Value-weighted portfolios
Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5 1-minus-5

(1) (2) (3) (4) (5) (6)
Raw return 0.353*** 0.314** 0.235* 0.220 0.0880 0.265*

(0.095) (0.151) (0.135) (0.188) (0.259) (0.149)

Currency return -0.00978 -0.0471 -0.137 -0.112 -0.230 0.220
(0.016) (0.032) (0.091) (0.154) (0.220) (0.221)

Currency-adjusted return 0.362*** 0.361*** 0.371*** 0.331*** 0.318*** 0.0437
(0.099) (0.135) (0.082) (0.067) (0.078) (0.078)

α from Model 1 0.112*** -0.00655 -0.0201 -0.0742 -0.294*** 0.407***
(0.030) (0.049) (0.066) (0.086) (0.095) (0.093)

α from Model 2 0.0698** -0.00358 0.00645 -0.101 -0.188*** 0.258***
(0.029) (0.048) (0.059) (0.075) (0.069) (0.067)

α1 of currency-adj return 0.122*** 0.213*** 0.178*** 0.203*** 0.647 0.0571
(0.029) (0.042) (0.048) (0.051) (0.047) (0.046)

α2 of currency-adj return 0.0961*** 0.152*** 0.148*** 0.126* 0.0505 0.0456
(0.029) (0.044) (0.052) (0.053) (0.050) (0.051)

Panel B: Equal-weighted portfolios
Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5 1-minus-5

(1) (2) (3) (4) (5) (6)
Raw return 0.342*** 0.352** 0.267* 0.200 0.110 0.232*

(0.111) (0.148) (0.147) (0.166) (0.244) (0.138)

Currency return -0.0143 -0.0319* -0.0996 -0.124 -0.206 0.192
(0.015) (0.017) (0.072) (0.131) (0.213) (0.204)

Currency-adjusted return 0.357*** 0.384*** 0.366*** 0.324*** 0.316*** 0.0411
(0.115) (0.136) (0.093) (0.070) (0.074) (0.072)

α from Model 1 0.0727** 0.0261 -0.0300 -0.0799* -0.248*** 0.321***
(0.030) (0.036) (0.046) (0.044) (0.088) (0.085)

α from Model 2 0.0394 0.0181 -0.00610 -0.0601 -0.158** 0.198***
(0.030) (0.037) (0.041) (0.038) (0.063) (0.062)

α1 of currency-adj return 0.0570** 0.182*** 0.0953*** 0.109*** 0.0426 0.0144
(0.029) (0.040) (0.028) (0.033) (0.032) (0.024)

α2 of currency-adj return 0.0673** 0.145*** 0.107*** 0.0679** 0.0555 0.0118
(0.029) (0.039) (0.030) (0.030) (0.034) (0.027)
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Appendix

A. Cross-currency differences in funds’ use of currency forwards

Funds’ use of forward contracts varies across different currencies. At the fund–quarter level, we

regress a fund’s forward position (scaled by TNA) of a certain currency on the fund’s portfolio

weight denominated in that currency (ωc):

Forwardsci,t/TNAi,t = α + βωc
i,t + εi,t (19)

The coefficient β indicates the average tendency for funds to hedge currency c using forwards. Full

hedging corresponds to β = 1, while no hedging corresponds to β = 0.

Table A1 shows regression results. All G-10 currencies exhibit a positive relation between the

hedging and currency exposures (i.e., β) although the coefficients are not statistically significant

for the Swedish, Norwegian, and Swiss currencies. When we pool the G-10 currencies together in a

regression, the β estimate is 0.368, indicating that more than one-third of sample funds’ exposure

to G10 currencies are hedged using forwards. For the ten emerging market currencies that are

most popular (in terms of assets’ denominations) in our sample, only three of them have reliably

positive β estimates. For the pooled sample of emerging market currencies, the coefficient is close

to zero.

B. Funds use of currency forwards around Brexit

We illustrate mutual funds’ utilization of currency forwards amid heightened uncertainty using the

episode around the Brexit referendum on June 23, 2016. To isolate the impact of the impending

Brexit vote from funds’ overall currency hedging policies, we compare mutual funds’ utilization

of currency forwards of other currencies against their utilization of British pound forwards. We

assemble a sample of funds that hold at least two percent of their assets issued by UK-domiciled

entities as of 2015Q2, four quarters before the Brexit vote. Within this set of funds, we conduct

analyses at the fund–quarter–currency level that include all fund–currency pairs where one of the

G10 currencies is held by the fund. We then employ fund-by-quarter fixed effects and fund-by-

currency fixed effects to isolate the changes in a funds’ pound hedging around the Brexit referendum
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as compared to the funds’ general hedging policies.

The regression specification is as follows:

Yi,c,t = αi,t + δi,c + β11c=GBPBrexit(t− 2) + β21c=GBPBrexit(t− 1) + β31c=GBPBrexit(t)

+ β41c=GBPBrexit(t+ 1) + β51c=GBPBrexit(t+ 2) + β61c=GBPBrexit(t ≥ 3) + ε, (20)

where i denotes funds, c denotes currencies, and t denotes quarters. The outcome variable Yi,c,t

is either a fund’s hedge ratio with respect to currency c, a fund’s sale of currency c forwards

(forwardc), or a fund’s exposure to currency c. β1 to β5 can be interpreted as funds’ change in

GBP hedging relative to three quarters before the Brexit referendum or earlier.

Table A2 shows that funds’ sales of British pound forwards increase significantly one quarter

before the Brexit referendum. This heightened level of GBP forward sales persists until one quarter

after the Brexit referendum (Column (2)). Accordingly, when we use the currency-specific hedge

ratio as the outcome variable, we similarly observe a spike in the GBP-specific hedge ratio for both

the quarter of the Brexit referendum and the quarter after. Finally, the increase in GBP forward

sales is not offset by changes in the portfolio asset denominations, as fund exposures to GBP are

significantly lower from one quarter before the referendum to one quarter after (Column (3)).

C. Panel regressions on fund performance

We conduct panel regressions of fund performance on funds’ currency forward sales, taking into

account a host of fund characteristics. To this end, we first calculate monthly αModel1 and αModel2

for each fund–quarter. More specifically, factor loadings of each fund–quarter are calculated based

on the past 36 months’ returns on a rolling basis, and a fund’s alpha is defined as its monthly

excess net return minus the product between the estimated factor loadings and contemporaneous

realized factor returns.

We regress fund performance (measured by monthly raw returns, αModel1, or αModel2) on the sale

amount of foreign currency forwards (relative to TNA) and various fund characteristics, controlling

for style–by–time fixed effects:

Performancei,t = α + βForwardneti,t−1 + γFundCharacteristicsi,t−1 + ε. (21)
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Table A4 displays the results. Columns (1) to (3) show that, controlling for fund characteris-

tics including the currency denominations of portfolio assets, a fund’s currency forward sales are

positively and consistently associated with its performance. A one standard deviation increase in

the amount of a fund’s currency forward sales (0.3) is associated with a 6.2 basis point increase in

monthly raw return, a 6.9 basis point increase in monthly αModel1, and a 1.7 basis point increase

in monthly αModel2. All these relationships are statistically significant at 1% when the standard

errors are clustered at the fund level.

When we decompose sample funds’ monthly returns into a component driven by exchange rate

movements and a component that is not currency-driven, we find that the relationship is mainly

driven by the currency return (Column (5)) rather than currency-adjusted return (Column (6)).

D. Calendar-time return of portfolios sorted by currency exposure

Table A5 shows the monthly alpha and factor loadings for portfolios sorted by their previous-

quarter exposure to foreign currencies. The regression model is:

Returni,t − rft = αModel2
i + βGlobalHedged(GlobalMarketHedged

t − rft) (22)

+ βEmerging(EmeMarkett − rft) + βtermTermt + βcreditCreditt+

+ βFXRXMeant + βCarryHMLFX
t + εi,t.

where the factors include U.S. dollar-hedged global bond market returns, emerging market bond

returns, the term factor, the credit factor, the dollar risk factor (average excess return of foreign

currencies), and the currency carry factor.

In Table A6, we repeat the calendar-time analysis, but exclude from our sample funds with

“global fund” investment style. Such global funds invest a significant amount of assets (on average

40%) in securities issued by US-domiciled entities.
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Table A1: Average hedging tendency across currencies

This table shows the estimated β coefficient from the regression on fund–quarter–currency pairs:

Forwardci,t = α+ βωc
i,t + εi,c,t,

where fund i holds nonzero assets denominated in currency c during quarter t.

G-10 currencies Selected Emerging markets
Currency Weight β Currency Weight β
EUR 10.4% 0.337∗∗∗ MXN 3.2% -0.027
JPY 3.9% 0.225∗∗ BRL 2.4% 0.137∗∗∗

GBP 3.2% 0.620∗∗∗ IDR 1.7% -0.019
CAD 1.4% 0.391∗∗∗ ZAR 1.5% 0.089∗∗∗

AUD 1.1% 0.475∗∗∗ MYR 1.4% -0.235∗∗∗

SEK <1% 0.078 TRY 1.1% 0.017
NZD <1% 0.532∗∗∗ RUB 1.1% 0.112∗∗

NOK <1% 0.137 COP <1% 0.047
DKK <1% 0.929∗∗∗ HUF <1% 0.015
CHF <1% 0.062 THB <1% -0.121
Pooled 22.2% 0.368∗∗∗ Pooled 14.5% 0.015

57



Table A2: Use of GBP currency forwards around the Brexit referendum

This table examines sample funds’ hedging activities regarding GBP around the Brexit referendum. The
observations are at the fund–quarter–currency level. GBP is an indicator for positions involving GBP. All
specifications include fund-by-quarter fixed-effects and fund-by-currency fixed-effects. Standard errors are
clustered at the fund level, and standard errors are shown in parentheses. ***, **, and * represent result
significant at 1%, 5%, and 10% level, respectively.

Dependent variable Hedge ratio Forwardc Exposurec

(1) (2) (3)
GBP * Two quarters before Brexit 0.0496 0.237 -0.127

(0.064) (0.499) (0.503)

GBP * One quarter before Brexit 0.0930 1.176∗∗ -1.246∗∗

(0.059) (0.554) (0.559)

GBP * Quarter of Brexit 0.155∗∗∗ 1.163∗∗∗ -1.337∗∗∗

(0.052) (0.398) (0.432)

GBP * One quarter after Brexit 0.181∗∗∗ 0.862∗∗ -0.983∗∗

(0.059) (0.414) (0.446)

GBP * Two quarters after Brexit -0.0726 -0.601 0.411
(0.072) (0.425) (0.458)

GBP * Three quarters (and more) after Brexit 0.00242 -0.504 0.132
(0.055) (0.373) (0.426)

Assets denominated in given foreign currency 0.0291∗∗∗ 0.699∗∗∗

(0.005) (0.065)
Observations 13286 13286 13286
Adjusted R2 0.576 0.770 0.828
Fund-by-Quarter FE Y Y Y
Fund-by-Currency FE Y Y Y
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Table A3: The sensitivity of fund returns to currency appreciation vs. depreciation

This table shows the sensitivity of fund returns with respect to the appreciation of foreign currencies and the
depreciation of foreign currencies. We estimate the equation

Returni,t − rft = αModel2
i + βGlobalHedged(GlobalMarketHedged

t − rft)
+ βEmerging(EmeMarkett − rft) + βtermTermt + βcreditCreditt+

+ βFX+ max(RXMeant, 0) + βFX−min(RXMeant, 0) + βCarryHMLFX
t + εi,t.

and report βFX+ and βFX− for funds sorted into quintiles by their foreign currency exposure, as well as the full
sample.

Quintile portfolios sorted by funds’ time-series average foreign currency exposure
1 (Low) 2 3 4 5 (High) Full sample

Average βFX+ -0.00 0.15 0.34 0.63 1.09 0.44
Average βFX− -0.04 0.05 0.28 0.61 1.10 0.40
Average βFX+ − βFX− 0.04 0.09 0.06 0.02 0.02 0.04
Fraction where βFX+ − βFX− is significant at 10% level 0.14 0.08 0.16 0.08 0.06 0.10
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Table A5: Calendar-time net returns of portfolios sorted by foreign currency exposure

This table shows the calendar-time factor loadings and risk-adjusted returns for portfolios sorted by a fund’s
foreign currency exposure. Each quarter, sample funds are sorted into five portfolios based on their total foreign
currency exposure from the previous quarter-end. Funds in portfolio 1 have the lowest currency exposure and
funds in portfolio 5 have the highest currency exposure. Standard errors are shown in parentheses. ***, **, and *
represent result significant at 1%, 5%, and 10% level, respectively.

Panel A: Value-weighted returns
Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5 1-minus-5

(1) (2) (3) (4) (5) (6)
Alpha 0.0698∗∗ -0.00358 0.00645 -0.101 -0.188∗∗∗ 0.258∗∗∗

(0.029) (0.048) (0.059) (0.075) (0.069) (0.067)

Global bond market excess return (USD hedged) 0.347∗∗∗ 0.151 0.184 0.969∗∗∗ 0.433∗ -0.0863
(0.093) (0.158) (0.194) (0.245) (0.225) (0.219)

Emerging markets bond market excess return 0.324∗∗∗ 0.533∗∗∗ 0.212∗∗∗ 0.250∗∗∗ 0.347∗∗∗ -0.0232
(0.026) (0.044) (0.054) (0.069) (0.063) (0.061)

Credit factor 0.150∗∗∗ 0.193∗∗∗ 0.266∗∗∗ -0.0111 -0.0608 0.211∗∗

(0.042) (0.070) (0.086) (0.109) (0.100) (0.098)

Term factor -0.0252 -0.100 -0.0255 -0.281∗∗∗ 0.0372 -0.0624
(0.038) (0.064) (0.079) (0.100) (0.092) (0.089)

Dollar risk factor -0.00345 0.117∗∗∗ 0.293∗∗∗ 0.613∗∗∗ 1.069∗∗∗ -1.072∗∗∗

(0.022) (0.037) (0.046) (0.058) (0.054) (0.052)

Currency carry factor 0.0470∗∗∗ 0.0899∗∗∗ 0.143∗∗∗ 0.137∗∗∗ 0.114∗∗∗ -0.0675∗

(0.015) (0.025) (0.030) (0.038) (0.035) (0.034)
Observations 102 102 102 102 102 102
Adjusted R2 0.930 0.921 0.851 0.876 0.945 0.905

Panel B: Equal-weighted returns
Portfolio 1 Portfolio 2 Portfolio 3 Portfolio 4 Portfolio 5 1-minus-5

(1) (2) (3) (4) (5) (6)
Alpha 0.0394 0.0181 -0.00610 -0.0601 -0.158∗∗ 0.198∗∗∗

(0.030) (0.037) (0.041) (0.038) (0.063) (0.062)

Global bond market excess return (USD hedged) 0.282∗∗∗ 0.198 0.179 0.593∗∗∗ 0.534∗∗ -0.251
(0.099) (0.121) (0.134) (0.123) (0.205) (0.204)

Emerging markets bond market excess return 0.362∗∗∗ 0.533∗∗∗ 0.313∗∗∗ 0.200∗∗∗ 0.236∗∗∗ 0.126∗∗

(0.028) (0.034) (0.038) (0.034) (0.058) (0.057)

Credit factor 0.321∗∗∗ 0.299∗∗∗ 0.324∗∗∗ 0.0529 0.0182 0.303∗∗∗

(0.044) (0.054) (0.060) (0.055) (0.092) (0.091)

Term factor -0.0819∗∗ -0.136∗∗∗ -0.0235 -0.0116 0.0264 -0.108
(0.040) (0.049) (0.055) (0.050) (0.084) (0.083)

Dollar risk factor 0.00315 0.0945∗∗∗ 0.300∗∗∗ 0.661∗∗∗ 1.052∗∗∗ -1.049∗∗∗

(0.023) (0.029) (0.032) (0.029) (0.049) (0.049)

Currency carry factor 0.0416∗∗∗ 0.0348∗ 0.0911∗∗∗ 0.0281 0.113∗∗∗ -0.0714∗∗

(0.015) (0.019) (0.021) (0.019) (0.032) (0.032)
Observations 102 102 102 102 102 102
Adjusted R2 0.942 0.952 0.939 0.960 0.948 0.890
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Table A6: Calendar-time portfolio sorted by foreign currency exposure: Excluding global funds

Value-weighted
1 (Low) Portfolio 2 Portfolio 3 Portfolio 4 5 (High) 5-minus-1

(1) (2) (3) (4) (5) (6)
Constant 0.0811∗ 0.0390 -0.0752 -0.0373 -0.182∗∗ 0.264∗∗∗

(0.041) (0.045) (0.087) (0.102) (0.078) (0.079)

Global bond market excess return (USD hedged) 0.290∗∗ 0.108 0.734∗∗ 0.468 0.365 -0.0750
(0.135) (0.148) (0.285) (0.333) (0.254) (0.258)

Emerging markets bond market excess return 0.501∗∗∗ 0.670∗∗∗ 0.315∗∗∗ 0.302∗∗∗ 0.397∗∗∗ 0.104
(0.038) (0.041) (0.080) (0.093) (0.071) (0.072)

Credit factor 0.209∗∗∗ 0.235∗∗∗ 0.112 0.000635 -0.145 0.354∗∗∗

(0.060) (0.066) (0.127) (0.148) (0.113) (0.115)

Term factor -0.0893 -0.123∗∗ -0.346∗∗∗ -0.0524 0.0147 -0.104
(0.055) (0.060) (0.116) (0.136) (0.104) (0.105)

Dollar risk factor -0.0171 0.112∗∗∗ 0.409∗∗∗ 0.592∗∗∗ 1.111∗∗∗ -1.128∗∗∗

(0.032) (0.035) (0.068) (0.079) (0.060) (0.061)

Currency carry factor 0.0750∗∗∗ 0.0967∗∗∗ 0.202∗∗∗ 0.129∗∗ 0.161∗∗∗ -0.0861∗∗

(0.021) (0.023) (0.044) (0.052) (0.040) (0.040)
Observations 102 102 102 102 102 102
Adjusted R2 0.924 0.950 0.826 0.785 0.937 0.857
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