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KEY FINDINGS

m The correlation structure of equity markets with currency returns makes optimal to not
hedge exposures to the US dollar and the euro and to hedge exposures to commodity-
based currencies and EM currencies to minimize portfolio risk.

m Deviations from covered interest parity have little impact on strategic hedge ratios,
whereas persistent deviations from uncovered interest parity create economically mean-
ingful currency premia that can offset portfolio-risk-minimizing hedge positions.

m Optimal currency exposure reflects both asset-currency covariances and currency risk
premia, making currency management a portfolio allocation and risk-budgeting decision
rather than a purely mechanical hedging decision.

ABSTRACT

This article examines optimal currency exposure for US and Canadian equity and bond
investors across developed and emerging markets from 1975 to 2023. The US dollar
and, to a lesser extent, the euro behave as reserve currencies that tend to appreciate
when global equity markets fall, while the currencies of commodity-producing economies
and emerging market economies tend to depreciate. Accordingly, investors should seek
exposure to the US dollar and the euro and hedge exposure to commodity-producer and
emerging market currencies from a portfolio-risk-minimization perspective. Realistic hedging
costs in the form of deviations from covered interest parity do not alter this conclusion.
However, persistent deviations from uncovered interest parity generate significant positive
expected returns for emerging market currencies that can attenuate and even reverse the
portfolio-risk-minimization hedging positions. Optimal currency exposure, therefore, reflects
both diversification benefits and currency risk premia, implying that effective currency policy
requires balancing risk reduction against return enhancement.

tional investors. It involves two key decisions: how much currency hedging to do

(i.e., how much of the currency exposure embedded in the holdings of foreign
assets to retain or eliminate), and how to implement those decisions, typically through
currency forwards, futures, or swaps.

Traditional currency overlay policies often treat hedging as a mechanical imple-
mentation choice—for example, fully hedging foreign bond exposures or applying
static hedge ratios to equities. These approaches implicitly assume that currencies
exhibit homogeneous correlations with stocks and bonds—typically zero—and that
forward exchange rates efficiently reflect interest rate differentials and, therefore,
that excess currency returns are negligible over time.

The management of foreign currency (FX) risk is a central challenge for institu-
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However, decades of empirical research, which we corroborate and update in
this article, challenge these assumptions (see Campbell et al. 2010 in particular).
This research shows that many currencies exhibit nonzero correlations with equity
returns, and that these correlations tend to exhibit systematic patterns. In particular,
reserve currencies like the US dollar or the euro tend to appreciate when global equity
markets fall, while currencies from commodity-based economies like the Canadian
dollar or the Australian dollar tend to depreciate. Emerging market currencies also
exhibit positive correlations with global equity markets. This implies strategic or
portfolio-risk-minimizing hedging policies that vary across currencies and asset
classes. In particular, it is optimal to not hedge exposures to reserve currencies and
hedge or even overhedge exposures to other currencies for strategic (or portfolio-risk-
minimizing) reasons.

Empirical research has also shown that expected excess currency returns exhibit
persistent deviations from interest rate differentials as postulated by the uncovered
interest parity (UIP) hypothesis. In particular, currencies with relatively high and low
interest rates appear to carry systematic positive and negative risk premia, respec-
tively. This implies that nonzero currency exposures can also add or subtract to
portfolio return.

Taken together, these empirical regularities imply that optimal currency expo-
sure will reflect two distinct economic motives. First, investors will want to hedge
currency risk to minimize the amplification effect that positive covariances between
asset returns and exchange rate movements have on total portfolio risk (or volatility).
Second, investors may seek exposure to currencies with positive expected excess
returns, accepting higher volatility in exchange for potential return enhancement.

We show that these two motives are often in tension, prompting the question of
how to balance them. For example, the Brazilian real tends to depreciate significantly
when Brazilian equities fall, making it an attractive currency to hedge for strategic
reasons. But it also appears to have a positive carry over long horizons, making it an
attractive currency to hold from a return-seeking perspective. This article develops a
framework to help determine the balance of the two motives.

Trading currencies is also costly. In a frictionless world, the forward exchange rate
between two currencies is determined by their spot rate and interest rate differential
via arbitrage. This arbitrage relationship is known as covered interest parity (CIP).
However, empirical research suggests that transaction costs, financial intermediary
regulatory issues, and other market frictions result in systematic deviations from
CIP in emerging market (EM) currencies and, more recently, in developed market
(DM) currencies in the period following the start of the global financial crisis of
2008-2009. Thus, trading currency costs should also be included in an analysis of
optimal currency-hedging policies.

We integrate portfolio-risk-minimizing and return-seeking motives within a unified
framework for optimal currency exposure that extends the risk minimizing model
of Campbell et al. (2010). We derive optimal return-driven currency demands and
portfolio-hedging currency demands for investors holding international equity and
bond portfolios, allowing currency excess returns to reflect both deviations from UIP
and the impact of CIP basis spreads embedded in forward rates.

We apply this framework to a broad panel of developed and emerging markets
from 1975 to 2023, examining currency-hedging decisions from the perspectives of
both US and Canadian investors. This extended dataset allows us to evaluate how
covariance patterns, expected currency excess returns, and hedging costs jointly
shape optimal currency exposure across asset classes and investor bases.

Our empirical results confirm several robust patterns. Equity-portfolio-risk-
minimizing currency demands remain broadly consistent with the findings of Campbell
et al. (2010): Optimal currency demands call for exposure to the US dollar, and to
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the euro to a lesser extent, and for hedging or overhedging exposures to commodity-
based DMs and EM currencies. This implies that US equity investors tend to hedge
or overhedge most foreign currency exposures, while Canadian equity investors retain
substantial exposure to the US dollar due to its diversification properties. By contrast,
the correlation of excess currency returns with bond returns is generally not signifi-
cantly different from zero, implying that near-complete currency hedging is optimal
for bond portfolios regardless of domicile.

Allowing for empirically measured deviations from CIP—that is, using observed
forward rates rather than interest rate differentials—does not materially change
these risk-minimizing hedge ratios. Hedging costs affect realized returns but do not
substantially alter the covariance structure that drives optimal hedging demand.

In contrast, persistent deviations from UIP generate economically meaningful
expected currency excess returns, particularly in high interest rate currencies.
Incorporating these return considerations produces return-seeking currency demands
that can offset or even reverse risk-minimizing hedge positions, even for investors
with moderate risk tolerance.

Our findings imply that optimal currency exposure cannot be characterized solely
as a hedging decision. Instead, currency policy reflects a trade-off between insur-
ance and return motives, shaped by asset—currency covariances, expected currency
premia, and the cost of hedging through forward markets.

These results translate into clear portfolio decisions for institutional investors.
Currency exposure should not be managed as a uniform hedge. Instead, distinct
currency policies apply across investor types and asset classes. For bond inves-
tors, currency exposure provides limited diversification benefits and should generally
be hedged. For equity investors, by contrast, hedge ratios should vary across
currencies rather than be applied mechanically, reflecting differences in asset-currency
covariances and the investor’s base currency. In particular, US investors tend to ben-
efit from hedging most foreign currency exposure, whereas Canadian investors benefit
from retaining US dollar exposure and euro exposure as a source of portfolio-risk
attenuation. Emerging market currencies typically exhibit large positive correlations
with equity markets that call for hedging their exposures, but they also tend to exhibit
persistent positive carry that can create a significant opportunity cost of hedging.
This creates a trade-off requiring active risk management.

The remainder of the article develops the analytical framework and decomposes
optimal currency exposure into risk-minimizing and return-driven components. It then
describes the data and empirical construction of currency excess returns, presents
the results across asset classes and investor bases, and evaluates the risk and
return implications of alternative currency exposure policies. The article concludes
with implications for institutional currency overlay design.

LITERATURE REVIEW

Research on currency hedging and international portfolio choice begins with the
mean-variance framework of Adler and Dumas (1983) and Glen and Jorion (1993),
who formalize asset allocation under exchange rate uncertainty. Black (1990) char-
acterizes currency hedging as a zero-sum activity in frictionless markets, implying
that currency exposure should not systematically enhance expected returns but can
affect portfolio risk.

A large body of empirical work, however, questions the validity of these friction-
less benchmarks. This research documents persistent violations of UIP. Hansen
and Hodrick (1980) and Fama (1984) show that high interest rate currencies tend
to appreciate and that low interest rate currencies tend to depreciate, which runs
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contrary to the predictions of the UIP, giving rise to the “forward premium puzzle”
(Froot and Thaler 1990). Subsequent research identifies systematic risk premia in
currency markets, particularly in currency carry strategies, or those that go long
high interest currencies and short low interest currencies (Lustig and Verdelhan 2007;
Lustig et al. 2011; Verdelhan 2018; Chernov and Dahlquist 2023).

A parallel literature examines whether carry returns reflect compensation for crash
risk or limits to arbitrage. While some studies interpret carry premia as compensation
for exposure to global downside risk (Brunnermeier et al. 2009; Farhi et al. 2015),
evidence from crash-neutral portfolios suggests that excess returns persist even after
tail risk is hedged (Jurek 2014). These findings support modeling expected currency
excess returns as a distinct return-seeking component of optimal currency demand.

Empirical research has also challenged CIP, another cornerstone of international
finance. While CIP held closely in developed markets prior to the global financial
crisis, persistent cross-currency basis spreads have emerged since then (Borio
etal. 2016; Du et al. 2018). These deviations are attributed to regulatory constraints,
balance-sheet frictions, and segmented funding markets, particularly for currencies
with limited arbitrage capacity (Du and Schreger 2022; Ivashina et al. 2015).

Currency exposure is also shaped by the covariance between exchange rates
and asset returns. Campbell et al. (2010) show that some currencies—particularly
the US dollar and, to a lesser extent, the euro—appear to behave as safe-haven
currencies that reduce portfolio risk, while other currencies, particularly those of
commaodity producers, behave as procyclical currencies that amplify it. Subsequent
work emphasizes that currency management decisions depend on the interaction
between asset—currency covariances, investor base currency, and institutional con-
straints (llmanen 2011; Hassan 2013; Koijen et al. 2023).

This article integrates these strands of literature by separating risk-minimizing
hedging demand from return-driven currency demand and by allowing currency excess
returns to reflect both deviations from UIP and empirically observed hedging costs
arising from CIP deviations. By applying this framework to a large cross section of
developed and emerging markets and distinguishing between US and Canadian inves-
tor perspectives, we quantify how covariance structure, expected currency premia, and
hedging costs jointly determine optimal currency exposure for institutional investors.

FRAMEWORK: HEDGING AND RETUR MOTIVES
IN CURRENCY EXPOSURE

Motivation and Intuition

Currency exposure affects portfolio performance through two channels. First,
exchange rate volatility adds to portfolio volatility and can also have an additional
potentially important effect on portfolio risk when currency movements interact with
local-currency asset returns, amplifying or reducing portfolio volatility depending
on whether currencies co-move positively or negatively with asset returns. Second,
currencies themselves can generate excess returns when expected exchange rate
changes do not offset interest rate differentials.

These two channels correspond to two distinct economic motives for currency
exposure. Investors may hold long or short currency positions to reduce portfolio risk,
or they may hold long or short currency positions to earn expected excess returns.
When expected excess currency returns are zero, optimal currency policy reduces to
pure hedging motives. When expected excess returns are nonzero, optimal currency
exposure reflects a trade-off between risk reduction and return enhancement.
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To formalize this intuition, we extend the mean-variance framework of Campbell
et al. (2010). Conditional on a given portfolio of foreign assets, optimal currency
exposure can be decomposed into:

W=l AR
where:

. ‘PtH denotes the portfolio-risk-minimizing (hedging) component, determined
by the covariance between asset returns and currency returns;

= ‘Pf denotes the return-seeking component, arising from expected currency
excess returns;

= ) captures the investor’s tolerance for risk (or return-seeking incentives).

This decomposition makes explicit that currency exposure is governed by two
economically distinct forces. The hedging component reflects the insurance value
of currencies in stabilizing portfolio returns. The return-driven component reflects
compensation for bearing currency risk when expected excess returns are nonzero.

When expected currency excess returns are zero—as implied by uncovered inter-
est parity—the return-seeking component vanishes, and optimal currency policy
reduces to pure hedging. When expected excess returns are positive or negative,
return-seeking demand adjusts total exposure upward or downward accordingly.

Currency Excess Returns

To clarify how expected currency excess returns and hedging costs enter this
decomposition, we next define currency excess returns in terms of exchange rate
movements, interest differentials, and deviations from interest parity.

For an investor with home currency h holding assets denominated in foreign
currency ¢, we can decompose the excess return from holding the foreign currency,
r™ | as follows:

t+1,c’

X _ _ .
li16= Steac ™ ft,c - ASt+1,c + e = lin - Xic

[y
UIP deviation (currency risk premium)  CIP deviation (hedging cost)

where

= f,.and s, denote the forward and the spot log exchange rate, respectively,
with exchange rate defined as units of home currency per unit of foreign
currency (e.g., USD/EUR from a US investor perspective);

* i,,and i, denote foreign and home short-term interest rates, and;

* X,, captures deviations from CIP.

The term As,,, . + i, — i, captures excess currency returns under CIP. If this term
is on average different from zero, UIP doesn’t hold and its expectation represents
deviations from UIP or, equivalently, nonzero expected currency excess returns. The
term x,, measures deviations from CIP and reflects hedging costs embedded in
forward rates.

This formulation allows expected currency premia and hedging costs to enter the

optimal exposure decision in a unified manner.
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Optimal Currency Exposure

Building on these definitions, the optimal currency demand of a mean—variance
investor conditional on a given asset allocation is:

Et(l’FX) COVt(I‘asset _ rFX)

* t+1 ? t+1
Yo = A H;x - FX :
var,(r;1) var(r.;1)
return-driven demand hedging demand

The first term reflects the return-seeking or return-driven demand for curren-
cies, which is increasing in expected currency premia per unit of currency return
volatility scaled by investor risk tolerance. The second term reflects the hedging
or risk-minimizing demand for currencies, which is proportional to the negative of
the covariance of excess currency returns with excess asset returns. It is positive
when currencies are negatively correlated with asset returns and, therefore, tend to
appreciate when asset valuations fall. This expression shows that currency-hedging
demands can be estimated as the negative of the regression coefficient obtained by
regressing excess asset returns on excess currency returns.

When expected currency excess returns are zero, the return-driven component
vanishes and optimal exposure is determined solely by covariance structure, as
in Campbell et al. (2010). When expected premia are economically meaningful,
return-seeking demand can materially alter total currency exposure. This framework
provides the basis for our empirical analysis.

Currency Risk, Carry, and Optimal Exposure

Exhibits 1 and 2 plot average currency excess returns against optimal currency
demand for US and Canadian investors. Panel A reports equity investors, while
Panel B reports bond investors. Exhibit 1 reports risk-minimizing demand (A = 0),
while Exhibit 2 incorporates return-seeking incentives (A = 0.3).

Currency excess returns are constructed using observed spot and one-month
forward exchange rates from Bloomberg, so forward-implied premia and hedging
costs are embedded directly in the estimates. Equity returns are measured using
local-currency total return indexes from MSCI and expressed in excess return form
relative to short-term Treasury bill rates. Interest rate inputs are primarily sourced from
FRED and IMF International Financial Statistics. Because forward-based returns are
used throughout, the analysis reflects realized market behavior rather than theoretical
parity conditions. Because of data availability, start years (shown in parentheses) vary
across currencies, but the ending date is the same for all currencies (August 2023).

In Exhibit 1, the horizontal axis reflects the estimated optimal portfolio-risk-
minimizing currency demands from the perspective of US investors (left panels) and
Canadian investors (right panels). The shaded regions indicate the equivalence of the
risk-minimizing demand for hedging; the blue area (left of zero) represents overhedg-
ing, where it is optimal to more than offset the underlying currency exposure implied
by the asset holding; the beige region between O and 1 indicates partial hedging; and
the red region beyond 1 reflects a net long currency position exceeding the currency
exposure already embedded in the asset exposure.

Panel A presents results for equity investors, while Panel B presents the corre-
sponding results for bond investors under the same framework and sample periods
as Panel A.

Panel A of Exhibit 1 shows that overhedging currency exposures is the domi-
nant feature for US investors in foreign equities. Most foreign currencies fall left of
zero, indicating that variance minimization calls for full hedging or even overhedging.
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EXHIBIT 1
Risk-Minimizing Currency Demand and Average Excess Returns (A = 0)
Panel A: US Equity Investor Perspective Canadian Equity Investor Perspective
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NOTES: Risk-minimizing currency demand (horizontal axis) is plotted against average excess currency returns (vertical axis) for US

and Canadian equity investors. Panel A reports results for equity investors, and Panel B reports results for bond investors. Currency
demand reflects covariance-driven hedge ratios estimated using forward-based currency excess returns. No return-seeking incentives
are incorporated. Start years shown in parentheses; sample lengths differ across currencies. Panel A reports equity investors and
shows the start year in parentheses. Panel B reports bond investors and uses the same sample periods as Panel A. Circles denote
developed market currencies; diamonds denote emerging market currencies.
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EXHIBIT 2
Optimal Currency Demand with Return-Seeking Incentives (A = 0.3)
Panel A: US Equity Investor Perspective Canadian Equity Investor Perspective
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marks the risk-minimizing boundary from Exhibit 1. Panel A shows total currency demand with start year in parentheses. Panel B uses
the same sample periods but omits year labels to reduce visual clutter.

Emerging market currencies such as Brazilian real, Mexican peso, and Indian rupee sit
deepest in the blue zone. Their currencies have historically depreciated with respect
to the US dollar alongside declines in local equity markets, amplifying drawdowns
rather than offsetting them. Absent hedging costs, it is optimal to reduce currency risk
more than proportionally to the underlying exposure implied by the equity allocation
to minimize portfolio risk.
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Developed market currencies generally lie closer to zero but remain on the hedged
side. The Australian dollar and the Canadian dollar remain firmly in the blue zone
of overhedging, but the euro and British pound sit near the boundary between full
and partial hedging, reflecting weaker covariance effects. The Japanese yen stands
out as the only currency with positive risk-minimizing demand, but it still implies a
partial hedging position. Therefore, under pure risk minimization, it is optimal for US
investors to broadly hedge all foreign currency exposure, reflecting that, overall, the
US dollar tends to appreciate when global equity markets fall.

The vertical axis of Exhibit 1 reflects the in-sample average excess currency
returns. It shows the potential opportunity cost of hedging to minimize portfolio risk.
Under UIP, all the points in the exhibit would be a horizonal line along the 0% excess
currency returns. However, there are a few currencies for which it is optimal to hedge
or overhedge (that is, to short the currency) for portfolio-risk-minimization purposes
whose average excess currency return is positive. These are the “carry trade cur-
rencies,” the currencies of EM economies and commodity-producing DM economies
whose interest rates tend to be relatively high and have historically shown a positive
excess return. The vertical axis suggests that this cost can be very significant for
certain currencies like the Brazilian real.

The right panel in Exhibit 1 shows the optimal portfolio-risk-minimizing demands
for Canadian investors. The most striking feature is the position of US dollar in the
red-to-beige transition region at 1. An exposure close to 1 implies that, historically,
Canadian investors have benefited from retaining full US dollar exposure rather than
hedging it. When US equities have declined, the US dollar has tended to appreciate
against Canadian dollar, offsetting part of the equity loss. The covariance effect is
strong enough that the variance-minimizing solution does not call for currency hedging
in US assets.

The Japanese yen also appears to behave in the same way as the US dollar with
respect to the Canadian dollar. It is optimal for Canadian investors in Japanese equi-
ties not to hedge the currency exposure. Results not reported show that this effect
is confined to the more recent period that starts with the end of the global financial
crisis around 2010. The euro and the British pound also show an ability to attenuate
equity risk, making it optimal to only partially hedge the exposure to them for equity
portfolio-risk-minimizing reasons.

The EM currencies also cluster in the blue region for Canadian investors in for-
eign equities. Similar to the case of US investors, the vertical axis with in-sample
averages of excess currency returns suggests that there is a potentially important
opportunity cost from hedging or overhedging the exposure to these currencies. The
only exception is the Chinese yuan, which exhibits a near-zero excess return with
respect to the Canadian dollar.

The large overhedging position on the Chinese yuan for both US and Canadian
investors in Chinese equities warrants particular attention. Historically, excess returns
on the Chinese yuan have been highly correlated with those of the US dollar, with
correlations approaching 90% over extended samples. This reflects China’s longstand-
ing exchange rate management framework under which the renminbi has remained
closely entangled with the US dollar within a managed band. However, it appears
that this exchange rate management policy allows the Chinese yuan to depreciate
when Chinese equities fall, thus making it optimal for US and Canadian investors to
overhedge the exposure. The vertical axis suggests they can do so with negligible
opportunity costs.

The contrast between the two panels of Exhibit 1 highlights the central role of
base currency. For US investors, all foreign currencies are generally risk-amplifying.
For Canadian investors, the US dollar and, to a much lesser extent, the euro and
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the British pound function as shock absorbers when equity markets fall. Most other
currencies, particularly EM currencies, remain procyclical.

Panel B reveals markedly different patterns for bond investors. In contrast to
equity portfolios, optimal bond portfolio-risk-minimizing currency demands are gener-
ally close to zero from both US and Canadian perspectives, implying near-full hedging
of foreign currency exposures. This reflects the weak correlation between excess
bond returns and excess currency returns, which limits the risk-attenuation benefits
of leaving currency exposures unhedged. Most developed market currencies cluster
around the full hedging region, while emerging market currencies such as the Brazilian
real and the Indian rupee tend to lie in the overhedging region, although with smaller
maghnitudes than in equities. Importantly, the role of base currency is far less signif-
icant: Currencies that act as shock absorbers in equity portfolios, such as the US
dollar for Canadian investors, do not provide meaningful hedging benefits in bond
portfolios. As in Panel A, the vertical axis highlights the potential opportunity cost of
hedging high-yielding currencies; however, from a pure risk-minimization perspective,
the optimal policy for bond investors remains broadly consistent across currencies
and investor bases—namely, to hedge most, if not all, foreign currency exposure.

Exhibit 1, therefore, establishes the structural baseline: Under pure portfolio-risk
minimization, US equity investors broadly hedge foreign currency exposure, whereas
Canadian equity investors retain fully US dollar exposure while hedging (partially, fully,
or more than fully) most other currencies. For bond investors, both US and Canadian
perspectives converge toward near-full hedging across currencies. The next step is
to examine how this structure changes once excess currency returns are allowed to
influence positioning.

INTRODUCING RETURN-SEEKING INCENTIVES (A = 0.3)

Exhibit 2 illustrates how optimal exposure changes when return-seeking incentives
are taken into account. It has a structure similar to that of Exhibit 1 except that the hor-
izontal axis reflects total currency demand inclusive of the return-driven component.
Panel A reports results for equity investors, while Panel B reports the corresponding
results for bond investors. We calibrate this demand for a moderately risk-tolerant
investor who puts much less weight on return-seeking motives than on hedging
motives. We capture this by assuming a weight of A = 0.3 for the return-seeking
component of currency demand. The colored areas of each figure still reflect whether
the total currency demand implies overhedging (blue), partial or full hedging (beige),
or a net long position in the foreign currency beyond the exposure already embedded
in the underlying asset position.

Panel A of Exhibit 2 shows that for DM currencies, including those of commodity-
producing economies, currency-return-driven demands are not large enough to offset
hedging motives. The most significant changes occur for high interest EM currencies.
Both the Indian rupee and the Chinese yuan shift decisively rightward into the net
long region for both investor bases, reflecting the magnitude of their excess returns
over the estimation window. The Mexican peso transitions from overhedged to over
exposure. In each case, the degree of repositioning tracks the size of the currency
premium: Wherever excess returns are large, return-seeking incentives materially
influence total exposure.

However, covariance effects remain a powerful driver of currency demands.
The Brazilian real illustrates this clearly. Despite being the currency with the largest
average excess currency return and positive carry, the total optimal demand for
the Brazilian real remains in overhedged territory for US investors and only partially



Emerging Risks 2026

The Journal of Portfolio Management | 23

adjusts for Canadian investors. Its procyclical behavior is sufficiently strong that the
variance-minimizing component continues to restrain total exposure even when A > O.

For Canadian investors, the most striking feature is what does not change. The
US dollar remains near full exposure. Its excess return is modest, and its positioning
continues to be dominated by its covariance properties. Return-seeking incentives
do not overturn its structural equity hedging role. This is also the case for the DM
currencies the euro, the British pound, and the Japanese yen. In these cases, devi-
ations from UIP result in negative (yen) or very low excess currency returns on aver-
age, and the return-seeking component of currency demand reinforces—rather than
offsets—the hedging component.

Panel B shows that these effects are also present for bond investors but with more
muted magnitudes. Because the bond portfolio-risk-minimizing currency demands for
bonds are already close to full hedging, the introduction of return-seeking incentives
leads primarily to a rightward shift into net long currency positions for high-carry
currencies such as the Indian rupee, the Chinese yuan, and the Mexican peso.
These shifts are typically significantly smaller than in equity portfolios (Panel A).
At the same time, developed market currencies remain close to fully hedged, as their
excess returns are small. Overall, while A > O introduces a carry tilt in bond portfo-
lios, the dominance of hedging motives remains stronger than in equities, resulting
in more modest adjustments to total currency demand. In practical terms, allowing
A > 0 embeds greater sensitivity to global liquidity and funding conditions. The shift
toward high-carry emerging market currencies represents a deliberate acceptance of
macroeconomic cyclicality in exchange for expected return.

CURRENCY POLICY AND PORTFOLIO RISK

Having estimated optimal currency demands based on a realistic characterization
of currency returns, we now explore the impact of those policies on total portfolio risk
and risk-adjusted performance. Exhibits 3 and 4 show how currency policy directly
affects total portfolio volatility and Sharpe ratio, respectively.

Exhibit 3 reports annualized equity portfolio volatility under four currency demand
policies: two standard policies (full hedge and full exposure), portfolio-risk-minimizing
currency demand (A = 0), and total currency demand (with A = 0.3). Exhibit 4 reports
the corresponding Sharpe ratios. Together, they help understand how close standard
hedging policies are to the optimal portfolio-risk-minimizing policy and quantify how
allowing return-seeking currency exposure increases total portfolio risk—and whether
that increase is justified by higher risk-adjusted returns.

Volatility: Currency as Amplifier or Absorber

Exhibit 3 shows that foreign currency exposure is predominately a volatility ampli-
fier for US investors. Leaving foreign currency exposure unhedged raises portfolio
volatility across most markets, particularly in emerging economies where currency
depreciation tends to coincide with equity drawdowns. The full hedging policy results
in portfolio volatility close to the optimal portfolio variance-minimizing policy for most
DM currencies. But it produces meaningfully larger portfolio volatility relative to the
optimal portfolio-risk-minimizing policy for DMs. This results from the strong positive
covariance between EM equities and their currency valuations with respect to the US
dollar, which amplifies portfolio risk and calls for overhedging as shown in Exhibit 1.

When return-seeking incentives for holding currencies are introduced (A = 0.3),
portfolio volatility rises relative to the portfolio-risk-minimizing currency policy.
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EXHIBIT 3
Annualized Equity Portfolio Volatility Under Alternative Currency Policies

Panel A: US Equity Investor Panel B: Canadian Equity Investor
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NOTES: This exhibit shows annualized volatility of equity portfolios under four currency policies: full hedge (zero exposure), full exposure
(unhedged), risk-minimizing exposure (A = 0), and return-inclusive exposure (A = 0.3). Volatility is computed from monthly excess
returns and annualized using 1/12. Results reflect forward-based currency excess returns; sample windows vary by currency.

The effect is concentrated in EM currencies for which the increase in portfolio volatility
is particularly significant. This reflects the explicit decision to accept procyclical
currency exposure in exchange for return premia. In other words, the carry trade
reenters the portfolio through the currency channel. Interestingly, the optimal total
currency demand does not necessarily result in larger portfolio risk than a policy of
not hedging the currency exposure.

For Canadian investors, Exhibit 3 shows that a policy of not hedging exposures to
DM currencies—particularly the US dollar but also the Japanese yen, the British pound,
and the euro—results in portfolio-risk outcomes closer to the portfolio-risk-minimizing
policy than a policy of fully hedging the exposure to those currencies. By contrast,
exposure to EM currencies materially increase portfolio volatility, and the optimal
portfolio-risk-minimizing policy sharply reduces that risk.

Incorporating return-seeking incentives also increases portfolio risk for Canadian
investors. Moreover, this risk is systematically larger than the risk outcomes of the
other policies. The magnitude of the increase is largest where carry premia are
strongest and currency—equity procyclicality is most pronounced.

Sharpe Ratios: When Is Carry Worth It?

Exhibit 4 shifts the lens from volatility to risk-adjusted return as measured by the
Sharpe ratio of the portfolio. For US investors in DM equity markets, the portfolio-
risk-minimizing currency policy delivers Sharpe ratios that are comparable to—and
often higher than—those produced by the other three policies. In currencies such
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EXHIBIT 4

Annualized Sharpe Ratios under Alternative Currency Policies

Panel A: US Equity Investor Panel B: Canadian Equity Investor
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NOTES: This exhibit shows annualized Sharpe ratios of equity portfolios under the same four currency policies. Sharpe ratios are
computed as annualized mean excess return divided by annualized volatility. Results use the same forward-based sample as Exhibit 3.

as the euro and the British pound, the incremental return from carry is modest,
and volatility reduction is the dominating effect. This is consistent with the academic
evidence that deviations from uncovered interest parity in many developed markets
are smaller and less persistent. This is not the case for Japanese yen, though, where
the negative carry is large enough for the total currency demand policy to produce
a significantly larger portfolio Sharpe ratio than under the portfolio-risk-minimizing
strategy. Interestingly, the total currency demand produces a smaller portfolio Sharpe
ratio than the portfolio-risk-minimizing policy for Canadian equities, suggesting room
for a joint equity—currency optimization.

The picture changes in high-positive-carry EMs. For US investors, allowing
return-seeking motives with A = 0.3 can materially increase portfolio Sharpe ratios
relative to the portfolio-risk-minimizing strategy. This result is similar to the case of
Japanese equities, except that the currency carry is positive. The improvement reflects
the strength and persistence of excess returns over the sample.

Exhibit 4 shows a similar pattern for Canadian investors. The exception is Chinese
equities. The exhibit shows that all currency policies except the one that incorporates
return-seeking motives result in negative Sharpe ratios. However, results now shown
suggest that this result is sensitive to estimation windows, suggesting the changing
nature of the exchange rate policy of the Chinese central bank.

It is important to emphasize that the Sharpe ratio improvements for EMs when
we incorporate return-seeking motives underscore that the carry of EM currencies
appears to reflect larger compensation for risk and not a free lunch. An institution
with a long horizon and diversified risk budget may rationally allocate to currency
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premia and take the risk of not hedging EM currency exposures, accepting that
declines in EM equity valuations will tend to come with sharp depreciation of their
currencies.

A liability-driven investor with limited tolerance for short-term drawdowns may
prioritize a portfolio-risk-minimizing currency strategy even when maintaining expo-
sure to emerging market equities. This comes at the cost of lower average returns.

The Strategic Margin for Canadian Institutions

The results underscore a two-tier currency framework for Canadian investors.
First, US dollar exposure is structurally justified by covariance and contributes to
portfolio stability. Return-seeking incentives do little to alter this baseline.

Second, emerging market currencies are the primary margin of adjustment.
Introducing A > O effectively increases exposure to high-carry, procyclical currencies.
This decision embeds a carry strategy within the equity allocation and increases
sensitivity to global funding conditions.

The volatility and Sharpe results, therefore, reinforce the earlier structural find-
ings. Currency management is not a binary choice between hedged and unhedged.
It is a calibrated decision about how much compensated currency risk to accept,
conditional on covariance structure and institutional risk tolerance.

We next examine how these exposures evolve across regimes—and how the
balance between risk and speculation shifts during periods of stress and expansion.

REGIME-AWARE CURRENCY POLICY: INTERPRETING SUSTAINED
UIP DEVIATIONS

This section presents a case study of the stability of portfolio-risk-minimizing
hedging policies and return-driven policies that focuses on US dollar exposure from
the perspective of Canadian investors in US equities.

The previous analysis defines the baseline. US dollar exposure serves as a struc-
tural hedge for Canadian investors seeking to minimize the risk of their portfolios of
US equities. Adding a return-seeking motive based on the full sample estimate of the
excess return of the Canadian dollar relative to the US dollar still results in optimally
holding full exposure to the US dollar.

It is useful, however, to estimate those policies on a rolling five-year window to
understand how stable they are. Exhibit 5 shows the result of this exercise for the
1996-2023 period. The upper panel reflects the estimated portfolio-risk-minimizing
US dollar strategy; the middle panel shows the estimate of the total US dollar demand
assuming A = 0.3; and the lower panel shows the rolling five-year average of the
excess return on the US dollar relative to the Canadian dollar. The shaded gray area
represents the 95% confidence interval over the sample period; observations outside
this band indicate statistically significant deviations from parity. Together, the panels
show how optimal US dollar exposure adjusts across regimes when both covariance
and excess return considerations are taken into account.

Exhibit 5 shows that the optimal risk-minimizing US dollar exposure has always
been positive and hovering around full exposure (a value of 1.0 since the portfo-
lio is 100% US equities), reflecting a consistently negative covariance between
the value of the US dollar with respect to the Canadian dollar, and US equity
returns. This demand has been smaller during periods of higher volatility of the
excess return on the US dollar with respect to the Canadian dollar, such as the
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EXHIBIT 5
Dynamic US Dollar Exposure and UIP Deviation (Canadian perspective)

USD — Dynamic Optimal Currency Exposure (A = 0)
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NOTES: This exhibit shows time series of optimal US dollar exposure for a Canadian equity investor under two currency policies:
risk-minimizing exposure (A = 0) and return-inclusive exposure (A = 0.3). The bottom panel reports rolling deviations from uncovered
interest parity (UIP), measured as forward-implied excess returns on the US dollar relative to the Canadian dollar. Currency excess returns
are constructed using observed spot and one-month forward exchange rates. Rolling estimates use a consistent window across panels.
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period leading to and during the GFC and a five-year period preceding the COVID
pandemic. Interestingly, these have been periods of decisive intervention of the
Federal Reserve, the first one of expansive monetary policy and the second one
of tightening monetary policy.

Incorporating return-seeking motives lead to three distinctive periods in UIP devi-
ations of the US dollar with respect to the Canadian dollar as shown in the lower
panel of Exhibit 5.

The average excess return (or carry) on the US dollar with respect to the Canadian
dollar was consistently positive before 2004, resulting in a positive return-seeking
demand for the US dollar that reinforced the hedging demand.

However, in the period immediately preceding the GFC and, especially, during
the height of the crisis, the US dollar interest rate declined and the excess return
on the US dollar with respect to the Canadian dollar turned sharply negative as well.
This resulted in a highly negative return-seeking demand for the US dollar which
overwhelmed the hedging demand. Interestingly, although the subsequent period
of extremely low interest rates in the US relative to Canada resulted in persistently
negative carry for the US dollar until about 2015, the upper panel shows that the
covariance effect was restored and the return-seeking and hedging US dollar demands
offset each other.

The USD-CAD carry turned positive around 2015, when the Federal Reserve
initiated a period of tightening monetary policy that increased US interest rates
with respect to Canadian interest rates. The positive carry generated a positive
return-seeking demand that resulted in a positive return-seeking demand for the US
dollar. Despite a weakening of the hedging demand, the overall demand for the US
dollar remains firmly above 1 (implying overhedging) during this period.

Exhibit 6 shows the performance of the US equity portfolio during the GFC and the
2015-2019 episodes from the perspective of Canadian investors following a rolling
purely currency-hedging policy (A = 0) and a rolling currency policy that incorporates
a return-seeking motive with A = 0.3. This exhibit shows that both in terms of rolling
cumulative excess return and Sharpe ratio the total demand policy appears to deliver
better performance than the purely hedging policy during the episodes. Thus, an
investor needing liquidity during those episodes would have been better off with the
total demand approach.

However, a key point is that by the end of each episode the performances of
both policies converge. Thus, from the perspective of a buy-and-hold investor, each
episode of persistent deviation from UIP doesn’t appear to have a long-lasting effect
on performance. There would need to be sustained deviations from parity to materially
affect realized excess returns.

For Canadian pension funds with structurally large US equity exposure, this dis-
tinction is critical. US dollar exposure itself is not a return-seeking bet; it is embed-
ded in the equity allocation and historically diversification-enhancing. The margin of
adjustment lies in whether to amplify or temper that exposure through the return-
driven channel.

Tracking rolling UIP deviations provides a practical state variable for doing so.
It does not predict crises, but it identifies sustained environments in which expected
excess currency returns are economically meaningful. Conditioning A on such regimes
allows currency policy to remain anchored in risk management while capturing incre-
mental opportunity when supported by persistent premia.

Exhibit 6, therefore, does not argue for permanent return-seeking positioning.
It shows that when parity deviations are sustained—positive or negative—incorpo-
rating expected excess returns can improve marginal risk-adjusted performance.
When deviations reverse, the framework naturally converges toward variance
minimization.
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EXHIBIT 6
When Return-Seeking Incentives Add Value
Cumulative Excess Return Rolling Sharpe Ratio
US Equity Portfolio from a Canadian Investor Perspective US Equity Portfolio from a Canadian Investor Perspective
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NOTES: This exhibit shows cumulative excess returns and rolling Sharpe ratios for Canadian equity portfolios under two US dollar
currency strategies (risk-minimizing, A = O; return-inclusive, A = 0.3). Sharpe ratios are annualized mean excess return divided
by annualized volatility. Data uses forward-implied currency excess returns from the Exhibit 5 sample.

CONCLUSION: A DISCIPLINED CURRECY FRAMEWORK

The central insight of this study is that currency exposure should be understood
as the combination of two distinct motives: risk management and return seeking.
Decomposing optimal exposure into a covariance-driven component (y") and a return-
driven component () provides a practical framework for evaluating currency policy
across assets and regimes.

The empirical results highlight three themes. First, currency exposure materially
shapes portfolio risk. For equity portfolios, selective hedging can meaningfully reduce
portfolio risk relative to naive policies of applying the same hedge ratio across curren-
cies." Second, currency premia can enhance risk-adjusted performance, but mostly
for emerging markets. This comes at the cost of heightened risk that takes the form

*Results not shown in the article for space reasons suggest that it is nearly always optimal to
adopt a portfolio-risk-minimizing policy of full hedging for bond portfolios.
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of exacerbated losses in down markets. Moreover, carry tends to be unstable over
time. Thus, third, the effectiveness of return-seeking currency exposure appears to
depend on the macroeconomic environment rather than being uniform across time.
By contrast, portfolio-risk-minimizing currency-hedging policies appear to be signifi-
cantly more stable.

Macroeconomic and geopolitical shocks might lead to either transitory or more
pervasive deviations of UIP and CIP and, with that, to change in the return-seeking
motives for holding currencies. However, the insurance value of currencies as hedg-
ers of currency risk appears to be more stable. For certain currencies (such as EM
currencies), this insurance value has a long-term cost in terms of potential excess
return from currencies, but it also avoids episodes of stress when currency risk
severely amplifies equity risk.

For institutional investors, the practical implication is to implement a disciplined
currency framework that explicitly distinguishes between insurance and return motives
in currency-hedging policies. Currency policy should be evaluated in terms of its impact
on volatility, its contribution to expected return, and its sensitivity to regime shifts.

In practice, this requires managing a persistent tension between hedging for risk
reduction and positioning for carry-driven return. Risk-minimizing hedging policies
reduce portfolio volatility but may forgo currency premia, while return-driven currency
positions can enhance performance but increase exposure to global risk conditions.
A disciplined framework must, therefore, distinguish between structural hedging deci-
sions and tactical return-seeking positions, allowing investors to navigate this trade-
off across different market regimes.
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