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KEY FINDINGS

m The US dollar has historically reduced portfolio risk for many non-US investors by
appreciating during equity market stress, making it rational for risk-minimizing investors
to leave US dollar exposure unhedged.

m That crisis insurance role may weaken if shocks increasingly originate in the US, reducing
demand for US safe assets and lowering their convenience yield, or if de-dollarization
erodes the dollar's dominance in global trade, finance, and reserves.

m Scenario analysis reveals that losing dollar crisis insurance shifts risk-minimizing hedge
ratios toward full hedging across home currencies. The shift is especially pronounced for
Canadian, Australian, and New Zealand investors, underscoring the need to stress test
policies.

ABSTRACT

The US dollar has historically provided crisis insurance for many non-US investors, reducing
the need to hedge currency exposure on US equity holdings. The authors argue that this
insurance may weaken as shocks increasingly originate in the United States and as the
dollar’s global role erodes. To assess the impact of this emerging risk, they undertake a
scenario analysis in which they estimate minimum-variance hedge ratios under alternative
crisis-state correlations that remove the dollar’s traditional insurance role. The authors show
the effects on hedge ratios are economically large, especially for risk-sensitive commodity
currencies. The findings have important implications for investment managers, including
the need to evaluate hedging policies under scenarios in which historical correlations break
down and dollar crisis insurance disappears.

global equity markets. By February 2026, US equities accounted for 62% of
global market capitalization, up from less than 40% in 2008." Because global
investors are often evaluated against market-capitalization-weighted benchmarks,
US equities now represent a substantial share of international portfolios. For non-US
investors, a large allocation to US equities also entails substantial US dollar (USD)
exposure. A natural question, then, is whether that exposure should be hedged.
Currency forwards offer one way to do so, but hedging is not costless. Forward
positions require margin, entail transaction costs, can create liquidity demands

S ince the global financial crisis (GFC), the United States has come to dominate

*Figures are based on the US equity weight in the MSCI ACWI Index.
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when losses must be funded, and may cause performance to deviate from the
benchmark. But for investors focused on risk reduction, these costs may still be
justifie if hedging materially lowers portfolio volatility. However, global investors have
often been able to sidestep this difficult cost—benefit trade-off because the US dol-
lar has historically exhibited an attractive property: It tends to appreciate against
most—though not all—currencies when equity markets decline (De Bock and de
Carvalho Filho 2015; Georgiadis et al. 2024). This safe-haven behavior gives the dollar
a natural hedging role in many international portfolios. As a result, hedging US dollar
exposure can eliminate an important source of protection. Paradoxically, currency
hedging may, therefore, increase, rather than reduce, portfolio risk.

That insurance value may now be under threat. Prominently, following the Trump
administration’s April 2, 2025, Liberation Day tariff announcements, risk aversion
surged and US equities sold off sharply. Yet, in a marked departure from the usual
pattern, Treasury yields rose and the dollar depreciated rather than appreciated
(see Exhibit 1), which some authors have viewed as a clear signal of the changing
status of the US dollar (Baudino et al. 2025; Baur et al. 2025; Hassan et al. 2025;
Jiang et al. 2025).” Of course, although the event questioned US policy credibility and
the safe-haven status of US assets, the event represents only a single observation,
and it is too early to say whether the episode will represent a structural break or be
only a temporary deviation from the historical pattern. Indeed, after the escalation of
the US-Israel conflict with Iran at the end of February 2026, heightened risk aversion
and falling equity prices were again accompanied by a stronger dollar. But if the pattern
observed in April 2025 is a hallmark of a changing role for the US dollar, then such a
shift would carry important implications for global investors managing dollar exposure.

EXHIBIT 1

The US Dollar and US Equity Returns

DXY Return
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NOTES: This exhibit shows the typical relationship (line of best fit) between weekly returns on the S&P 500 and the DXY Index,
which captures trade-weighted movements in the US dollar, during weeks in which the S&P 500 fell by more than 3% since the
beginning of 2008. A positive return on the DXY Index indicates a general strengthening of the US dollar. The shaded region
represents the 95% confidence interval. The point indicated by the red diamond shows the behavior of the two indexes around
the Liberation Day tariff announcement in April 2025.

2Khalil and Strobel (2024) show that the US dollar appreciated during an earlier episode of US
trade policy uncertainty in 2018-2019.



34 | The End of Crisis Insurance? Reassessing the US Dollar and the Case for Currency Hedging Emerging Risks 2026

In this article, we offer a perspective on this emerging risk. We begin by provid-
ing an account of why investors may have been historically justified in leaving US
dollar exposure unhedged. That background helps explain why the dollar’s role as
a source of crisis insurance may now be changing, a possibility we examine in the
second section. We argue that the US dollar’s safe-haven role is nuanced and con-
ditional: It does not provide crisis insurance in every environment, and the range of
circumstances in which that insurance breaks down may be increasing. Moreover,
even when the dollar would normally be expected to provide protection, longer-run
developments may be gradually eroding that role. For global investors, these trends
underscore the need to take seriously the possibility that the dollar’s hedging prop-
erties are changing.

In the main section, we examine the implications of the dollar’s changing role for
currency hedging by undertaking a scenario analysis in which we assess the potential
implications from the US dollar no longer providing a natural hedge during risk-off
episodes. We first estimate static optimal hedge ratios under the historical relationship
between the US dollar and equity markets. We then ask what those hedge ratios would
be if the dollar provides no crisis insurance. We find that the effects are economically
large, especially for risk-sensitive commodity currencies. For a Canadian investor, for
example, leaving US dollar exposure unhedged is rational under historical correlations.
But if the dollar provides no crisis insurance, such that there is no clear relationship
between the US dollar and the Canadian dollar during those periods, then the optimal
unconditional hedge ratio for Canadian investors rises to 100%. More broadly, other
than for investors with traditionally safe-haven domestic currencies, including the Swiss
franc and Japanese yen, our results imply large jumps in the optimal amount of fixed
currency hedging for global investors with large dollar portfolios.*

The findings have several implications for investment managers. Currency exposure
can become a strategic balance-sheet risk when a global portfolio is heavily con-
centrated in US assets. A shift in the dollar’s crisis behavior would affect not only
short-term volatility, but also liquidity needs, margin requirements, tracking error,
and the institutions’ ability to tolerate losses during market stress. Hedging policies
based on historical correlations are insufficient and should be reevaluated to preempt
potential shifts in dollar crisis insurance going forward. This is especially true for
investors based in countries with risk-sensitive currencies. Ultimately, for investment
committees, it is crucial not to embed an unexamined assumption that the US dollar
will continue to insure portfolios in the next equity market downturn.

In sum, this article offers new insights and practical guidance for global investors
managing US dollar exposure. Although the dollar is likely to remain the world’s
dominant currency for the foreseeable future, there are clear warning signs that its
safe-haven role may weaken much sooner. By highlighting this emerging risk and the
forces that could erode the dollar’s crisis insurance value, we aim to help investors
better monitor and manage their currency exposure.

THE HISTORICAL CASE FOR UNHEDGED DOLLAR EXPOSURE

US dollar exposure has become an increasingly important feature of international
equity portfolios. This section sets out the basic conceptual framework for thinking

®An alternative and more demanding approach developed in the hedging literature is to construct
dynamic hedging rules, conditional on real-time information, which has been found to provide further
enhancement relative to unconditional rules (see, e.g., Glen and Jorion 1993; Opie and Riddiough
2020). However, because our primary focus is on the potential shift in the typical behavior of the US
dollar during crisis periods, we focus, instead, on the optimal static hedge ratio following, for example,
Campbell et al. (2010).
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about how that exposure should be managed. In particular, we explain how the US
dollar’s historical role as a natural hedge against large equity market drawdowns has
reduced the need for currency hedging, and we identify the mechanisms underlying
this effect.

Background: Rising US Dollar Exposure

Investing across international equity markets provides a natural source of diver-
sification (Solnik 1974; Eun et al. 2008) and has expanded substantially since the
early 1990s (Opie and Riddiough 2020). In practice, however, many global investors
face constraints on international investing arising from benchmarks and liquidity
considerations. Portfolio managers, in particular, are often evaluated against world
market-capitalization-weighted indexes. As a result, even highly active investors
typically hold international equities in proportions that broadly reflect their share
of global market capitalization, with only modest deviations to limit tracking error
(Angelidis and Tessaromatis 2017).

Since the early 1970s, US equities have represented a large, though fluctuating,
share of the global stock market. After falling below 30% in the late 1980s, that
share rose sharply during the dot-com boom and again in the years following the
global financial crisis. By early 2026, its share of the global equity universe exceeded
60%—around its historic high. Much of this increase reflected the growing importance
of the US information technology sector and, in particular, the rising concentration
of returns and market capitalization in the so-called “Magnificent Seven,” whose
combined weight exceeded 30% of the S&P 500 by late 2025.*

This increase has made US equities a core component of value-weighted
international portfolios and, in turn, has generated substantial US dollar exposure
for foreign investors. The central question, therefore, is how that currency exposure
should be managed.

A Framework for Currency Hedging

A natural starting point is that foreign exchange exposure is not, by itself, a
reason to hedge. For a foreign investor holding US equities, the relevant object is the
return on the US equity position measured in the investor’s home currency. Let rtUS
denote the return on US equities in US dollars, and let e, denote the return on the US
dollar in the investor’'s home currency; thus the spot exchange rate is expressed in
units of home currency per US dollar so that e, > O when the US dollar appreciates.
The return on an unhedged US equity position, measured in domestic currency, is
then approximately

UH
[’t =

r+e, 1)
It follows that the risk of the unhedged position is approximately equal to
Var(r"') = Var(r®) + Var(e,) + 2Cov(r,*,e,) 2)

Equation 2 highlights a simple but important point. Currency exposure does not
merely add to portfolio volatility; its effect depends critically on the covariance between

“The “Magnificent Seven” refers to the seven largest US tech stocks: Apple, Microsoft, Alphabet,
Amazon, Nvidia, Meta Platforms, and Tesla.
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US equity returns and movements in the US dollar.® If this covariance is positive,
dollar exposure amplifies the risk of the underlying equity position, strengthening
the case for hedging. If, however, the covariance is sufficiently negative such that
Cov(r® e,) < —Var(e,)/2, and hence the US dollar appreciates significantly against the
home currency when US equity returns are negative, then gains on the currency offset
losses on the equity position and reduce overall portfolio risk. In that case, leaving
the dollar exposure unhedged may be entirely rational.

Campbell et al. (2010) show that commodity-linked currencies, including the
Australian and Canadian dollars, typically depreciate against other currencies when
equity markets decline. As a result, Australian and Canadian investors can obtain diver-
sification benefits by holding foreign currency alongside domestic equities. Moreover,
a risk-averse investor seeking to minimize the variance of an international portfolio
would optimally maintain substantial foreign currency exposure, especially to curren-
cies that tend to appreciate during such episodes, including the Japanese yen, Swiss
franc, and US dollar. Indeed, the authors note that being long US dollars and short
Canadian dollars is an effective hedge against equity market declines.

Exhibit 2 illustrates this point. We sort monthly S&P 500 returns from lowest to
highest and compute the average return on several US dollar currency baskets for the
lowest decile of returns (D1, which we interpret as crisis periods) and for the remaining
deciles (D2-D10). The blue bars show the DXY Index, a trade-weighted US dollar index
against six currencies (EUR, JPY, GBP, CAD, CHF, and SEK). The usual crisis pattern

EXHIBIT 2
The US Dollar and Stress Periods

Monthly Currency Return (avg, %)
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NOTES: This exhibit shows the average monthly return on the US dollar in months when S&P 500 returns fall in the lowest decile of the
monthly return distribution (D1) and in months falling in the remaining deciles (D2-D10). A positive value indicates an appreciation of

the US dollar against the relevant currency basket. We consider three baskets: the DXY Index, comprising six major developed-market
currencies (EUR, JPY, GBP, CAD, CHF, and SEK), a basket of risky currencies (AUD, CAD, and NZD), and a basket of reserve currencies

(EUR, JPY, and CHF). Returns are calculated using monthly data from October 1989 to February 2026.

5The approximation in Equation 1 abstracts from the cross-product term, rtuset, which is small over
short horizons. As a result, the variance in Equation 2 ignores the additional volatility arising from this
term. Eun et al. (2023) show that these omitted terms contribute little to overall return variance.
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is clear: The dollar appreciates by about 1% on average in crisis months, but its aver-
age return is close to zero outside those episodes. The effect is much stronger against
a basket of commodity-linked currencies that includes the Australian, Canadian, and
New Zealand dollars, as shown by the red bars. Against those currencies, the US
dollar appreciates by nearly 3% in crisis months, making an unhedged dollar position
especially attractive for investors based in those countries. By contrast, against a
basket of reserve currencies—the euro, Japanese yen, and Swiss franc, shown by the
green bars—the effect is much weaker. In that case, the average US dollar return is
not statistically different from zero in either crisis or non-crisis periods. In Exhibit D3
in Appendix D, we show the equivalent return behavior across all G10 currencies.

The typical behavior of the US dollar highlights three important points. First, the
US dollar has historically provided crisis insurance by appreciating when US equity
markets experience their largest downturns. In other words, the negative covari-
ance in Equation 2—which may make it optimal not to hedge—is driven by dollar
strength in risk-off periods. Second, that insurance is not available to all investors.
It is concentrated among riskier currencies that are more closely tied to the global
equity cycle and that tend to depreciate most sharply in risk-off episodes. Third, the
case for leaving US dollar exposure unhedged, based on these historical correla-
tions, is inherently fragile. It depends on the US dollar continuing to appreciate when
equity markets fall. If that relationship weakens or reverses, the covariance term in
Equation 2 becomes less negative, undermining the traditional case for an unhedged
dollar position.

To begin examining the fragility of this covariance structure, we first consider why
the US dollar has tended to appreciate during such periods.

The Drivers of US Dollar Crisis Insurance

We identify three main drivers of US dollar strength during periods of market
stress: (i) flight to safety, (ii) US dollar funding shocks, and (iii) carry-trade unwinding.

The United States provides safety and liquidity. Under standard portfolio theory,
ceteris paribus, an increase in investor risk aversion and market volatility reduces
demand for risky assets and shifts portfolios toward the risk-free asset. The United
States is the world’s dominant supplier of safe assets through its government debt
market—that is, the market for US Treasuries. These assets have several attractive
features.

First, consider the risk-free component. The probability of default on US Treasury
securities has historically been extremely low, in part because the debt is denominated
in US dollars. Confidence in that debt has also been supported by the strength of US
institutions, including a democratic political system with dispersed powers that has
historically reinforced the credibility of Treasury obligations. In addition, the US dollar
is issued by an independent central bank, the Federal Reserve, whose institutional
independence and price-stability mandate have helped sustain investor confidence
that the government will not seek to erode its debt burden through inflation. Second,
US debt markets are exceptionally deep and liquid. Relative to other major capital
markets, including those of the euro area and the United Kingdom, the supply of safe
US assets is vastly larger. As a result, US capital markets can absorb large capital
inflows precisely when investors place the greatest value on safety and liquidity.

The US dollar is, therefore, a natural beneficiary of capital inflows into the safe-
asset market, whether through the repatriation of US investor capital or increased
demand from foreign investors. Indeed, the United States’ position as the dominant
supplier of the world’s safe assets has given rise to the notion of a convenience yield
on US Treasuries, which can be understood as the premium investors are willing to pay
for the safety and liquidity those assets provide (Jiang et al. 2021; Engel and Wu 2023).
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Related is the notion that the US benefits from an exorbitant privilege, earning excess
returns on its gross external assets over liabilities, thus weakening its external con-
straint and allowing it to run a large external deficit (Maggiori 2017; Gourinchas and
Rey 2022). These benefits are compensation for the insurance that US assets provide
to the rest of the world in bad times, that is, the exorbitant duty it pays.

If the United States’ dominant position in the safe-asset market were chal-
lenged—whether by greater competition or by a decline in the perceived safety of US
assets—these benefits could erode, reducing the convenience yield and weakening
demand for dollar assets during episodes of heightened risk aversion and volatility.
We return to these themes in the next section.

US dollar funding is central to the global economy. The US dollar is central to global
trade and investment. Since the collapse of the Bretton Woods system in 1973, the
international monetary system has become increasingly centered on the US dollar as
the dominant global currency. As a result, dollar use extends well beyond the borders
of the United States and far exceeds what would be implied by the economic activ-
ity of US residents alone (Committee on the Global Financial System 2020). More
than 70% of trade in Asia-Pacific, for example, is invoiced in US dollars, and firms
around the world borrow heavily in dollars, reflecting both strong investor demand for
dollar-denominated debt and the currency’s central role in global economic activity.®

When risk aversion spikes, the broad shift away from risky assets toward safer
ones increases the financial system'’s preference for cash balances over riskier lending
and investment. In a financial system—both inside and outside the United States—
awash in US dollars, this shift translates into a broader tendency among financial
institutions to contract credit and rebalance toward dollar liquidity. This is the essence
of a US dollar funding shock for the global real economy. Such a shock creates distor-
tions in access to dollars. Although the Federal Reserve can respond to a domestic
funding shock by supplying US dollar reserves, that mechanism is not directly avail-
able to foreign central banks. Tightness in offshore dollar funding markets, therefore,
pushes the real economy to obtain dollars through the FX swap market, which involves
taking a long US dollar position in the spot leg of the transaction. As a result, even
without an increase in demand for traditional US assets, stress in offshore dollar
funding markets can generate a surge in dollar demand, as nonbanks and FX markets
become alternative channels for obtaining US dollar funding.’

The US dollar is sometimes associated with carry-trade unwinding. The currency
carry trade is among the most common strategies in FX markets.® In its simplest
form, investors take long positions in high-yielding currencies and short positions
in low-yielding ones. The archetypal trade involves investing in the Australian or
the New Zealand dollar while borrowing in the Japanese yen or the Swiss franc,
reflecting the persistent interest rate differentials across these currencies. Over
time, these differentials can support large and concentrated positions as investors
increasingly crowd into the trade. Related behavior can also extend beyond FX markets,
as investors in low interest rate economies seek higher yields abroad. This pattern
is reflected, in part, in international balance sheets, with countries such as Japan
and Switzerland maintaining persistent net creditor positions vis-a-vis the rest of the
world. The strategy is profitable in normal times, but it is also exposed to unwind risk:

®See Bertaut et al. (2025) for evidence on the prominent role of the US dollar in global economic
affairs.

"Consistent with this mechanism, the Federal Reserve has established US dollar liquidity swap lines
with five major foreign central banks so that, during periods of market stress, they can channel dollar
funding to institutions in their jurisdictions. These facilities are intended to ease strains in offshore dollar
funding markets and act as a liquidity backstop, though not necessarily to eliminate such strains entirely.

8See Della Corte and Riddiough (2026) for a review of currency strategies identified in the academic
literature.
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When global risk appetite deteriorates, investors often rush to exit these positions.
This dynamic was especially evident during the global financial crisis, when seven
years of Australian dollar appreciation against the Japanese yen was reversed in three
months, between August and October 2008.

The US dollar can also serve as a funding currency in carry trades when US
interest rates are sufficiently low. Daniel et al. (2017) show that carry-trade profit-
ability rises markedly when the US dollar can be traded actively, rather than entering
only through a dollar-neutral portfolio; Lustig et al. (2014) show that a dollar carry
trade—Ilong all currencies when US interest rates are especially low—has attractive
investment properties. This mechanism is most relevant when US interest rates are
low, relative to those in other developed markets. Before the global financial crisis,
that was broadly the case, and capital flowed out of the United States in search of
higher carry-like returns abroad. When the crisis hit, those positions were rapidly
unwound, prompting capital to flow back into the United States. This episode also
reinforces the earlier point that crisis insurance is heterogeneous across currencies.
Other traditional funding currencies can also appreciate when carry trades unwind,
so the dollar’s appreciation in such episodes may be more muted than it is against
higher-yielding, risk-sensitive currencies.

In sum, the US dollar’'s tendency to appreciate during periods of market stress
has historically reflected three forces: the United States’ role as the world’s dominant
supplier of safe assets, the dollar’s outsize role in international trade and investment,
and periods in which US monetary policy kept interest rates below those prevailing
in other developed economies for extended intervals.

THE END OF CRISIS INSURANCE?

The previous section showed that the US dollar has historically provided crisis
insurance for many non-US investors, especially against risk-sensitive currencies.
Given the United States’ importance as the world’s dominant supplier of safe assets,
together with the central role of the US dollar in global trade and investment, it may
seem premature to discuss the end of the dollar as a source of crisis insurance.
The question in this section is not whether that relationship has disappeared, but
how and when it is most likely to weaken. We focus on two cases. First, the dollar
is less likely to provide insurance when shocks originate in the United States itself,
rather than in the global financial system. Second, even when global stress gener-
ates demand for dollar liquidity, the insurance value of that mechanism may diminish
over time if the dollar’s central role in trade, finance, and reserve holdings gradually
erodes. To highlight these cases, Exhibit 3 presents two panels pointing to distinct
developments that may make the US dollar less likely to appreciate during future
episodes of heightened risk aversion.

Panel A shows the behavior of the S&P 500 and the US dollar (DXY Index) around
the Liberation Day tariff announcements of April 2, 2025. The proposed imposition
of sweeping tariffs on imports from foreign countries, together with the threat of
retaliatory tariffs on US goods and services, triggered a sharp increase in market
volatility and a pronounced sell-off in US equity markets, with the S&P 500 falling by
almost 10% over two days. As noted in the previous section, an increase in volatility
and equity losses of this magnitude would typically be associated with falling Treasury
yields, and an appreciation of the US dollar. Instead, Treasury yields increased, and
the DXY Index fell by around 1.5% on the following day—a substantial single-day move
for the index in the opposite direction from what the historical relationship would have
suggested. As a result, losses on US equity holdings were amplified for international
investors who had left their dollar exposure unhedged. The critical question is whether
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EXHIBIT 3

A Backdrop to the End of Crisis Insurance

Panel A: Market Response to Liberation Day

Cumulative Change (SD units)

Panel B: US Debt-to-GDP and Dollar Reserve Share

11 1401 - 75
g
g 1101 7o
o :
:
% 80 - 65 2
g @
(7} 2
o
$ 50 - 60
[72]
2

_4 L T T T T T 20- T T T T T " 55

3LMar  OLApr  02Apr  O3Apr 04 Apr 1973Q3 1986 Q3 1999 Q3 2012Q3 2025Q3

Debt to GDP  ====- USD Reserves

NOTES: This exhibit presents two panels related to the US dollar and the US economy. Panel A shows the performance of the

S&P 500 Index and the DXY Index around the Liberation Day tariff announcements of April 2, 2025. Both indexes are rebased to 100
on March 31, 2025, and each cumulative change is scaled by its own daily-return standard deviation from March 31 to April 30, 2025.
Panel B plots US federal debt-to-GDP (%, solid line, left-hand axis) and the share of global foreign exchange reserves held

in US dollars (%, dashed line, right-hand axis).

the US dollar will continue to respond to shocks in this way or whether this episode
was only a temporary aberration.

Panel B highlights two longer-run trends undermining the US convenience yield
and pointing toward de-dollarization. The first series shows the ratio of US govern-
ment debt to GDP. Since the GFC, US debt has risen sharply, from around 60% of
GDP to more than 110%, with an especially pronounced increase during COVID-19.
Put differently, relative to the size of the US economy, the quantity of US-issued safe
assets has nearly doubled over the past two decades. Of course, no government’s
debt can be assumed to remain risk-free indefinitely simply because it is issued
by the state. The relevant question is when investors might begin to reassess the
safety of US debt. The second series shows the share of global central bank foreign
exchange reserves held in US dollars. In the late 1990s, that share stood above
70%, but it has trended downward ever since. At more than 55%, the dollar remains
the dominant reserve currency, consistent with its central role in global trade and
investment. Even so, the downward trend suggests a gradually declining willingness
among foreign central banks to accumulate dollar reserves.

Taken together, if the US becomes a more dominant producer of economic shocks,
and the convenience yield on and demand for US assets deteriorate, which were both
highlighted by the Liberation Day tariff announcements, then the historical covariance
between US equity returns and the dollar may be more fragile than past data imply. In
the remainder of this section, we explore these developments and how they translate
into the US dollar’s role as a source of crisis insurance being different in the future.

The United States as a Producer of Economic Shocks

Although the US dollar appears to provide a source of crisis insurance against
riskier currencies during periods of heightened risk aversion, it is arguably not a
traditional safe-haven currency. A safe-haven currency is one that typically appreciates
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when risk aversion rises or marketwide uncertainty increases. By that definition,
the Swiss franc and Japanese yen have a stronger claim to the label because they
tend to appreciate against the US dollar when US equity prices fall (Ranaldo and
Soderlind 2010).

Habib and Stracca (2012) study the characteristics of safe-haven currencies and
find that safe-haven status is positively associated with a country’s net foreign asset
position. Japan and Switzerland, for example, both hold sizable net foreign assets
relative to the size of their economies. One possible interpretation is that periods
of crisis trigger large-scale repatriation flows, leading to local-currency appreciation.
Yet the evidence suggests otherwise. In the case of Japan, for instance, declines in
stock returns are not associated with significant portfolio inflows (Beirne and Sugandi
2023).° Instead, the evidence points to FX forward hedging as the central mechanism
(Botman et al. 2013). As uncertainty rises, investors unwind carry trades and reduce
the currency risk on their foreign asset holdings by selling foreign currency forward,
thereby strengthening the domestic currency.

In Exhibit 4, Panel A, we show that, in contrast to Japan and Switzerland, the
United States runs a large net foreign liability position—the rest of the world has
effectively funded the US saving—investment imbalance through its accumulation of
US asset holdings. Moreover, the US income balance has recently turned negative,
indicating that after many years of puzzlingly positive income on these net liabilities,
the United States is now paying more on its external obligations than it receives.
This shift increases the riskiness of US external financing and may raise the premium
required for foreign investors to hold US assets. The traditional mechanism underly-
ing safe-haven status, therefore, appears less applicable to the US dollar. Indeed,
the mechanism may even operate in the opposite direction for the United States.

EXHIBIT 4

Economic and Political Developments in the United States

Panel A: Net Foreign Asset Positions (% of GDP)

Panel B: US Economic Policy Uncertainty Index
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are provided in Appendix C.

°In contrast, de Carvalho Filho (2015) finds evidence of portfolio inflows into Switzerland.
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Shin et al. (2025), for example, argue that the depreciation of the US dollar following
the Liberation Day announcements reflected an increase in US dollar hedging by
foreign investors.

The distinction is important because it highlights that the source of economic
uncertainty matters greatly for the US dollar’s role as an insurance currency. Traditional
safe-haven currencies tend to appreciate when uncertainty rises because their coun-
tries hold large external asset positions. For the US dollar to appreciate consistently,
an alternative mechanism must operate, either through (i) portfolio flows into US
safe assets or (ii) funding shocks that increase demand for US dollars through FX
markets. Both channels depend on the nature of the underlying shock. If a shock
that triggers a stock market decline originates in the United States, the strength of
both channels is likely to be weaker: the first because US assets may appear less
safe than previously believed, and the second because the shock may not generate
a broad global shortage of US dollar funding.

The behavior of the US dollar following the April 2, 2025, Liberation Day tariff
announcements can be better understood through this distinction. If US equities
decline in value because of a shock originating in the United States, and that shock
does not generate a US dollar funding shock, then the dollar is unlikely to provide a
natural source of insurance for global investors. This framework also helps explain
why the US dollar did subsequently appreciate at the onset of the US—Israel war with
I[ran: Global uncertainty has very different implications from uncertainty originating in
the United States itself. More broadly, this interpretation helps explain why Adolfsen
et al. (2026) find that the US dollar responds strongly to US dollar funding shocks
but much less so to other forms of uncertainty, and it is consistent with Bacchetta
et al. (2023), who show that the dollar did not behave as a safe-haven currency
before the GFC. Rather, it acquired that role as dollar funding shocks became more
important, generating dollar appreciations even in the absence of stronger demand
for US assets.™®

Recent developments nevertheless suggest that US-origin shocks may become
more relevant for global investors than the historical record would imply. Elevated
policy uncertainty (see Exhibit 4, Panel B), trade-policy disruptions, and a more fragile
fiscal and institutional backdrop may all increase the probability that future episodes
of market stress are centered on the United States itself, rather than on a generalized
global scramble for dollar liquidity. In such states, the US dollar may still appreciate
if global funding conditions tighten sharply, but it is less likely to provide the same
reliable hedge against losses on US equities. For portfolio choice, the implication is
straightforward: The historical case for leaving US dollar exposure unhedged becomes
less robust when the shocks most relevant for investors are increasingly US-specific.

Geopolitical Relationships and De-Dollarization

The insurance provided by the US dollar through dollar funding shocks increases
with the dollar’s role in global trade, finance, and reserve holdings. Conversely, if the
international monetary system becomes less dollar-centric over time, then periods
of global stress may generate less concentrated demand for dollars and, therefore,
less dollar appreciation. This transition is likely to be gradual, but it is already visible
in the declining share of global reserves held in US dollars and in the growing policy
interest in alternative settlement arrangements.

*In our main analysis, we confirm this result by showing that the benefit of leaving US dollar
exposure unhedged for global investors with risk-sensitive home currencies has only emerged since
the GFC.
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One reason this process may accelerate is that dollar dominance gives the
United States unusual coercive power. The sanctions imposed on Russia following
its invasion of Ukraine highlighted that dollar assets can, in effect, be immobilized.
That feature strengthens the incentive for geopolitical rivals—and potentially for less
closely aligned countries more broadly—to diversify reserve holdings and payment
arrangements away from the dollar. The portfolio implication is not that the dollar is
about to lose reserve currency status, but that the funding-shock channel supporting
its crisis insurance role may become less dominant over time.

A related consideration is that the dollar’s international role reflects not only trade
and financial linkages, but also geopolitical alignment. Allies who rely on the US for mil-
itary support have typically held a larger share of reserves in dollars, and that pattern
may persist providing those relationships continue to exist (Eichengreen et al. 2017).
At the same time, discussion of alternative BRICS arrangements and China’s contin-
ued expansion of renminbi-based payment infrastructure point to a more multipolar
system at the margin. Even limited movement in that direction could reduce the extent
to which future episodes of global stress translate into broad-based dollar shortages.

Summary

The US dollar is not a typical safe-haven currency. The mechanisms that drive
its appreciation in bad times differ from those associated with other safe-haven
currencies. The United States benefits primarily from flight-to-safety portfolio flows
and from demand for FX financing when offshore dollar funding becomes constrained.
In an environment in which a larger share of shocks originates in the United States,
both channels are likely to weaken. The current outlook suggests that this source of
uncertainty may persist, given the US fiscal trajectory, policy choices, and potential for
institutional change. Moreover, the greater concentration of foreign investor portfolios
in US assets, together with the build-up of long US dollar positions, makes current
positioning less conducive to further dollar appreciation through portfolio unwinding.

Looking ahead, the US dollar is unlikely to lose its position as the dominant global
currency quickly. Its central role in global trade and investment will continue to gener-
ate offshore funding stress that supports dollar appreciation during such episodes.
Indeed, Eichengreen and Flandreau (2009) note that the British pound remained
dominant for many years even as the United States was emerging as a financial
power. At the same time, it is clear that other currencies—especially the Chinese
renminbi—are likely to play a growing role in global economic activity. Moreover, the
ongoing geopolitical realignment may lead even traditional US allies to support a less
dollar-centric international monetary system.

In sum, the case for viewing the US dollar as a reliable source of crisis insur-
ance is becoming more conditional. The dollar is still likely to appreciate in global
shocks that generate acute US dollar funding stress, but it appears less reliable as
a hedge against shocks that originate in the United States, and its funding-based
insurance role may gradually weaken if the international monetary system becomes
less dollar-centric. For investors, the practical question is, therefore, how optimal
currency hedging should adjust if that insurance role becomes less dependable.
We turn to that central question next.

THE US DOLLAR AND THE CASE FOR CURRENCY HEDGING

We evaluate the optimal currency hedge for risk-minimizing global investors hold-
ing a diversified portfolio of US equities. We begin by outlining the framework for
deriving the minimum-variance hedge ratio and then estimate those ratios based on
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the historical correlations between exchange rates and US equity returns. We next
examine how the optimal hedge ratio would change under alternative correlation
scenarios during risk-off periods and draw out the implications for global equity
investors across a range of developed-market economies.

The Optimal Hedge Ratio

As set out in Appendix A, we assume investors have constant relative risk aversion
(CRRA) utility. Under this setup, a risk-averse global investor holding a portfolio
composed entirely of US equities can reduce US dollar exposure by shorting the
dollar in the FX forward market. We use the one-month horizon for forwards because
it is broadly consistent with industry practice, in which short-dated FX forwards
are commonly used to implement currency hedges. Although the CRRA framework
allows currency-forward demand to reflect both a hedging motive and a speculative
motive, our focus here is on the risk-minimizing component of demand, which aligns
closely with the dollar’s crisis insurance role. For the purposes of this exercise,
we, therefore, follow the existing literature on risk minimization in currency hedging
(see, e.g., Campbell et al. 2010) and assume that currency excess returns are zero.

Equation B-8 in Appendix B gives the minimum-variance hedge ratio in terms of the
investor’'s home-currency excess return on the US equity position and the return on
a US dollar forward. The hedge ratio captures the share of currency exposure that is
hedged, so a hedge ratio of one corresponds to a fully hedged position. To connect the
expression to the intuition developed elsewhere in the article, it is useful to express it
in terms of the USD-denominated US equity return rt“S and the exchange rate return e,.
In this case, the optimal hedge ratio is approximated by (see Appendix B for details),

us
N Cov(r,”,€,)

h =~
mw Var(e,)

3)

Equation 3 makes clear that the key object is the covariance between US equity
returns and spot exchange rate returns. When the US dollar tends to appreciate as
US equities fall, this covariance becomes more negative, reducing the optimal hedge
ratio and strengthening the case for leaving US dollar exposure unhedged. Conversely,
if the dollar ceases to appreciate in those states, the covariance becomes less neg-
ative and the case for hedging becomes stronger.

Heterogeneity in investor hedging demand is immediately apparent from this
equation. As seen from Exhibit 2, traditional safe-haven currencies, such as the
Japanese yen and the Swiss franc, have tended to demonstrate little covariance with
the US dollar during periods of stress and, therefore, exhibit a near-zero covariance
that increases the demand for hedging. Indeed, when we estimate the optimal hedge
ratio for global investors holding long positions in the S&P 500 Index, we obtain values
of 1.03 and 0.90 for Japanese and Swiss investors, respectively, indicating that an
almost full hedge is warranted when investing in US assets. By contrast, a currency
that typically depreciates against the US dollar in bad states, such as the Canadian
dollar, produces the opposite effect. Consistent with this logic, we estimate an opti-
mal hedge ratio of 0.03 for Canadian investors based on the historical relationship,
indicating that investors seeking to minimize volatility are better served leaving their
US dollar exposure almost entirely unhedged. Full details of the data used to obtain
these estimates are provided in Appendix C.
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The End of Crisis Insurance: Implications for Global Investors

The preceding analysis suggests that both near-term and longer-run developments
point to the US dollar playing a less stabilizing insurance role than it has in the past.
To examine this possibility more formally, we conduct a scenario analysis based on
counterfactual stress-state correlation structures between exchange rate returns and
S&P 500 returns during episodes in which US equities experience sharp declines.

Specifically, we begin by identifying the lowest decile of monthly S&P 500 returns.
Within this “crisis” subsample, we then estimate the relationship between exchange
rate returns and S&P 500 returns. Using these estimates, we construct counterfac-
tual spot exchange rate return series for those crisis months that impose alternative
correlation structures with the S&P 500. For example, we can impose a correlation
structure in which exchange rate returns are unrelated to S&P 500 returns during
episodes of sharp US equity market declines, while preserving the variance of the
exchange rate returns. Further details are provided in Appendix B.

The clearest way to interpret the analysis is diagrammatically. Exhibit 5 presents
the optimal hedge ratio for a Canadian investor (Panel A) and a Japanese investor
(Panel B) across the full range of possible stress-state correlations. The historical
stress-state correlation for each investor’s currency is marked by the red “x.” At those
points, we recover the optimal static hedge ratios described previously: 0.03 for the
Canadian investor and 1.03 for the Japanese investor. We present the correspond-
ing results for seven additional investor perspectives in Exhibit D4 in Appendix D.
We summarize the main results in Exhibit 6, in which we report the risk-minimizing static
hedge ratio using the historical stress-state correlation (h,,) and compare it with the
alternative hedge ratio if the correlation in those states was 0 or 0.2 (h;;"). To aid inter-
pretation, Exhibit 6 also reports the historical correlation between bilateral exchange
rate returns and S&P 500 returns in crisis states (p), and the average exchange rate
return during those states (e). To assess the statistical magnitude of the implied impact,
Exhibit 6 incorporates confidence intervals on the point estimates and P-values on

EXHIBIT 5
Optimal Currency Hedging across Correlation in Stress States
Panel A: Canadian Investor Panel B: Japanese Investor
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NOTES: This exhibit presents two panels showing the optimal US dollar hedge ratios for risk-averse global investors holding a
portfolio of US equities and seeking to minimize portfolio volatility using FX forwards. Panel A shows the optimal hedge ratio for a
Canadian investor, and Panel B shows the optimal hedge ratio for a Japanese investor. In Panel A, the red “x” denotes the optimal
hedge ratio based on the historical correlation between returns on the Canadian dollar (relative to the US dollar) and the S&P 500
in crisis states, defined as the bottom decile of S&P 500 returns. In Panel B, the Canadian dollar is replaced by the Japanese yen.
All other correlations are counterfactual. Shaded regions denote 95% confidence intervals. The procedures used to construct these
counterfactual hedge ratios and bootstrap confidence intervals are described in Appendix B.
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EXHIBIT 6

Historical and Counterfactual Minimum-Variance US Dollar Hedge Ratios
Investor Historical Counterfactual h';;“;"
Base p e h,, p*=0.0 p-val®® p*=0.2 p-val$?
AUD -0.51 3.33% 0.36 0.97 [0.53-1.20] 0.00 1.15[0.77-1.30] 0.00
EUR -0.24 1.03% 0.70 1.03[0.58-1.38] 0.24 1.25 [0.80-1.46] 0.01
JPY 0.07 -0.34% 1.03 0.96 [0.62-1.40] 0.71 1.17 [0.83-1.47] 0.47
GBP -0.26 1.18% 0.60 0.92[0.42-1.34] 0.36 1.14 [0.59-1.43] 0.06
CHF -0.01 0.50% 0.90 0.91 [0.61-1.29] 0.97 1.16 [0.85-1.43] 0.06
CAD -0.67 2.02% 0.03 1.00 [0.23-1.34] 0.00 1.21 [0.44-1.44] 0.00
NzD -0.36 3.17% 0.43 0.86 [0.52-1.14] 0.00 1.09[0.73-1.26] 0.00
SEK -0.37 2.00% 0.58 0.97 [0.61-1.22] 0.04 1.15[0.79-1.32] 0.00
NOK -0.50 1.85% 0.55 1.11 [0.75-1.29] 0.01 1.24 [0.92-1.34] 0.00

NOTES: This exhibit presents implied optimal hedge ratios using historical and counterfactual correlations in crisis states.

The columns p and e are the historical correlation and average exchange rate return in crisis states, respectively. Historical
minimum-variance hedge ratios (h,,) are taken from Exhibit D4. The counterfactual hedge ratio, hy;’, is computed using the
counterfactual procedure documented in the Appendix. The counterfactual sets the correlation in the stress state equal to O or 0.2.
The counterfactual changes only crisis-state correlations, preserves crisis-state exchange rate volatility, and leaves non-crisis
observations unchanged. This exhibit reports 95% percentile bootstrap confidence intervals for the counterfactual hedge ratio and
two-sided centered-bootstrap P-values for the null that the counterfactual and historical hedge ratios are equal; the full bootstrap
procedure is described in the Appendix.

the associated change in the unconditional hedge ratio, which are obtained through a
bootstrap procedure. Full details of this procedure can be found in Appendix B.

The implications of the US dollar losing its crisis insurance properties are far more
significant for a Canadian investor than for a Japanese investor. Given the behavior
of the Japanese yen against the US dollar, a risk-averse Japanese investor holding a
diversified portfolio of US equities would already choose to hedge nearly all of their
dollar exposure. A similar conclusion applies to Swiss investors. The explanation is
straightforward: The Japanese yen and the Swiss franc exchange rates had virtually
zero crisis correlations with the S&P 500 (0.07 and —0.01, respectively), and so there
was essentially no insurance in the historical data. By setting the crisis correlation
(p*) to O, the optimal static hedge ratios remain almost unchanged.

The implications are much greater for investors whose home currencies are more
risk-sensitive. The Canadian case is especially stark. If the correlation increases to
zero—that is, if the US dollar behaves more like a risky currency, and hence no longer
appreciates against the Canadian dollar in stress states (p* = 0)—the implied static
hedge ratio rises to 1. In that case, the Canadian investor’s optimal currency position
would shift from being almost completely unhedged to fully hedged. We find qualita-
tively similar, though slightly less extreme, shifts for Australian and New Zealand inves-
tors. For those investors, the optimal hedge ratio would also shift from current values
of 0.36 and 0.43 toward fixed fully hedged positions if the stress-state correlation
were to increase to zero. Indeed, with the exception of major reserve and safe-haven
currency investors in the eurozone, the UK, Japan, and Switzerland, the change in
optimal static hedge ratios is economically and statistically significant across the
developed economies we study, pointing to the potential need for a broad realign-
ment in currency-hedging practices. If the US dollar becomes even riskier, such that
it depreciates against other currencies during crisis episodes, then the hedge ratio is
further amplified. In Exhibit 6, we consider this counterfactual by setting p* = 0.2,
in which case the optimal unconditional hedge ratio would move beyond full hedging
for all investors and the implied change in the hedge ratio is statistically significant
for all but Japanese investors.
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In additional analyses, we report several robustness checks in Appendix D. First,
we show that the results are not driven by our definition of the crisis state, remaining
qualitatively unchanged when we, instead, define crises as months in the lowest
quintile of S&P 500 returns or as months in which the average VIX level is among
its highest decile of values (Exhibit D1). Second, we show that the low unconditional
hedge ratios implied for many investors are a feature of the post-GFC period, further
supporting the argument that the US dollar’s role as crisis insurance is a relatively
recent phenomenon, as US dollar funding shocks became more prominent in the
global financial system (Exhibit D2).

Implications for Investment Governance

The analysis in this section has practical implications for investment commit-
tees. A high allocation to US equities within an international portfolio can generate
substantial US dollar balance-sheet risk. This risk may be underestimated when the
investment process implicitly assumes that the US dollar will continue to provide a nat-
ural hedge against equity market drawdowns. Three governance implications follow:

1. Optimal hedge ratios should be evaluated under both historical correlation
structures and alternative scenarios for US dollar behavior during periods of
market stress.

2. Higher hedge ratios should be assessed in the context of the broader portfolio
decision, including the associated costs of hedging. This is important because
optimal portfolios that incorporate transaction costs can differ materially from
those that exclude them. Because higher hedge ratios may increase margin
requirements, precautionary cash balances, and potential forward losses,
their evaluation may also imply a lower optimal allocation to US assets.

3. The evolving behavior of the US dollar should be monitored closely, and reli-
ance on historical correlation structures should be assessed in light of the
institutional backdrop in which those correlations were formed. This article
highlights several economic, financial, and political developments that may
influence the behavior of the US dollar in the future.

CONCLUSIONS

This article examines the emerging risk, underscored by the atypical behavior of
the US dollar around the April 2025 tariff announcements, that the US dollar may be
losing its role as a source of crisis insurance. Our key insight stems from assessing
the currency hedging implications for global equity investors if the US dollar is no
longer a reliable hedge against equity market drawdowns. Unlike traditional safe-
haven currencies such as the Japanese yen and the Swiss franc, the dollar’s appre-
ciation in “bad times” reflects a distinct set of economic mechanisms. Those mech-
anisms are likely to weaken if the perceived safety of US assets deteriorates or if
the dollar’s role in global trade and investment gradually diminishes. The former
may already be underway; the latter reflects a slower-moving trend that is likely to
unfold over many years. The US dollar will likely continue to appreciate during global
shocks that generate acute US dollar funding stress or demand for US assets. But
the broader evidence points toward a gradual erosion of the dollar’s role as a source
of crisis insurance over time.

For global investors, our analysis indicates that the implications can be con-
siderable. Consistent with the practical rule of thumb, the optimal unconditional
hedge ratio for many risk-minimizing investors is to leave US dollar exposure largely
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unhedged when assessed using historical correlations. But if the dollar’s crisis
insurance role erodes, our stress tests indicate that the optimal unconditional policy
shifts substantially toward fully hedging that exposure. Because currency returns can
materially affect the performance of an international portfolio, decisions about how
currency exposure is managed are critical to investment governance. Given the size of
US asset markets and the growing concentration of US equities in global portfolios,
investment managers should not leave unchallenged the assumption that the US
dollar will always offer a welcome source of insurance in future equity market sell-offs.

APPENDIX A
CRRA-BASED OPTIMAL CURRENCY HEDGING

Let the investor’s home-currency portfolio excess return be
T T
r,=W.r +Wcr, (A1)

where r, denotes the vector of excess returns on underlying risky assets (in home cur-
rency), r, denotes the vector of returns on long currency forwards, w, is the vector of
risky-asset weights, and w, is the vector of forward positions.

We partition the mean vector and variance—covariance matrix as

X X
u — I'Lx , E — XX xf
“‘f fo Efl‘
with u, = E[r] and p, = E[r/].
Assume CRRA utility,

1-y _
U(W)=L1, v>1
1-vy

where v is the coefficient of constant relative risk aversion. Under lognormal terminal

wealth (or the standard lognormal certainty-equivalent approximation), maximizing
expected utility is equivalent to

1-
max u, + T%ﬁ (A-2)

where

w
K, = WT”’V Gi = WTZW, W= [ * }
W

Assuming .. is positive definite (hence invertible), the optimal forward position is

* 1
Wf

= ﬁz;fluf - E;lefoX (A'3)

In A-3, the first term represents speculative demand and the second represents
hedging demand.
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Special case of the portfolio consisting of only US assets. Let w , denote the weight on
the US risky asset and w, the position in the USD forward. Define the one-period return
on a long USD forward at time t as

=tk (A-4)

where S, and F, are the spot and one-month forward exchange rates (quoted as home
currency per USD). If r ¢ is the investor's home-currency excess return on US assets, then

=Wyl + Wl (A-B)
Define
u,=E[r], o’ = Var(r,), Csr = COV(r,17)
Then the optimal forward position is
wi=—2 M Oury (A-6)

y-1lo; Gf

Because w, is the position in a long USD forward, hedging USD exposure implies
w, < 0. Define the hedge ratio by

h= —W— (A_7)
Combining A-6 and A-7 gives
B = Gusé,f _ 1 “‘_;i (A-8)
Gf Y - 1 Gf Wus

—— - 7
hedging demand speculative demand

If w,, =1, this simplifies to

pr=Ow L M (A-9)
G Y- 1 G

In the empirical analysis, we focus on the hedging component in A-8; equivalently,
the unconditional risk-minimizing hedge ratio can be estimated by regressing r,, on r..

APPENDIX B
COUNTERFACTUAL SPOT FX RETURNS AND HEDGE RATIOS

To implement the empirical counterfactual, we work at the monthly horizon, consis-
tent with the use of one-month currency forwards. Let rt“s denote the monthly return on
the S&P 500 in USD.

The empirical objective is to ask how the hedge ratio changes when the safe-haven
relation between US equity returns and the US dollar disappears in crisis periods.
We define crisis periods as the bottom decile of monthly S&P 500 returns. Specifically,
let D, =1 if r”® lies in the lowest 10% of the monthly sample, and D, = O otherwise.
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Within the crisis subsample, we estimate the linear relation between spot returns e,
and USD equity returns,

e, =o+Pr”+eg, for D, =1 (B1)
This decomposition is used to construct counterfactual spot returns that alter the

crisis-state correlation between e, and r”® while leaving non-crisis observations unchanged.
For a target crisis-state correlation p*, define

o, =sd(r®|D,=1), o,=sd(e|D,=1), o, =sd(g,|D, =1) (B-2)
We then set
o, o.N1-(p*)
Bp* ) =p*==,  o(p")= P (B-3)
(&) (&)

and construct the counterfactual spot return series as

a+B(P*)r” +o(p*e, D =1

e (p*) = o
t=

(B-4)
e

t?

Here, ¢(p*) is a scaling factor applied to the regression residual so that the volatility
of spot returns in the crisis state is preserved while the crisis-state correlation with rtUS
is changed.

A special case of interest is p* = O, which removes the safe-haven relation in crisis
periods. In that case,

{'(0)= S, (B-5)

Thus, in crisis periods, the component of spot returns explained by contemporaneous
US equity returns is removed, but the variance of spot returns is preserved.

Given the counterfactual spot return and the investor’s domestic risk-free rate i,, the
counterfactual home-currency excess return on the US equity position is

(%) = @+ P L +e (p*) -1 -], (B-6)
To compute the corresponding counterfactual forward return, we hold fixed the

observed lagged forward premium F, /S, ,. The counterfactual long-forward return is,
therefore,

rpe*) =1 +ef(p*) -+ (B-7)
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For each currency, the historical minimum-variance hedge ratio is estimated from
the full monthly sample as

_ Cov(rg )

" Var(r,,) 8)

and the counterfactual hedge ratio associated with target crisis-state correlation p* is
estimated from the full counterfactual monthly sample as

et (o) = SV (07 1 (p)
Var(rf (p%))

(B-9)

where p* varies from —1 to 1 in increments of 0.1. As such, the difference between
the historical and the counterfactual hedge ratio is driven entirely by the change in the
crisis-state correlation.

We assess sampling uncertainty using a moving-block bootstrap. In each of 1,000
replications, we resample contiguous six-month blocks of monthly observations with
replacement, keeping equity returns, exchange rate returns, forward-market variables,
and interest rate variables together within each month. The resampled blocks are stacked
and truncated to match the original sample length. Within each bootstrap sample, we
repeat the full estimation procedure: We reidentify the crisis state using the same rule
as in the original specification, reconstruct the counterfactual exchange rate return
series from the resampled actual data, and reestimate the historical hedge ratio, the
counterfactual hedge ratio, and their difference. This ensures that the counterfactual
return series preserves the crisis-state exchange rate variance while imposing the target
crisis-state correlation with equity returns. Bootstrap standard errors are computed as
the standard deviations of the bootstrap estimates, and confidence intervals are based
on the 2.5th and 97.5th percentiles of the bootstrap distribution. Two-sided P-values
are computed from the centered bootstrap distribution and test whether the relevant
statistic—the historical hedge ratio, counterfactual hedge ratio, or their difference—
is equal to zero.

To connect Equation B-8 to the discussion in the main text, note that, over a one-month
horizon, the return on a long US dollar forward can be approximated by the spot exchange-
rate return plus a known forward premium, which contributes little to the covariance and
variance terms at the horizon considered here. Accordingly,

Cov(resi 1) = CoV(ryg,r€,), Var(r,,) = Var(e,) (B-10)

Using the short-horizon approximation for the home-currency return on the unhedged
US equity position,

lee=1"°+e, (B-11)
it follows that
Cov(r,,.e,) = Cov(r” +e,e,) = Cov(r,®,e) + Var(e,) (B-12)
Substituting these approximations into Equation B-8 gives

us us
h,, = Cov(r,>,e,) + Var(e,) 14 Cov(r,>,e,) (B-13)
Var(e,) Var(e,)

This is the approximation used in Equation 3 in the main text.
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APPENDIX C
DATA

We obtain the following data from Datastream: daily spot exchange rates for the G-9
currencies (AUD, CAD, NZD, EUR, NOK, SEK, CHF, GBP, and JPY) from October 1989 to
February 2026 and one-month forward exchange rates from May 1990 to February 2026
from LSEG; the S&P 500 price index and the US dollar index (DXY) from March 1973 to
February 2026; one-month deposit rates from FT/LSEG for all G-9 currencies except NOK
and SEK—for these two currencies, we use the Norway interbank one-month offer rate
and the Sweden one-month government bond yield, respectively. Prior to the introduc-
tion of the euro, the one-month euro interest rate series is proxied by the German mark
rate. In addition, we collect US total public debt as a share of GDP (January 1966 to July
2025) from FRED, the share of US dollar-denominated claims in allocated global foreign
exchange reserves (1999 Q1 to 2025 Q3) from IMF COFER, net international investment
position and GDP data (2005 Q4 to 2025 Q4) for the US, Switzerland, and Japan from the
IMF, and monthly US Economic Policy Uncertainty Index (January 1985 to March 2026)
from Scott R. Baker, Nick Bloom, and Steven J. Davis.

APPENDIX D
ADDITIONAL EXHIBITS

Historical and Counterfactual Hedge Ratios under Alternative Definitions of Crisis Months

new

Investor Historical Counterfactual h,

Base p e h,, Quintiles p-valQuint VIX p-val*
AUD -0.51 3.33% 0.36 0.88 [0.61-1.14] 0.00 0.70 [0.57-0.80] 0.00
EUR -0.24 1.03% 0.70 1.00 [0.68-1.25] 0.12 0.89 [0.75-1.02] 0.01
JPY 0.07 -0.34% 1.03 0.99 [0.75-1.30] 0.80 1.04 [0.89-1.18] 0.84
GBP -0.26 1.18% 0.60 0.92 [0.58-1.19] 0.12 0.76 [0.57-0.90] 0.05
CHF -0.01 0.50% 0.90 1.05 [0.80-1.23] 0.22 1.00 [0.87-1.12] 0.12
CAD -0.67 2.02% 0.03 0.63 [0.25-1.07] 0.02 0.43 [0.21-0.59] 0.00
NzZD -0.36 3.17% 0.43 0.82[0.61-1.06] 0.01 0.72 [0.59-0.82] 0.00
SEK -0.37 2.00% 0.58 0.91 [0.66-1.12] 0.02 0.80 [0.67-0.91] 0.00
NOK -0.50 1.85% 0.55 0.94 [0.66-1.17] 0.02 0.77 [0.63-0.90] 0.00

NOTES: This exhibit presents implied optimal hedge ratios using historical and counterfactual correlations in crisis states. The columns
p and e are historical correlation and average exchange rate return in crisis states, respectively. Historical minimum-variance

hedge ratios (h,,,) are taken from Exhibit D4. The counterfactual hedge ratio, hy;’, is computed using the counterfactual procedure
documented in Appendix B by setting the crisis correlation (p*) to zero. For the Quintiles specification, crisis months are defined as
months in the bottom quintile of S&P 500 returns. For the VIX specification, crisis months are defined as months in the top decile

of the within-month average value of daily VIX close. The counterfactual changes only crisis-state correlations, preserves crisis-state
exchange rate volatility, and leaves non-crisis observations unchanged. The exhibit reports 95% percentile bootstrap confidence
intervals for the counterfactual hedge ratio and two-sided centered-bootstrap P-values for the null that the counterfactual and
historical hedge ratios are equal; the full bootstrap procedure is described in Appendix B.
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EXHIBIT D2

Historical and Counterfactual Hedge Ratios across Subsamples
Investor Pre-GFC Post-GFC
Base h,., ho p-valpr h,, hyer p-valpest
AUD 0.62 0.88 [0.53-1.26] 0.20 0.22 0.97 [0.25-1.18] 0.01
EUR 1.10 1.07 [0.71-1.42] 0.81 0.29 1.07 [0.15-1.33] 0.11
JPY 0.98 0.95 [0.62-1.38] 0.82 1.09 1.10[0.38-1.51] 0.98
GBP 1.06 0.84 [0.54-1.28] 0.17 0.12 0.94 [0.06-1.30] 0.07
CHF 1.22 1.11 [0.76-1.43] 0.44 0.54 0.62 [0.19-1.21] 0.73
CAD 0.30 0.54 [0.25-1.19] 0.41 -0.12 1.02[0.07-1.39] 0.01
NZD 0.77 0.86 [0.54-1.24] 0.58 0.26 0.78 [0.25-1.02] 0.02
SEK 0.91 0.93 [0.65-1.14] 0.82 0.26 1.03[0.28-1.23] 0.04
NOK 1.02 1.12 [0.71-1.45] 0.58 0.22 1.04 [0.37-1.21] 0.02

NOTES: This exhibit presents historical and counterfactual minimum-variance hedge ratios estimated separately over the pre-GFC
(before 2008) and post-GFC (2008 onward) subsamples. The counterfactual hedge ratio, h;;’, is computed using the counterfactual
procedure documented in Appendix B. The counterfactual sets the correlation in the stress state equal to zero within each subsample.
The exhibit reports 95% percentile bootstrap confidence intervals for the counterfactual hedge ratio and two-sided centered-bootstrap
P-values for the null that the counterfactual and historical hedge ratios are equal.

EXHIBIT D3
The Behavior of G10 Currencies across the Distribution of S&P 500 Returns
AUD EUR JPY
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NOTES: This exhibit shows the average monthly return on the US dollar in months when S&P 500 returns fall in the lowest decile of the
monthly return distribution (D1) and in months falling in the remaining deciles (D2-D10). A positive value indicates an appreciation of
the US dollar against that currency. Returns are calculated using monthly data from October 1989 to February 2026.
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EXHIBIT D4
Optimal US Dollar Hedge Ratios for G10 Equity Investors
AUD EUR JPY
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NOTES: This exhibit shows the optimal US dollar hedge ratios for risk-averse global investors holding a portfolio of US equities and

seeking to minimize portfolio volatility using FX forwards. The red “x” denotes the optimal hedge ratio based on the historical correla-
tion between returns on the currency (relative to the US dollar) and the S&P 500 in crisis states, defined as the bottom decile of S&P
500 returns. All other correlations are counterfactual. Shaded regions denote 95% confidence intervals. The procedures used to con-

struct these counterfactual hedge ratios and bootstrap confidence intervals are described in Appendix B.
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