
Currency management with style

In brief
Currency hedging is often approached with 
an all-or-nothing mentality: either full 
hedging of all foreign exchange (FX) 
positions or no hedging at all. As a more 
nuanced alternative, we suggest 
systematically harvesting the benefits 
of the FX style factors carry, value and 
momentum. In particular, we demonstrate 
how these factors can expand the 
opportunity set of traditional asset allocation 
when pursuing either FX factor-based tail-
hedging or return-seeking strategies. 
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There are good reasons to believe that the optimal 
currency hedge lies between the two extremes of 
a full hedge and no hedge at all. We believe that 
it pays off to have a closer look at currency style 
factors for determining a beneficial currency 
allocation. 

Investing in international bond and equity markets is 
often imperative for diversifying one’s investments.
Yet, the associated currency risk of a direct investment 
can be considerable, so that a lack of currency hedging 
could significantly impact portfolio performance.1 
On the other hand, a full currency hedge might 
undermine the potential diversification benefit 
inherent in foreign exchange (FX) holdings. Indeed, 
academic research suggests that determining the 
optimal FX exposure requires a more nuanced 
approach, cf. Black (1989/90).

Academic research suggests 
that determining the optimal 
FX exposure requires a more 
nuanced approach.

In a previous article2, we explored optimal currency 
hedging by adopting a risk-based perspective. In 
particular, we considered minimum-variance hedges 
for their risk reduction benefits in multi-asset or 
equity portfolios. The present article will advance 
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three currencies with the lowest forward discount 
form the short leg, again equally weighted. 
Rebalancing of the carry portfolio would occur 
at monthly intervals.

Momentum
Momentum is a pervasive feature of capital markets 
that extends to the FX domain. To exploit price 
momentum effects, we consider buying 3-month 
winners and selling 3-month losers. Analogous to the 
carry portfolio, the momentum portfolio is rebalanced 
monthly. The top three winner and the bottom three 
loser currencies constitute the long and short leg, 
both equally weighted.

There seems to be no systematic risk that would 
explain FX momentum returns. Notably, FX momentum 
returns are relatively sensitive to transaction costs, 
cf. Menkhoff et al. (2012b). They are less related to 
business cycle risk than to currency characteristics, 
but FX momentum returns are higher in currencies 
with higher idiosyncratic volatility and a high country 
risk rating. FX momentum strategies are particularly 
suited to exploit flight to quality events that vex FX 
carry trades. Therefore, FX carry and FX momentum 
strategies are mutual diversifiers.

Value
To identify undervalued or overvalued currencies, 
one may refer to purchasing power parity (PPP) as 
a measure of fundamental value. PPP ultimately 
stipulates that goods should cost the same across 
countries. Currencies whose real exchange rate 
(RER) deviates significantly from 1 may then be 
viewed as undervalued or overvalued. To exploit 
long-term reversal effects in FX markets, we 
construct the value portfolio by buying currencies 
with the lowest 60-month change in the RER and 
selling currencies with the highest 60-month change 
in the RER. 

At its heart, the FX value strategy seeks to exploit 
the reversal of currencies that have overshot their 
PPP values. This approach tends to work best for 
extreme outliers. When it comes to determining 
which measure of PPP to use, Asness et al. (2013) 
use the 60-month deviation from uncovered interest 
rate parity. Based on their approach, we compute 
the cumulative real depreciation of currency i as:
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Portfolio construction is identical to carry and 
momentum portfolios in that we rebalance monthly, 
applying equal weights in the long and short legs.

FX style factors vis-à-vis multi-asset classes
We will now demonstrate the mean-variance 
properties of FX style factors relative to traditional 
asset classes. Figure 1 depicts a mean-variance 
diagram of the three FX style factors carry, value 
and momentum, as well as five traditional asset 
classes as given by US equity, US Treasuries, US 
corporate bonds (investment grade and high yield) 
and commodities.3

First, we inspect the investment opportunity set of 
traditional multi-asset investors based solely on the 
latter five asset classes. In particular, we take the 

this line of thinking through a view-based perspective 
using informative currency views for portfolio 
optimization. Forecasting currency returns is often 
considered difficult, if not impossible. Yet, the 
academic literature has demonstrated several 
currency characteristics that allow investors to 
exploit the cross-section of FX rates by tilting their 
currency allocation accordingly.

The most prominent characteristic is the yield 
associated with a given currency investment. 
Ultimately, the yield gives rise to the well-known 
carry trade, which exploits the difference between 
higher-yielding vs. lower-yielding currencies. 
Alongside yield, there are further relevant currency 
characteristics, such as short-term momentum or 
value, cf. Asness, Moskowitz and Pedersen (2013), 
Barroso and Santa-Clara (2015) or Menkhoff, Sarno, 
Schmeling and Schrimpf (2012a, 2012b, 2017). 
Below, we will explore the benefits of integrating the 
three FX style factors carry, value, and momentum 
into a traditional multi-asset allocation. 

A taxonomy of FX style factors
Carry
The carry trade involves buying currencies with the 
highest short-term interest rates and selling currencies 
with the lowest short-term interest rates. Uncovered 
interest rate parity would suggest that any interest 
rate advantage is offset by FX movements. However, 
currency depreciation has historically fallen short of 
the interest rate differential, and in many cases the 
return of the carry trade was actually boosted by 
currency appreciation. 

In rationalizing carry trade returns, Burnside, 
Eichenbaum, Kleshchelski and Rebelo (2011) link 
the carry premium to a ‘peso problem’ (i.e. the 
negative event justifying the return may simply not 
yet have occurred). In fact, the unwinding of carry 
trades over the course of the global financial crisis 
has led to a pronounced period of negative returns 
for the carry strategy. In particular, FX carry does 
not perform when there are liquidity squeezes or 
increases in FX volatility.

To construct an FX carry portfolio, one needs to 
engage in the forward exchange market. To buy or 
sell a given currency i, one enters a forward contract 
at time t that prescribes the forward price F i

t, t+1 for 
one euro (EUR) expressed in foreign currency units 
(FCU). With Si

t+1 as the spot price of one EUR in FCU, 
the return (in EUR) of a long position in a foreign 
currency i at time t will be: 
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The currency ranking underlying the FX carry trade 
is based on the interest rate spread or the forward 
discount fdi on the currency i: 
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We consider a universe of G10 currencies and the 
top three currencies with the highest forward 
discount form the long leg of the carry trade based 
on an equal-weighting scheme. Conversely, the 
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perspective of a EUR investor who is fully hedging 
USD/EUR exposure. The left chart in figure 2 shows 
the ensuing mean-variance allocations along the 
efficient frontier for the five multi-assets only. Going 
from left to right, we learn that a more defensive 
investor would have allocated towards government 
bonds, whereas the latter allocation for less risk-
averse investors gives way to investment grade and 
high yield credit positions.

Figure 1
Mean-variance spanning of FX style factors and asset classes 
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Simulated past performance is not a guide to future returns. The figure depicts two efficient frontiers based on different sets of 
underlying asset classes or FX style factors. Based on the traditional asset classes equity (MSCI USA), government bonds (US Treasuries), 
US corporate bonds (High Yield and Investment Grade) and commodities, all of which denoted with grey dots, we compute the multi-asset 
efficient frontier (grey line), see footnote 3 for a description of the relevant indices for the traditional asset classes. Next, we add FX style 
factors to compute the efficient frontier (blue line) based on FX style factors (blue dots) and asset classes. The underlying mean-variance 
optimizations are subject to full investment and short-sale constraints. Mean-variance inputs are derived from monthly excess return data 
over the sample period from 29 January 1999 to 31 December 2016. Both risk and return figures are annualized. Asset class returns 
are fully hedged from the perspective of a EUR investor.
Sources: Bloomberg, Invesco. 

Figure 2
Efficient frontier allocations: FX style factors and asset classes
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The figure depicts the two spectrums of efficient frontier allocations based on two different sets of underlying asset classes or FX style 
factors. The left chart is based on the efficient frontier for traditional asset classes: equity (MSCI USA), government bonds (US Treasuries), 
US corporate bonds (High Yield and Investment Grade) and commodities, see footnote 3 for a description of the relevant indices for the 
traditional asset classes. The right chart is based on the efficient frontier that additionally considers the three FX style factors carry, value, and 
momentum. Data inputs are derived from monthly excess return data over the sample period from 29 January 1999 to 31 December 2016. 
Sources: Bloomberg, Invesco. 

Adding the three FX style 
factors to the mix would 
significantly expand investors’ 
opportunity set.
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Second, adding the three FX style factors to the mix 
would significantly expand investors’ opportunity set. 
The ensuing efficient frontier including FX styles 
shifts considerably to the northwest compared to the 
multi-asset-only allocation.4 Obviously, the inclusion 
of the FX carry and value factors is expanding the 
portfolio return perspective. Still, judging from the 
corresponding mean-variance allocations, we learn 
that all three FX style factors crucially enhance the 
tail-hedging capabilities of any multi-asset investor, 
as demonstrated by their large portfolio weights in 
the minimum-variance portfolio. 

While FX momentum does play a role, especially for 
very defensive allocations, we see that FX value is 
beneficial across the whole spectrum of risk profiles. 
Likewise, allocation to the FX carry trade replaces 
some of the high yield allocation, reflecting its close 
association with genuine equity and credit risk. 

FX style factor investing for a multi-asset 
portfolio
Note that the above mean-variance spanning analysis 
for the FX style factors should be taken with a grain 
of salt. The corresponding allocations all represent 
stylized optimal mean-variance allocations that result 
from knowing the full return history. To investigate 
the potential out-of-sample benefits of FX style 
factor investing, we need to build allocations based 
on the information available at the time of each 
rebalancing. As we want to focus on FX factors, 
we fix the five multi-asset weights according to a 
standard risk parity scheme. Taking the perspective 
of a euro investor, we first fully hedge the USD 
exposure and then consider further allocating towards 
FX style factors. In particular, two approaches are 
investigated: 

1. Tail-hedging as given by a minimum-variance
hedge consisting of FX style factors

2. Return-seeking based on mean-variance investing
using historical average FX style returns as return
estimates

In both cases, we restrict the FX style factor weights 
to 100% (on top of the traditional asset allocation 
that is fixed to the 100% risk parity strategy). These 
constraints allow the overall strategy to stay within 
risk limits. While this objective could also be couched 
in a more elaborate risk-budgeting framework, this 
approach is straightforward in carving out the stylized 
facts of adding a factor-based currency overlay to a 
multi-asset portfolio. The out-of-sample period is 
31 January 2002 to 31 December 2016, reflecting 
the use of 36 months to calibrate the inputs of the 
first mean-variance optimization. Subsequently, we 
estimate parameters based on an expanding window 
over time.

The left chart in figure 3 depicts the allocation 
weights over time for the tail-hedging strategy based 
on a minimum-variance optimization with FX style 
factors. Naturally, the fixed underlying asset 
allocation exhibits quite a conservative risk profile 
resonating with the risk parity paradigm. Unhedged, 
a euro investor would see annualized volatility of 
8.8% (see table 1). Equipped with the three FX style 
factors, the same investor could bring this figure 
down to 6.0%. Interestingly, the tail-hedging FX style 
allocation would have mostly combined FX value and 
FX momentum, rather than the equity-like FX carry 
trade. Given that the latter’s resemblance to equity 
became most apparent over the course of the global 
financial crisis, the tail-hedging strategy hardly 
participated in the drawdown of the carry trade 
because of its exposure to the antagonistic players 
FX momentum and FX value.

It is also worthwhile to compare the tail hedge based 
on FX style factors to one based on the underlying 
EUR/USD allocation. We know from a previous Risk 
& Reward article (#1/2017) that a minimum-
variance investor would often hedge most, but not 
all, of the FX exposure. In figure 4 (left chart), we 
plot the ex-ante volatility from this hedge based on 
EUR/USD vis-à-vis alternative optimizations. It turns 
out that the tail hedge based on FX style factors is 
halfway between the hedge based on EUR/USD and 

Figure 3
Tail-hedging and return-seeking with FX style factors: allocations
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The left chart depicts the asset and FX style factor allocation for the tail-hedging strategy based on FX style factors over time; the right 
chart depicts the asset and FX style factor allocation for the return-seeking strategy based on FX style factors. See footnote 3 for a 
description of the relevant indices for the traditional asset classes underlying the risk parity asset allocation.  
Sources: Bloomberg, Invesco. Data as at 31 December 2016.
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the unhedged portfolio most of the time. However, 
while the hedge based on EUR/USD is more efficient 
in reducing risk, the hedge based on FX styles expands 
the return dimension considerably (see right chart 
in figure 4 and performance statistics in table 1). 

To investigate whether a risk-loving investor would 
have been able to capture more of the performance 
upside through FX style factors, we have designed 
a return-seeking FX style allocation. In particular, 
we ran a mean-variance optimization based on a 
more offensive risk aversion5, where the expected 
return inputs for the FX style factors simply derive 
from their historical average. The latter is estimated 
using an expanding window to allow for a true out-
of-sample experience.

Given the potential instabilities of traditional mean-
variance allocations, we further smoothed the 
optimization inputs using a classic view-refinement 
à la Black-Litterman (1991/92).6 As expected, the 
ensuing FX style allocation is more offensive in that 
it allocates more strongly towards the FX carry 
trade. This change relative to the tail-hedging 
strategy comes largely at the cost of FX momentum, 
as illustrated by the right allocation chart in figure 3. 
As a result, the return-seeking strategy outperforms 

Table 1
Tail-hedging and return-seeking with FX style factors: performance

Performance  
statistics

No hedge Full hedge MV hedge  
EUR/USD

FX styles 
Tail-hedging

FX styles 
Return-seeking

Return p.a. 3.9% 5.1% 4.9% 6.8% 7.4%
Volatility p.a. 8.8% 4.5% 3.9% 6.0% 6.9%
Sharpe ratio 0.24 0.75 0.80 0.85 0.82
Maximum drawdown -19.8% -12.3% -9.6% -12.6% -12.3%

Simulated past performance is not a guide to future returns. The table provides simulated performance figures for five currency 
strategies from the perspective of a euro investor. See footnote 3 for a description of the relevant indices for the traditional asset classes 
underlying the risk parity asset allocation. 
Sources: Bloomberg, Invesco. Data period: 31 December 2001 to 31 December 2016.

Figure 4
Tail-hedging and return-seeking with FX style factors: performance
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Simulated past performance is not a guide to future returns. The left chart shows the ex-ante volatility for various strategies; the right 
chart depicts the ensuing cumulative return. The “no hedge” portfolio is completely exposed to USD, whereas the “full hedge” portfolio 
hedges any USD exposure into EUR. “MV Hedge” is the partial hedge through minimum-variance based on the EUR/USD and “FX Styles Tail” 
is the minimum-variance hedge based on FX style factors (tail-hedging). FX Styles Return represents the return-seeking FX Style strategy. 
See footnote 3 for a description of the relevant indices for the traditional asset classes underlying the risk parity asset allocation.
Sources: MSCI, Bloomberg, Invesco. Data as at 31 December 2016.

the tail-hedging strategy in times of a favourable carry 
trade. Yet, the associated drawdown in 2008/09 
almost completely erodes this advantage. Still, up 
to the end of the sample period in December 2016, 
the return-seeking strategy again outperformed, 
albeit with a less pronounced allocation to FX carry.

While these two illustrative use cases document the 
diversification benefits of adding FX style factors to a 
traditional asset allocation, one has to acknowledge 
that our analysis relies on the ability to implement 
an outright long-short currency overlay. It is an open 
question whether these benefits continue to be 
relevant for a global investor who is incapable of 
following these allocations but merely intends to 
hedge existing direct investments – a question we 
shall investigate in a future article.

Conclusion
Investors often shy away from a sophisticated 
approach to their currency allocation, mostly 
because of a general fear of currency risks. Yet, 
it can be highly beneficial to systematically unlock 
pervasive risk and return patterns of FX style factors 
as formed by the currency characteristics carry, 
value and momentum.
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Notes
1  Currency management in multi-asset portfolios, Risk & Reward #4/2015.
2  Risk-based currency management, Risk & Reward #1/2017.
3  To represent the traditional asset classes, we build on broad market indices. In particular, we 

use MSCI USA for US equities, Barclays US Aggregate Government Treasury for US Treasury 
bonds, Barclays US Aggregate Credit for US investment grade corporate bonds, Barclays US 
Aggregate Credit Corporate High Yield for US high yield and the Bloomberg Commodity 
Index for commodities.

4  In fact, in unreported mean-variance spanning tests based on Kan and Zhou (2012), we 
document this shift in the efficient frontier to be statistically significant. This finding applies 
to the joint use of the three FX style factors, but also to any single FX style factor when 
added to the five multi-assets in isolation.

5  The risk aversion coefficient is set to 2.
6  In particular, the parameter tau is set to 0.25 and the Omega matrix is assumed to equal 

the diagonal of the underlying assets’ and factors’ variance-covariance matrix. 
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Important information

This document has been prepared only for those persons to whom Invesco has provided it for informational purposes only. This 
document is not an offering of a financial product and is not intended for and should not be distributed to retail clients who are resident 
in jurisdiction where its distribution is not authorized or is unlawful. Circulation, disclosure, or dissemination of all or any part of this 
document to any person without the consent of Invesco is prohibited. 

This document may contain statements that are not purely historical in nature but are "forward-looking statements," which are based 
on certain assumptions of future events. Forward-looking statements are based on information available on the date hereof, and 
Invesco does not assume any duty to update any forward-looking statement. Actual events may differ from those assumed. There can 
be no assurance that forward-looking statements, including any projected returns, will materialize or that actual market conditions and/
or performance results will not be materially different or worse than those presented. 

The information in this document has been prepared without taking into account any investor’s investment objectives, financial situation 
or particular needs. Before acting on the information the investor should consider its appropriateness having regard to their investment 
objectives, financial situation and needs.

You should note that this information:

• may contain references to amounts which are not in local currencies;
• may contain financial information which is not prepared in accordance with the laws or practices of your country of residence;
• may not address risks associated with investment in foreign currency denominated investments; and
• does not address local tax issues.

All material presented is compiled from sources believed to be reliable and current, but accuracy cannot be guaranteed. Investment 
involves risk. Please review all financial material carefully before investing. The opinions expressed are based on current market 
conditions and are subject to change without notice. These opinions may differ from those of other Invesco investment professionals. 

The distribution and offering of this document in certain jurisdictions may be restricted by law. Persons into whose possession this 
marketing material may come are required to inform themselves about and to comply with any relevant restrictions. This does not 
constitute an offer or solicitation by anyone in any jurisdiction in which such an offer is not authorised or to any person to whom it is 
unlawful to make such an offer or solicitation. 




