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A Bayesian dynamic factor model with stochastic volatility reveals that a dominant US

dollar factor accounts for a large share of FX return variation. This induces significant

common-factor concentration in trend-following strategies implemented on USD-quoted

returns. Allocating part of the risk to non-USD currency crosses mitigates this concentration,

yielding a more diversified exposure to a broad range of currency factors.

In foreign exchange markets, breadth is often con-
strained by the “numeraire effect”, whereby quoting
returns against the US Dollar conflates idiosyncratic
drivers of currency returns with a pervasive dollar
factor. This structural dominance reduces the port-
folio diversification of trend-following strategies and

risks compromising the strategy’s performance.

Using a Bayesian dynamic factor model with
stochastic volatility, we formalise these intuitions
and we quantify the cross-sectional importance of
the USD factor across twenty USD-pairs. We then
demonstrate that a trend-following strategy that
allocates risk to both USD and non-USD currency
crosses shows a markedly lower USD factor expo-
sure, materially increasing the effective number of

independent assets in the portfolio.

The remainder of the note is organised as fol-
lows. Section 2 introduces the factor model and
its economic interpretation and quantifies the cross-
sectional importance of the USD factor. Section 3
covers how the portfolio concentration issue can be
addressed by extending the investable universe to

non-USD crosses. Section 4 discusses how this im-

proves the risk profile of the trend-following strategy

FX sleeve. Section 5 concludes.

The analysis considers a universe of 20 currencies
that span both G10 and non-G10 markets (Table

). This selection mirrors the investable opportunity
set employed in Fulcrum’s trend-following strate-
gies, ensuring that the results are representative of

practical market exposure and portfolio breadth.

Table 1: Currency universe

G10
Australian dollar British pound
Canadian dollar Euro

New Zealand dollar
Swedish krona

Japanese yen
Norwegian krone
Swiss franc
Non-G10
Brazilian real
Hungarian forint
Indonesian rupiah
New Taiwan dollar
Polish zloty

South Korean won

Chilean peso
Indian rupee
Mexican peso
Philippine peso
Singapore dollar
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We represent currency returns using a state-space
representation where observed USD-denominated
returns are driven by a small number of latent com-
mon factors. Let r; denote the N-dimensional vector
of USD-denominated returns at time ¢. The observa-

tion and transition equations are defined as follows:

ry = Aft+€t,

fi=Ffi_1+Gmny,

In this specification, A is the N x K factor-
loading matrix that captures the sensitivity of each
currency to the K common factors, f; represents
the vector of latent factors, and &; collects the id-
iosyncratic shocks. Following
( ), the innovation terms are assumed to be mu-
tually independent and satisfy n; ~ N (0,Q) and
e; ~ N(0,R), where Q and R denote the covariance
matrices of factor and idiosyncratic disturbances,

respectively.

Crucially, the variances of both factor inno-
vations and idiosyncratic shocks are modelled as
stochastic processes. This feature allows the relative
importance of common and idiosyncratic sources
of risk to evolve over time, which is necessary to
capture shifting market regimes. The factor-loading
matrix A is estimated within a Bayesian framework
in which economic considerations guide the prior
specification via weakly informative priors. This
ensures that the loadings are learned directly from
the data rather than being imposed by structural

construction.

Building on the econometric framework established,
we extract four latent factors designed to summarize
the dominant sources of co-movement in currency
returns. While these factors are statistically de-

rived, their estimated loading patterns, as reported

in Figure |, suggest clear economic interpretations:

ftUSDollar
Carry
t

ft:

Europe ’
t

ftOceama

These components correspond to a US dollar,
a carry, a European, and an Oceania factor, re-
spectively. We emphasize that these labels serve as
descriptive summaries of the underlying data rather

than strict structural identifications.

The estimated loadings reveal that exposure to
the US factor is uniformly large and positive across
all currencies in the sample, corroborating the dom-
inant role of dollar dynamics in USD-denominated
FX returns. In contrast, regional and style-based
factors introduce significant cross-sectional differ-
entiation. Specifically, the carry factor exhibits
a pronounced sign structure consistent with the
yield differentials of high- versus low-interest-rate
currencies. Furthermore, the regional factors cap-
ture co-movement within specific geographic cohorts
that is distinct from the common dollar compo-
nent. Collectively, this pattern indicates that while
USD risk remains pervasive, substantial variation in
currency returns is driven by distinct regional and

carry-related channels.

Figure 1: Estimated Factor Loadings (Posterior Me-
dian)
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Source: Fulcrum Asset Management LLP. As of 12/03/2026.

To quantify the explanatory power of the US fac-
tor, we regress each currency’s realized returns on
the estimated dollar component. The resulting R?
is interpreted as the fraction of return variance at-
tributable to broad dollar dynamics. To illustrate
the spectrum of co-movement, Figure 2 provides

three representative examples.

Figure 2: FX Returns vs US Factor Contribution
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Source: Fulcrum Asset Management LLP. As of 12/03/2026.

As these examples demonstrate, significant cross-
sectional heterogeneity exists despite the US Dollar’s
dominance. In particular, the Singaporean Dollar
shows a R? of 0.88. This exceptionally high degree
of co-movement underscores the currency’s close
integration with global trade and international fi-
nancial conditions. On the other hand, the Japanese

yen exhibits a markedly lower R? of approximately
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0.21. This low sensitivity is consistent with the Yen’s
role as a safe-haven and funding currency, where
returns are primarily shaped by idiosyncratic drivers
such as domestic monetary policy, yield-curve con-
trol, and shifts in global risk appetite. Such factors
frequently generate price movements that are only
weakly aligned with US dollar cycles.

Table 2: Cumulative R? from expanding factor re-
gressions

Country US Dollar  Europe Carry Oceania
Australia 0.64 0.66 0.70 0.99
Brazil 0.30 0.30 0.42 0.43
Canada 0.48 0.48 0.51 0.57
Chile 0.38 0.38 0.43 0.44
Eurozone 0.40 0.97 0.97 0.97
Hungary 0.41 0.79 0.87 0.87
India 0.31 0.31 0.49 0.50
Indonesia 0.30 0.30 0.32 0.33
Japan 0.21 0.22 0.51 0.54
Mexico 0.21 0.22 0.48 0.48
New Zealand 0.54 0.56 0.58 0.76
Norway 0.47 0.69 0.69 0.71
Philippines 0.34 0.35 0.39 0.43
Poland 0.40 0.70 0.82 0.82
Singapore 0.88 0.89 0.89 0.90
South Korea 0.60 0.60 0.70 0.71
Sweden 0.48 0.81 0.81 0.83
Switzerland 0.41 0.74 0.85 0.85
Taiwan 0.55 0.56 0.56 0.60
United Kingdom 0.35 0.55 0.55 0.55

Source: Fulcrum Asset Management LLP. As of 12/03/2026.

Table

the drivers of currency returns by reporting the cu-

provides a structured decomposition of

mulative R? of expanding factor regressions. This
approach offers a quantitative measure of the incre-
mental explanatory power provided by each addi-
tional factor included in the model. The initial col-
umn identifies the fraction of variance attributable
solely to the US dollar factor, which remains sub-
stantial across the majority of the universe. This
baseline confirms the dominant influence of broad
dollar-driven dynamics within global FX markets.
As further factors are introduced, the regional and
style-based components significantly enhance the
model’s fit. For instance, the inclusion of the Euro-
pean factor generates marked increases in explana-

tory power for European denominations, such as

the Euro and the Swedish Krona. Similarly, the
carry factor further increases the R? for several high-
yielding and emerging-market currencies, reflecting
the pervasive impact of global funding conditions
and risk appetite on these assets. The final column
presents the total cumulative fit once all factors are
incorporated. These results highlight considerable
cross-sectional heterogeneity, illustrating that the
relative importance of global, regional, and style-
based components varies significantly across the cur-
rency set. Taken together, the evidence presented in
Table 2 underscores both the central role of the US
dollar and the meaningful contributions of these ad-
ditional factors in explaining cross-currency return

variation.

The dominance of the US dollar factor presents a
structural challenge for systematic strategy design.
Strategies implemented exclusively through USD-
quoted instruments embed substantial exposure to
this common component, limiting effective diversifi-
cation. To mitigate this concentration, we emphasise
cross-currency implementations, which mechanically
reduce USD factor exposure while retaining relative
currency signals. Incorporating currency crosses

therefore enhances portfolio breadth.

Modelling currency crosses provides a robust mecha-
nism for stripping out the common US dollar compo-
nent while retaining exposure to other common and
idiosyncratic drivers. We represent two currency

returns quoted against the US dollar as follows:

~—

T = Az, usp fusp + Au f + €q, (1
Yy = Ay,uspfusp + Ay f + €y, (2

~—
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where fysp denotes the dominant dollar factor, f
collects all additional common factors (such as carry
or regional drivers) and e represents idiosyncratic
components. Forming the cross return x — y effec-
tively removes the shared dollar exposure, provided
the two currencies exhibit similar sensitivities to the
USD factor:

=y~ As = A)f + (62 —&y). (3)

The resulting return profile is driven by relative
factor exposures and currency-specific dynamics,
while the common dollar component is mathemati-
cally eliminated. In practice, these crosses are con-
structed between currencies with closely matched
USD betas to ensure the effective removal of the

dollar factor.

From a trend-following perspective, this ap-
proach is particularly advantageous, as it allows
trends driven by relative macroeconomic divergence,
policy differentials, or regional shocks to be captured
directly without the interference of broad USD cy-

cles.

To evaluate whether the integration of currency
crosses improves diversification and mitigates unin-
tended dollar concentration, we implement the FX
sleeve of the strategy through two distinct frame-
works. The first is a baseline portfolio constructed
exclusively using USD-quoted currency returns. The
second is a portfolio in which a significant portion
of the FX opportunity set is expressed through non-
USD currency crosses. We assess these implemen-
tations using a series of complementary portfolio

diagnostics.

Our analysis begins with a comparison of their
aggregate exposure to the US dollar, which provides
a direct measure of the directional dollar risk inher-
ent in a USD-only model compared to a cross-based
approach. Figure 3 illustrates the evolution of these

USD exposure profiles over time. The portfolio util-

ising currency crosses demonstrates a consistently
lower and more stable sensitivity to broad dollar

movements.

Figure 3: US Dollar Exposure (%)
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Source: Fulcrum Asset Management LLP. As of 12/03/2026.

Table 3 provides a comparative summary of the
return distributions for both portfolios over the past
five-year period, detailing annualized mean returns,
volatility, Sharpe ratios, and higher-moment mea-
sures. These metrics offer a concise characterisation
of the risk-return trade-off inherent in the two con-

struction methods.

The cross-based portfolio demonstrates a supe-
rior risk-adjusted profile, achieving higher average
returns of 4.7% compared to 1.4% for the USD-
quoted implementation, while maintaining a nearly
identical level of annual volatility. Furthermore, the
reduction in maximum drawdown and lower kurtosis
associated with the cross-based approach indicates
a more balanced return distribution with mitigated

tail risk.

Table 3: Summary statistics for FX portfolios (Last
5 Years)

Statistic With Crosses No Crosses
Annual Return (%) 4.7 14
Annual Volatility (%) 15.0 14.9
Sharpe Ratio 0.3 0.1
Max Drawdown (%) -28.6 -38.5
Kurtosis 5.3 7.4

Source: Fulcrum Asset Management LLP. As of 12/03/2026.

Finally, we quantify the diversification gains by
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calculating the effective number of independent bets
for each portfolio. A standard metric for portfolio
breadth is the diversification benefit (DB), defined
as the ratio of the sum of individual asset volatilities

to the volatility of the aggregated portfolio return:

Zi T

PE=25m

In this framework, o; denotes the volatility of the
momentum strategy returns for the i-th currency
pair, while o(}", ;) represents the volatility of the
total portfolio. This metric effectively captures how
cross-asset correlations constrain the dimensionality
of the opportunity set. The squared diversification
benefit, DB?, serves as an estimate of the effec-
tive number of independent risk drivers within the

portfolio.

Empirical results underscore the structural ad-
vantage of the cross-based approach. In fact, the
USD-only and the cross-based implementations de-
liver 3.4 and 7.6 independent assets respectively.
This significant increase confirms that the inclusion
of currency crosses materially broadens the set of
underlying risk drivers and enhances the strategy’s

overall breadth.

This note has formalised how a standard USD-
quoted representation of the FX market induces
a substantial concentration of risk in a single dom-
inant factor, fundamentally limiting the effective
diversification of systematic currency strategies. Es-
timating a Bayesian dynamic factor framework, we
have documented that a significant share of FX re-
turn variation is explained by a common US dollar
component. We subsequently demonstrated that
constructing positions through currency crosses pro-
vides a transparent mechanism to redistribute base-
currency risk, mitigate unintended dollar exposure,
and broaden the spectrum of the underlying risk

drivers captured by the portfolio.

In practice, this alternative representation fa-
cilitates a more balanced FX sleeve characterized
by reduced dollar concentration and superior diver-
sification properties. These features align with a
portfolio construction methodology that more accu-
rately reflects the intended design of trend-following
strategies—namely, the extraction of signals from a

diverse range of price dynamics.

West, Mike and Jeff Harrison, Bayesian Fore-
casting and Dynamic Models, 2nd ed., Springer-
Verlag, 1997.
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Source for all figures: Fulcrum Asset Management.
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