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Abstract

We use 100 million transactions in the London FX derivatives market to provide the
first high-frequency, granular topography of the world’s largest center for currency
trading. Using daily firm-level net FX derivatives exposures, we analyze the motives
behind financial and non-financial firms’ derivatives use, document significant concen-
tration and heterogeneity in their positions, trace how the entire market adjusts to
macro developments, and identify which firms help transmit aggregate shocks to ex-
change rates. Pension and investment funds, insurers, and non-financial corporations
use FX derivatives primarily to hedge, with a handful of large dealer banks provid-
ing the required liquidity. Hedge funds, by contrast, trade speculatively—in line with
carry, momentum, and macro news investment strategies—while hedgers, especially
non-financials, adjust in the opposite direction. Dealer banks insulate themselves from
these investment strategies by taking offsetting exposures with speculators and hedgers.
Finally, hedge fund flows help transmit monetary policy shocks to exchange rates, while
investment fund flows contribute to dollar appreciations when credit risk rises. These
findings deepen our understanding of the core market in international finance.
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1 Introduction

Foreign exchange (FX) markets are at the center of trade and nancial ows. They a ect
nancial stability, economic activity and the transmission of monetary and scal policies. FX
derivatives are among the most traded nancial instruments, with an average daily turnover
of $5.4 trillion in 2022.! Borio et al. (2022) highlight that US dollar debt from FX derivatives

is huge, growing and \in a blind spot" since they are o balance-sheet|the $30 trillion in
outstanding obligations to pay USD via FX swaps, forwards, and currency swaps exceeds

the combined stock of Treasury bills, repo, and commercial paper.

Yet the inner workings of FX derivatives markets remain largely unknown. Existing
studies provide useful but partial views of these markets, focusing either on one sector in a
single country (e.g., non- nancial corporations in Chile as in Alfaro et al., 2021) or relying
on infrequent company lings and reports that o er incomplete coverage across sectors,
currencies and jurisdictions. As a result, the international nance literature has had to
make modeling assumptions, based on a very limited empirical foundation, that are highly
consequential for model predictions and policy implications.A more comprehensive view of
the structure of this market at the core of international nancelincluding its concentration,
the balance between rms' speculative, hedging and market-making activities, and how it
adjusts to macro, nancial and policy shockslis key to understanding exchange rates, and

their role in global trade and nance.

This paper provides the rst high-frequency, granular topography of the largest FX mar-
ket in the world. It brings to bear the weight of more than 100 million FX derivative
transactions to characterize currency risk management by all market participants (pension
funds, investment funds, insurers, dealer and non-dealer banks, hedge funds, non- nancial

corporations and non-bank market makers). It does so, unlike the existing literature, at a

1Bank of International Settlements (2024).

2For example, on hedging practices of nancial and non- nancial rms, Gopinath and Stein (2021)
assume that rms are fully unhedged while Camanho et al. (2022) assume that investors are fully unhedged
for equities and fully hedged for bonds.

3Asset managers dominate the landscape, accounting for 70% of individual rms, followed by non-
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daily frequency, at the rm level, and across currency pairs and geographies, highlighting
interesting di erences both across and within sectors. By studying the behavior of all mar-
ket participants, this paper provides new insights on the underlying structure of the market,
especially on how it adjusts as the macro environment shifts and in identifying which rms'

ows help transmit aggregate shocks to exchange rates.

As of 2022, over 70% of global FX turnover takes place in derivatives, as opposed to
spot, markets. FX turnover in London represents 38% of global turnover, twice the share of
the second largest FX trading center (New York}. For the rst time, we make comprehen-
sive use of high-frequency contract-level data from the over-the-counter (OTC) London FX
derivatives market. Our analysis is underpinned by the construction of more than 16 million
daily net FX derivatives exposure observations at the rm{currency-cross level for the over

16,000 rms active in the UK FX market from January 1, 2015 to December 31, 2020.

Our measures improve in two dimensions relative to the existing literature. First, we study
daily rm-level net FX derivatives exposures for all sectors and currency crosses and second,
we do so for a large and meaningful share of the global FX market, i.e., the near-universe
of rms trading in the UK. Existing studies with wide coverage examine only sector-level
exposures, either gross as in the BIS Triennial Survey, or net as in Du and Huber (2024).
No existing study documentsrm-level net exposures for an entire market, let alone their
high-frequency dynamics. The focus on net exposures is important because net, and not
gross, exposures determine rms' prots and are therefore a key choice variable that can
inform us about the incentives driving rm behavior. Firm-level net exposure measures are
therefore an indispensable complement to gross measures to study rms' resilience to risks

to exchange rates and nancial stability?

Our unique data allow us to uncover important new facts. First, our measure of the size

nancial corporates (25%). Within asset managers, 89% are investment funds (at the fund-level), 8% pension
funds, and 3% hedge funds.

4See 2022 BIS Triennial Central Bank Survey of FX and OTC Derivatives Markets, henceforth \BIS
Triennial Survey").

SFor example, they are a key input for the calibration of swap lines in crises (see Bahaj and Reis, 2022).



of the London FX derivatives market, of rm-level net obligations in the London market
totaling $3 trillion on average over our sample period, is vastly di erent from thé&37 trillion
total gross exposure value implied by Borio et al. (2022) This discrepancy is accounted for

by dealer banks' largely o setting gross exposures with one another.

Second, we make full use of the rm-level dimension and comprehensiveness of our data
to document signi cant market concentration and within-sector heterogeneity in rms' net
exposures. The largest 5 rms account for a majority of most sectors' net FX derivatives
exposures. Dealer banks and non-bank market makers|who are involved in almost all
transactions|followed by insurers are the most concentrated sectors. Investment funds,
non- nancial corporations and non-dealer banks are the least concentrated sectors; they
are also the most heterogeneous in terms of individual rms' directions of net exposures.
These results are key to understanding systemic risk: heterogeneity in the directionality of
exposures is important to assess aggregate resilience to exchange rate risk; concentration
within sectors raises the possibility that rm-level idiosyncratic risk may spill over to the

whole market (see Bippus et al., 2023).

Third, using both the granularity and high frequency of our data, we develop a new
methodology to identify which rms are primarily FX hedgers or speculators. We interpret
the data through a partial equilibrium model in which rms trade FX derivatives to: (i)
speculate, based on their exchange rate expectations, and (ii) hedge the currency risk associ-
ated with their non-derivatives pro ts. A key distinction emerges: hedging demand is often
one-directional and persistent, re ecting returns from rms' non-derivatives operations. For
example, UK investment funds that are consistently long US xed income assets would hedge
currency risk by maintaining persistently net-short USD and net-long GBP FX derivatives
exposures. In contrast, speculative demand is unlikely to be one-directional since exchange

rate expectations move frequently with market developments.

5The latter value is calculated from the $97 trillion gross size of the global FX market in 2022 quoted
by Borio et al. (2022), times the 38% UK market share quoted by the 2022 BIS Triennial Survey.
"This should be especially true for the currencies of advanced economies, for which it is rare to have



We nd that over 70% of individual pension funds, insurance companies, and non- nancial
corporations, and about 65% of investment funds, maintain one-sided net exposures to the
USD, EUR, and GBP over at least 80% of our sample. This suggests that hedging demand
is the primary factor driving FX derivatives use among most rms in these sectors. On
the other side of this hedging demand, we nd mostly dealer banks. Persistent one-sided
net exposures are less prevalent, suggesting a larger role for speculative demand, among

individual hedge funds and non-dealer banks.

Fourth, we leverage the high frequency of our data to study how rms across the entire
FX derivatives market adjust their net exposures to equilibrate the market in the presence of
macro forces that change speculative demand. We examine three well-known FX investment
strategies, namely, the carry trade, momentum, and trading on the arrival of macroeconomic
news. Hedge funds robustly adjust their derivatives exposures in accordance with all three
strategies, consistent with their use of FX derivatives to speculate. Hedge funds appear to
play a key role in exchange rate determination as they adjust exposures in line with well-
documented exchange rate puzzles|e.g., uncovered interest parity (Fama, 1984)|and with

the link between exchange rates and macro news (Stavrakeva and Tang, 2024).

On the other side, likely due to their hedging demand, non- nancial corporations, and to a
lesser extent pension funds and insurers, adjust their net exposures in the opposite direction,
behavior that is embodied by \noise traders" in international macro models. In contrast,
dealer banks|who are the main counterparty to clients' positions|insulate themselves from
these uctuations by taking o setting exposures with speculators and noise traders. This
suggests they may play the role of \toll-taker" in the market (Du e et al., 2005), a conclusion

that is also supported by the very large amount of o setting positions held by dealer banks.

Fifth, we examine how hedging agents|namely, pension and investment funds and non-

nancials|adjust their net exposures to changes in hedging costs, measured by CIP de-

persistent trends in nominal exchange rates.
8Some investment funds and non-dealer banks also appear to engage in speculative FX derivatives trad-
ing, although the results are less statistically signi cant than for hedge funds.



viations (Du et al., 2018a;b). The sign of this reduced-form correlation can inform on the
balance between shifts in hedging supply|by dealers|and shifts in hedging demand in driv-
ing price and quantity movements in the market. We nd that higher USD hedging costs
visa-vis the EUR and GBP are associated with lower USD hedging (net short) exposures in
these sectors, suggesting that shifts in hedging supply are dominant in the market and that
pension and investment funds and non- nancials have downward sloping and price-sensitive

hedging demand.

Finally, we aggregate our rm-level exposures to the sector-level to investigate which
rms' positions appear to transmit aggregate shocks to exchange rates. We focus on two
shocks: monetary policy surprises and surprises to a US credit spread macro news index.
Surprise monetary policy tightenings in a given country induce hedge funds to go more net-
long this country's currency via FX derivatives, which appreciates the currency. Similarly,
adverse news that raises US credit spreads induces investment funds to go more long the

USD in a ight to safety, which contributes to the dollar appreciation.

That di erent client sectors appear to transmit di erent shocks to exchange rates moti-
vates a reduced-form regression of weekly exchange rate movements on changes in all client
sectors' positions. We nd that hedge funds and non- nancial positions are the most infor-
mative among clients for exchange rate movements, and that the correlation between actual

and predicted exchange rate movements from this regression is as high as 86%.

These novel results clarify how sectors map to distinct agents in international macro
models (e.g., Jeanne and Rose, 2002, Hau and Rey, 2006, Gabaix and Maggiori, 2015, and
Itskhoki and Mukhin, 2021), help re ne asset demand based models of exchange rates that

assume no hedging (e.g., Koijen and Yogo, 2020 and Jiang et al., 2021) and help calibrate

9Stavrakeva and Tang (2020) and, more recently, Dao et al. (2025) perform a similar analysis using
CFTC data on the CBOE currency futures market using only speculators' (net hedgers', who are small and
largely not time-varying in this market) and dealer banks' positions, respectively, and nd similar R?s. Our
nding that hedge funds' positions correlate most strongly with exchange rates is in line with their ndings
(since dealers and hedge funds' positions in the CFTC market have a very high negative correlation), but
the importance of non- nancials, among hedgers|who cannot be disentangled in the CFTC market, is a
new and promising avenue for future research.



those where hedging demand plays an important role (e.g., Liao and Zhang, 2024 and Brauer
and Hau, 2023), and help understand the role of speculative and hedging demand in the

propagation of macro developments and aggregate shocks to exchange rates.

Related Literature

While the literature is growing rapidly, there are relatively few papers that study FX deriva-
tives use in advanced economies with wide coverage. An important exception is Du and
Huber (2024) who document stylized facts about foreign investors' USD securities and deriva-
tives positions using sector-level data across various jurisdictions. They merge o cial data
sources and some company lings at monthly or lower frequencies to estimate sectoral hedge
ratios and show their rise since 2008. Interestingly, they also nd a strong correlation be-
tween the cross section of CIP deviations and hedging demand across currencies. Our work
is highly complementary to theirs as we use daily rm-level data for an entire market, doc-
ument its structure and adjustment to shocks, and explore speculative and hedging motives

of all participants.

Our paper also relates to the vibrant literature that studies the link between hedging
demand and asset prices, in particular exchange rates, both empirically and theoretically
(see e.g., Liao and Zhang, 2024, Czech et al., 2021, Brauer and Hau, 2023, and Ben Zeev and
Nathan, 2024a)!°! Several papers use derivatives data to study deviations from covered
interest rate parity (CIP) (Avdjiev et al., 2019, Du et al., 2018b, Ben Zeev and Nathan, 2024b,
Aldunate et al., 2023, Khetan, 2024, and Kloks et al., 2024). Bahaj and Reis (2022) show
that central bank swap lines put a ceiling on CIP deviations. Abbassi and Brauning (2021)
use transaction-level FX derivatives data in Germany to show that German banks' FX risk

management is an important driver of spikes in CIP deviations around quarter end$.Hau

10This literature builds on models of spot exchange rate determination in imperfect nancial markets, e.g.,
Hau and Rey 2006, Gabaix and Maggiori 2015, Ivashina et al. 2015, Stavrakeva and Tang 2021, Gourinchas
et al. 2022, Greenwood et al. 2023.

1For a theoretical treatment of optimal currency hedging, see Campbell et al. (2010).

12 Abbassi and Brauning (2023) argues, based on the same data, that the Brexit shock a ected local credit



et al. (2021) use contract-level data to document price discrimination in OTC FX derivatives
markets that is consistent with the failure of CIP since the nancial crisis. Cenedese et al.
(2021) use UK transaction-level FX derivatives data to relate the breakdown of CIP to the
dealer balance-sheet constraints resulting from post-crisis nancial regulations. Ferrara et al.
(2022) draws on the same data to examine how dealer banks that drew on swap lines adjusted
their FX exposures during the COVID-19 recession. Kubitza et al. (2024) exploits euro-area
transaction-level data to show that EU investors sell USD bonds when they want to roll over

their existing FX derivatives positions and EUR/USD CIP deviations widen.

There is also a literature on the speculative use of FX derivatives. Based on quarterly
SEC lings, Sialm and Zhu (2021) study US international xed income mutual funds' use of
currency derivatives, nding some evidence for carry and momentum trading strategies, al-
though a large fraction of positions are for risk management purpos€skKremens (2020) uses
aggregate CFTC currency futures data to show that leveraged funds unwind futures posi-
tions when there are negative equity market shocks, leading to currency-equity comovement.
Brunnermeier et al. (2009) uses the CFTC currency futures data to examine non-commercial
traders' (speculators’) unwinding of carry trades during risk-o episodes while Ostry (2023)
uses the same data to document a ight-to-USD by commercial traders (hedgers) during

such episodes and studies hedgers' interactions with speculators in crises.

Much of the earlier literature on FX derivatives has focused on non- nancial corporations
in emerging markets, where data has been more readily availabfeAlfaro et al. (2021) show
that Chilean rms supplement their limited operational hedging with signi cant nancial
hedging via FX forwards. Kuzmina and Kuznetsova (2018) hand-collects data to show that
German corporates tend to use FX derivatives if they are net exporters or importers and

when exchange rate movements are larger, while Lyonnet et al. (2022), relying on survey

supply by impacting banks' pro ts via their currency derivatives positions.

13Using similar data, Opie and Riddiough 2024 nd that US international equity funds' FX derivatives
use does not a ect their portfolio returns on average, which they attribute to sub-optimal use.

4 Alfaro et al. (2024) provides an excellent survey of non- nancial rms' currency hedging with an em-
phasis on emerging markets.



data, nds that large EU corporates are more likely to hedge currency risk if they price in

foreign currency.

Relative to these other branches of the literature, we provide the rst detailed assessment
of rm-level currency derivatives usage by all types of nancial and non- nancial rms in
the largest FX market, at a daily frequency, drawing on more than 100 million FX deriva-
tive transactions. Within this ecosystem, we uncover a series of important new facts that
reshape our understanding of the structure of FX markets. First, we highlight signi cant
within-sector heterogeneity and concentration in rms' net FX derivatives exposures, fea-
tures that were obscured from earlier studies that used aggregate data and which are rst
order for shock transmission and market resilience. Second, we provide rst evidence on
how the net exposures of the entire market equilibrate as interest rates, exchange rates and
macro news move. In particular, we show that dealer banks remain neutral with respect to
changes in these variables by taking o setting exposures with speculative (e.g., hedge funds)
and hedging (e.g., non- nancials) agents, suggesting they act as toll-takers in the market.
Third, we provide a novel method to classify clients into speculators or hedgers based on the
direction and persistence of their net FX exposures, which helps map sectors into the agents
in international macro models. Fourth, we show that shifts in hedging supply are the main
driver of movements in hedging costs and positions in the market. And nally, we show
that hedge funds play a key role in transmitting monetary policy shocks to exchange rates,
while investment funds' ight-to-safety contributes to dollar appreciations when US credit
risk rises. By studying the whole market, our analysis thus goes a step further to inform
the design of theoretical models of exchange rate determination, which sit at the heart of

international nance.

The remainder of the paper is structured as follows. In Section 2, we introduce notation,
de ne our key variables of interest and provide a theoretical framework for decomposing
rms' FX derivatives holdings into speculative and hedging components. Section 3 then

discusses the UK FX derivatives data we use throughout the paper. Leveraging insights



from these previous sections, Sections 4 and 5 detail the behavior of participants in the
UK FX derivatives market, focusing on the market's structure and rms' net FX derivatives
exposures, respectively. Lastly, Section 6 examines how rms' adjust their net FX derivatives

exposures with respect to well-known FX investment strategies. Section 8 concludes.

2 Notation and Theoretical Framework

Before turning to the data, we rst introduce notations and de ne the two key variables we
study in the paper: rms' net currency-cross and currency derivatives exposures. We then
present a theoretical framework that decomposes these net FX derivative exposures into

speculative and hedging components, which we will use to interpret our empirical results.

Each FX derivatives contract refers to a currency pair, denoted bfk; mg, with k and
m indexing the two di erent currencies. The contract reports two notional values linked to
these two currencies. For example, if rm is long currencyk and short currencym via an
n-period f k; mg FX forward contract entered into at time t, the contract speci es that the

k;

rm will receive the notional amount Nttf+ 9 > 0 in currency k and will pay the notional

amount N{\%"9 > 0 in currency m in n periods!® The transaction-and- rm specic n-
i;fkmg
i;m=k

period FX forward rate is then de ned asF,, = = Z“f—k”mg such that an increase implies

tt+n

a forward appreciation of currencyk against currencym.®

Let ¢ denote the currency of operation of rmi. Firm i's pro ts in units of currency ¢

from this derivatives transaction, realized int + n, are:

i;fk;mg,deriv. _ |fkmg c= |fkmg d=m _ ~Cc=m m=Kk i;m=k i;fk;mg.
tt+n - tt+n St+n tt+n St+n _St+n St+n l:t;n Nt;t+n ’ (1)

where S/}, nk is the bilateral m=k spot exchange rate that prevails at + n, with units of

currency m per one unit of currencyk. So long as rmi is long currencyk and short

151f rm i is short currency k and long currencym via a f k; mg contract, then it pays the notional amount
Ni s 9 > 0 in currency k and receives the notional amountN;,'}™ ¢ > 0 in currency m in n periods.

18 A client i chooses the notional for only one leg of the contractN“f kMmO and is guoted the forward rate
by a market maker or dealer bank. Together, these determine the notlonal of the second leg of the contract.

9



currency m (N{{"? > 0), the transaction is pro table if Sy« > F/ir. That is, the

transaction is pro table if the relative value of currencyk to currency m in the spot market
at t + n is greater than the relative value implied by then-day forward rate. We refer to
N i;fk;mg

tt+n » OUr rst key variable, as rm i's net currency-cross exposuravith respect to the

fk; mg cross at horizonn from this contract.!’

In practice, rm i may enter into multiple n-period derivatives contracts across a range
of currency crosses. Firni's total pro ts in units of currency ¢ from all time-t n-period FX

derivatives transactions can be expressed as:

i:F X;deriv _ X i;fk;mg;deriv. _ X N i:fkmgac =k + N.i;fk;mg d=m
tt+n - t+n - tt+n +n tt+n +n
fkmg2 n fkmg2 p I
X X '
_ c=l i;flimg i;fkilg .
- St+ n Nt;t +n + l\Tt;t +n ' (2)
| m k
I {z }
N il

tt +n

where | is the set of all derivatives contracts issued at of horizon n, indexed by their

currency pair fk;mg. We refer to N/}, ,, our second key variable, agm i's net currency

exposurewith respect to currencyl at horizon n. Ntijt'+n captures the net amount of currency
| that rm i will receive (or pay if negative) att + n, which is constructed by netting out all

bilateral net currency-cross exposures in which rmi receives or pays currency.!®

In summary, from equation (2), we see that rmi's pro ts from trading FX derivatives are
a function of their net currency exposures, which in turn, via equation (1), depend on their
net currency-cross exposures. This is why these two net FX derivative exposure measures

are the two key variables we study in this paper.

There are advantages to studyingpoth variables. On the one hand, it is very common for

17We use this terminology sinceN ;" 9 re ects rm i's net exposure to the bilateral exchange rateS]

from this FX derivatives contract. When we move to the data, we will account for the fact that rm i may
enter into multiple contracts in the same currency crossf k; mg (and f m; kg) by netting the exposures from
each contract, as we detail below.

18Ntijt'+n captures rm i's net exposure to the Sffn' exchange rate from all n-period FX derivatives
contracts entered into at t.

10



rms to transact \through the USD" due to the liquidity of crosses involving the USD in FX
derivatives markets. For example, if a rm wants to short theMXN and long theEUR, it
will often short the MXN and long theUSD and, simultaneously in a second transaction,
short the USD and long the EUR. These two contracts together are neutral with respect
to the USD, a feature that would be ignored if we examine rms' net exposures at the
currency-cross level; this highlights the bene t of focusing omms' currency exposures. On
the other hand, investment strategies that use FX derivatives, such as the carry trade, are
typically de ned with respect to a currency cross, i.e., to go net-long a “higher-interest-rate'
country's currency and net-short a “lower-interest-rate' country's currency. Thus, in order
to investigate whether rms adjust derivatives positions in line with these FX investment

strategies, we also consider rms' net currency-cross exposures.

Building on these de nitions, we introduce a framework for decomposing rms' FX deriva-
tives holdings into hedging and speculative components. Consider, for simplicity, a UK-based
rm, whose currency of operation is theGBP, that trades only the f USD; GBP g cross using
one-period FX derivatives. The rm solves a two-period optimization problent = f0; 1g, in
which the total pro ts of rm i in GBP are given by | = %™ + X", with X" denot-
ing the non-FX derivatives pro ts of rm i, which are potentially exposed to the USD/GBP
exchange rate. If rmi is a nancial institution, Xil;H re ects pro ts from the rest of the
investment portfolio. If, instead, rm i is a non- nancial corporation, Xil;H re ects its op-
erating pro t. Assuming that rm i has mean-variance preferences and tak¥s" as given
(e.g., because FX derivatives decisions are operationally disjoint from the rest of the rm),

then rm i solves the following optimization problem:

i i;F X;deriv iH i:F X:deriv iH .
i'fLI;?I:)a'é)éP Eo 01 + Xy EV ar o1 + Xy )
Nd;l ' g
where 3;le;der|v - SlGBP=USD Fé;;?BP:USD Ncl);;flUSD;GBP g and Eé) denotes rmi's expec-

tations, which can be subjective or objective. Firm's optimal net f USD; GBP g derivatives

11



exposure is:

i GBP=USD i:GBP=USD GBP=USD . v i;
_ Bl S Fo Cow S L X IH
N ifUSDGBP g _ U 01 1 1 @)
0:1 = _ _ ,
; GBP=USD GBP=USD
Varg S; Varg S;
| _{z } o {2 )
Sped(;];flUSD;GBP g Hedgel(;);flUSD;GBP o]

(jéfUSD;GBP g
1

where we de neSpe as the speculative component of rm's net FX derivatives

exposure andHedg as the hedging componert? The sign ofSpe%

[fUSD;GBP g
1 is

fUSD;GBP g :
1

governed by rm i's expectations about how the future spot exchange rate will compare to
their contract-speci ¢ forward rate. Intuitively, the speculative component does not depend
on rm i's prots from their non-derivatives investments. Instead, these non-derivatives
pro ts determine the sign of Hedgé,; °>°®" 9 via their covariance with the future spot
exchange rate. The relative magnitude of these two components is a function of ms risk
aversion , where lower risk aversion increases the relative size of the speculative component

compared to the hedging component.

To gain further intuition, consider the following concrete examples. First, assume rm
i is a UK investment fund that holds the US stock market in its non-derivatives portfolio.

In this case,Xil;H increases if the USD appreciates against the GBlegteris paribus i.e.,

BP=USD i
Covg SlG us ;XiH

> 0. This covariance results in a hedging component of FX derivatives

GBP=USD
Varg S;

holdings in which rm i is net-short the USD. Such a position is pro table when the USD
depreciates against the GBP, providing a hedge against the FX risk from rm's non-

derivatives portfolio. If rm i's position in the US stock market is persistent and its hedging
demand for FX derivatives dominates its speculative demand, then we would expect rim

to be net-short the USD (Ng'“5%°®" 9 < 0) over the whole sample.

Take now the example of a rmi, which is a non- nancial corporation that operates in the
UK (i.e., produces and pays wages primarily in the UK) and also, on net, exports to the US.

As was the case for the UK investment fund, we would expect thatedge;”>>°®" ¢ > 0,

9Since rm i trades only the fUSD;GBP g cross and its currency of operation is theGBP, its net

fUSD; GBP g currency-cross exposuré\ g;QUSD;GBP 9 is equivalent to a netUSD currency exposureN g}iSD

12



i.e., net-short the USD, if rm i's USD exports are priced in USD. This is because the rm's
operating prots X{H , Which depend on its USD sales revenue and its GBP input costs,
increase as the USD appreciates against the GBP. The opposite is true if rmis a net
importer from the US, with imports priced in USD. Since the speculative component of non-
nancial corporations' FX derivatives positions are likely small (due to high risk aversion),
and their net importer/exporter statuses and currencies of invoicing are relatively persistent,
we would also expect non- nancial corporates to have one-directional net currency exposures

over the whole sampl&®

In contrast, if rm i's speculative demand Speg;” °>°®" 9, dominates its hedging de-
mand for FX derivatives, which might be the case if rmi is a nancial rm with low
risk aversion such as a hedge fund, we are unlikely to observe one-directional net currency
derivatives exposures over thevholesample. This should be especially true for the currencies
of advanced economies, for which it is rare to have persistent trends in nhominal exchange
rates that would show up in rms' exchange rate expectations and lead to persistent one-
directional exposures for speculative reasons. Instead, we would expect that rms' overall
currency exposure should uctuate and change sign in response to changes in rms' expec-
tations, re ecting classic FX investment strategies. We investigate this hypothesis in detail

in Section 6%

3 Data

Turning to the data, this paper uses the UK segment of the European Market Infrastructure

Regulation (EMIR) Trade Repository (TR) dataset of FX derivatives transactions, which

20|nterestingly, Garofalo et al. (2024) document a signi cant decrease (increase) in the extent to which
UK non- nancial rms invoice in GBP (USD) following the Brexit referendum. Our data will allow us to
see whether this was accompanied by a similarly dramatic change in UK rms' USD/GBP exposures.

210Online Appendix A.1 presents derivations for the general optimization problem with a rm that trades
a range of currency crosses. The main di erence is that the hedging component of the rm's FX derivatives
holdings also include an \across" FX derivatives hedging term. This additional term takes into account that
the rm might trade the fUSD;GBP g currency cross, for example, to hedge FX risk that arose from the
trading of di erent currency crosses.
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we access via the Bank of Englan®. This data contains all FX derivatives (e.g., swaps,
forwards and futures) transactions that have either a UK entity as a counterparty or that
have an EU entity as a counterparty, provided that the transactions take place on a UK
trading venue or include the GBP?® We retrieve these transactions from the two largest
trade repositories for FX derivatives in the UK, Depository Trust & Clearing Corporation

(DTCC) and UnaVista.?*

Our analysis is conducted at a daily frequency and at the rm-level. To construct our nal
dataset from the raw second-by-second transaction-level data, we use two types of TR les:
(i) daily activity les, which record the ow of new transactions that occurred on a given
date; and (ii) end-of-month state les, which contain all open transactions, i.e., transactions
that have not yet matured, as of that date. Using these two types of les, we construct a
list of cleaned transactions, as described in Online Appendix 8.We then aggregate each
rms' transactions on a given day to construct a series of end-of-day rm-level variables. We

discuss how we construct these rm-level variables throughout the paper.

Our daily rm-level analysis begins on January 1, 2015, except for banks, where it begins
on July 1, 2016. Although EMIR commenced in early 2014, the data quality is not adequate
for our analysis in the beginning of the sample due to the transition to EMIR reporting®
We also end our analysis on December 31, 2020. Due to the regulatory and reporting changes
after the UK's exit from the EU, the data after December 31, 2020 ceases to include reporting

by EU-based entities, a ecting data coverage.

Finally, to facilitate our analysis, we manually classify individual rms into broad sec-

22This data was collected under EU EMIR.

23As only one of the counterparties needs to be a UK or EU rm|and because the UK is the world's
largest centre for currency trading|we also observe transactions involving non-UK and EU rms.

24Having examined other TRs, we are con dent our sample covers the vast majority of UK FX derivatives
trading over our sample. Of note, UnaVista is now known as LSEG Regulatory Reporting Limited.

25\We have carefully cleaned the data and addressed the various data issues we detected, of which there
were many, while still keeping as many transactions as possible. Figures B.1 and B.2 in the Online Appendix
underscore the critical importance of data cleaning.

26\We detected data issues for banks in 2015 and the rst half of 2016, which were not present for other
types of rms, and so begin analyzing banks on July 1, 2016.

14



tors and sub-sectors. The ve broad sectors we consider are: (i) asset managers; (ii) non-
nancial corporates; (iii) insurance companies; (iv) (non-bank) market maker&; and (v)
banks. Within the asset management sector, we consider three sub-sectors: hedge funds, in-
vestment funds and pension funds. Within the banking sector, we consider two sub-sectors:
dealer and non-dealer banks. In addition, we also sort rms based on their country of

residence. Online Appendix B.4 provides further details on our sector classi cations.

4 OQverview of the London FX Derivatives Market

To introduce the OTC FX derivatives market in the UK, we provide summary statistics on

the market's participants, their transactions, and the market's average size over our sample.

4.1 Firms and Transactions

We begin by tabulating the number of rms in each sector that transact in the UK OTC
FX derivatives market at least once over our six-year sample. Figure la summarizes the
statistics, which highlight that asset managers make up roughly 70% of the over 16,000
individual rms that we observe.?® The next largest segment are non- nancial corporations,
which make up close to 25% of all rms. The remaining 5% of rms are split roughly evenly
between banks, insurance companies, and market makers. Within banks, we identify 21

dealers, with the remainder classi ed as non-dealer banks.

Investment funds are by far the most common type of asset manager trading FX deriva-
tives (see Figure 1b), making up 89% of the 11,500 asset managers in our sample. Pension
funds' share sits signi cantly lower at 8% while hedge funds' share is even lower at 3%.

Overall, since the vast majority of FX derivatives transactions have a dealer bank or market

2TWithin non-bank market makers are all agents that plausibly play a market-making role in FX deriva-
tives market, namely, FCA-authorized market makers, FX brokers, FX services rms, clearinghouses and
nancial market administrators.

28The entity of observation is at the fund-level, e.g., \Blackrock US Small Cap", which is the level at
which currency risk is managed, and -not at the institution-level, e.g., \Blackrock".
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Figure 1: Firms in the UK FX Derivatives Market

(&) Number of Unique Firms by Sector (b) Share of Types of Asset Managers

(c) Firms' Country of Residence by Sector

Note. Number of unique rms in the UK FX derivatives market, by sector and type of Asset Manager,
and their countries of residence. Firms included are those reporting under EMIR to the DTCC and
UnaVista trade repositories between January 1 2015 (July 1 2016 for Banks) and December 31 2020.

maker on (at least) one side of the contract, these statistics showcase the signi cant asym-
metry between the number of clients and dealers/market makers in the OTC FX derivatives

market.?®

Figure 1c sorts rms according to their country of residence. At one extreme, the vast
majority of individual non- nancial corporates, dealer banks and market makers in the UK
FX derivatives market over our sample are UK-resident entities. At the other, over 2/3

of the individual investment funds and non-dealer banks in the UK market are resident in

29Figure A.1 in the Online Appendix presents the number of rms in each sector trading FX derivatives
in 4 \major" crosses. Figure A.2 presents the same for types of asset managers.
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Figure 2: FX Derivative Transactions by Sector

(a) Transactions per year by Sector (b) Transactions per year by Fund Type

Note. Average number of transactions per year across all currency-crosses and maturities, by sector
and type of Asset Manager (i.e., type of fund). Firms included are those reporting under EMIR to
the DTCC and UnaVista trade repositories between January 1 2015 (July 1 2016 for Banks) and
December 31 2020.

Europe. Lying in between are pension funds and insurance companies, whose countries of
residence are split roughly evenly between the UK and EU. Interestingly, nearly 80% of the
hedge funds in our sample are resident outside the UK and EU, with many in o shore tax
havens. The signi cant share of non-UK entities in our sample highlights London's role as a

global center for currency trading.

Moving from rms to their transactions, Figure 2a presents the yearly average number of
FX derivatives transactions taken by all rms in each sector. The banking sector, as a whole,
transacts 18 million times per year, on average, across all maturities and currency crosses,
by far the most of any sector. This transaction volume is dominated by dealer banks (17
million per year). Market makers transact the second most, at about 4.5 million per year.
Among clients, the asset management sector transacts the most, at nearly 2 million per year,
followed by non-dealer banks (1 million per year), non- nancial corporates (500 thousand per
year) and insurance companies (50 thousand per year). Within the asset management sector,
as shown in Figure 2b, the investment fund sector (900 thousand per year) and hedge fund
sector (750 thousand per year) transact signi cantly more than the pension fund sector (120

thousand per year). On a per fund basis, however, individual investment funds and pension
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funds transact in similar amounts, whereas individual hedge funds transact over 20 times
more frequently. That dealers transact signi cantly more than their clients showcases that

the vast majority of transactions in the UK FX derivatives market occur between dealers.

In the Online Appendix, we break down each sector's and sub-sector's transactions by
maturity (Figures A.3, A.4 and A.5) and currency-cross (Figures A.6, A.7 and A.8). Focusing
rst on the maturity pro le, we nd that 80% of market makers' transactions have a maturity
of under 1 week, consistent with their use of high-frequency trading to limit the currency risk
on their balance sheets. On the other hand, non- nancial corporations tend to have much
longer investment horizons, with over a third of their FX derivatives transactions having
maturities of longer than 3 months. These longer-maturity contracts may be chosen to more
closely match the maturity of corporates' foreign-currency revenues and liabilitié$. The
majority of asset managers', banks' and insurers' derivatives transactions have maturities
between 1 week and 2 months, with pension funds and insurers opting for slightly longer-

maturity contracts than investment and hedge funds.

Shifting to the currency-cross composition of rms' transactions, we document that al-
though the EUR/USD, EUR/GBP and USD/GBP crosses dominate as a share of rms'
transactions, there is signi cant heterogeneity across sectors. For example, transactions in
these three crosses account for between 44% and 58% of all FX derivatives transactions by
investment funds, pension funds, insurers and non- nancial corporations. However, the frac-
tion is signi cantly less for dealer banks and hedge funds, where these three crosses account

for only 26% and 21%, respectively, of all their transactions.

30| onger-maturity contracts are well-suited to hedge the FX risk associated with long-term foreign-
currency investments. However, it is common for rms to hedge long-maturity FX exposures by continually
rolling over short-maturity derivatives contracts, which are more liquid.
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4.2 Market Size

From rms and transactions, we next move to a notion of market size based on tlstock of

rms' net currency-cross derivatives exposured.

To calculate rm i's net currency-cross stock exposure for thigk; mg currency cross at
time (end-of-day) t, we net-out, across all maturities, all of rmi's transaction-levelf k; mg
cross exposures from all non-expired FX derivatives contracts, indexed byas oft:

. X e X I
StOCK'fk’mg - N HE fk.,mg + N HE fn.ﬁ,kg : (4)
start ' end start * end

t< t<

© start end * start end

whereN s'ta: krz:z and N S'ta:m';“z are de ned in Section 222 The start and end timestamps for
a contract are g, and ., and are measured in seconds while the time indéxs at a
daily frequency and is measured end of day. Therefor8tock ™9 re ects the net amount
of currencyk that rm i will receive (or pay if negative) in the future from all non-expired

FX derivatives contracts in thefk; mg cross as of the end of day.3

To measure the size of the UK FX derivatives market, we examine the sum of rms'
absolutenet currency-cross stock exposures, in USD and averaged over time, for each sec-
fk;mgj.

) P P
tor S, which is given by jStockSfkme = 1 usD=k

Tt This variable

s Stock’
represents a measure of sect@'s daily footprint in the market for fk;mg FX deriva-
tives in the UK based on how exposed rms in secto6 are, on average, to them=k
bilateral exchange rate. The more rms there are in sectof, and the larger are these
rms' net stock exposures, the greater is sectoS's footprint. Summing across all cur-
rency crosses yields sectds's average daily footprint in the UK FX derivatives market

jStockSFXdev = =\ o aess JSTOCKSTMY, where ¢ is the set of all currency crosse¥.

310ur measure of “net market size' is constructed at the currency-cross level in order to compare with the
‘gross market size' measure used by the BIS Triennial Survey.

32|n Section 2, we omitted the contract index since rm i traded only one contract in the fk; mg cross.

33To give a concrete example, to construct the net stock exposure on the's of January 2020, we consider
all contracts that were entered into prior to the end of the day on the 3" of January 2020 and that are still
open as of the end of the day on the 8 of January 2020.

34We ensure there is no double counting since ifk;mg 2  ©°SS then fm;kg 62 °°SS as the de nition in
equation (4) ensures that we consider both orderings when constructing our net stock exposure variable.
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We refer to this quantity as sectorS's \Market Size" in Figure 3. Finally, summing over all
sectors gives the average daily size of the entire UK FX derivatives mark@&tockjF*dev =

< jStockfSFXdenv hased on rms' net currency-cross stock exposures.

Figure 3 showcases that, across all sectors and crosses, the average (absolute) size of the
UK FX derivatives market in net terms, jStockiFX9V s about 3 trillion USD, far less
than the 37 trillion USD gross gure quoted in Borio et al. (2022° The large discrepancy
between measures of the gross and net size of the UK FX derivatives market points to a
substantial amount of long and short derivatives positions in the same currency cross at the

same time for the same rm, most likely by dealer banks in the inter-dealer market.

In terms of the market sizes of individual sectorsjStockiSFX@v —the banking sector
averages 2 trillion USD in absolute net stock exposure over our sample, the largest of any
sector in the UK FX derivatives market. These stock exposures are taken predominantly
by dealer banks (1.6 trillion USD see Figure A.10). This stands in marked contrast to
market makers, who, despite their signi cant transaction volume, average only 10 billion
USD in stock exposures over our sample. This highlights an important distinction between

the behaviour of dealer banks and market makers in UK FX derivatives marketé.

In terms of clients, asset managers have the largest footprint in FX derivatives markets,
with absolute currency-cross net stock exposures averaging 600 billion USD, followed by non-
dealer banks (450 billion USD), non- nancial corporates (250 billion USD), and insurance
companies (70 billion USD). Within asset managers, as shown in Figure A.9, hedge funds
have limited net stock exposure, averaging only 40 billion USD, despite their signi cant

transaction volume. Investment funds, by contrast, have signi cant net stock exposures

35The latter value corresponds to the 97 trillion USD gross size of the global FX market in 2022 quoted
by Borio et al. (2022), times the 38% UK market share quoted by the 2022 BIS Triennial Survey of FX
Markets. The gross size is constructed by adding up the notionals of all outstanding contracts across all
rms, rather than netting contracts at the rm-level.

36Note that we do not observe the FX derivatives positions of UK dealer banks in other jurisdictions,
such as the US, and, as a result, do not observe dealer banks' global net exposure across all jurisdictions. In
contrast, the non-bank market makers in our dataset are unlikely to have signi cant FX derivatives positions
elsewhere, which explains their limited net exposures from contracts reported in the UK.
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Figure 3: Average Absolute Value of Firms' Net Currency-Cross Stock Exposures by Sector

(a) Asset Managers (b) Non-Financial Corporates

(c) Insurers (d) Market Makers

(e) Banks

Note. Average absolute value of rms' net currency-cross stock exposures in USD across all rms
in a sectorjStockjS kM9 and across all currency crossefStockjSFXdev  Firms included are those
reporting under EMIR to the DTCC and UnaVista trade repositories between January 1 2015 (July
1 2016 for Banks) and December 31 2020. 21




averaging nearly 350 billion USD, with pension funds lying in between at 200 billion USD.

Turning to the composition of sectors' FX market footprint,jStockjS M9, the EUR/USD

and GBP/USD crosses represent the two largest currency-cross markets, as measured by
rms' net stock exposures, for all sectors. For asset managers, namely pension funds and
investment funds, as well as non- nancial corporates and insurers, the EUR/USD and
GBP/USD crosses capture a majority of their sectors' overall net stock exposures, with
shares ranging from 51% to 70%. By contrast, for banks, market makers and hedge funds,
the share of sector-wide stock exposures accounted for by these two \major" crosses are
smaller, ranging from only 27% to 34%, since these sectors take positions in a much wider
array of currency crosses. Aside from these two major crosses, the EUR/GBP and JPY/USD
crosses also represent a signi cant share of each sectors' overall net cross stock exposure.
More generally, sectors' net cross stock exposures are dominated by crosses involving G7
currencies. In terms of emerging market currency crosses, the CNY/USD cross is the most
prevalent, especially for banks and hedge funds, although these average gures are skewed
by the large exposures that these sectors built up during the US-China trade war. Overall,

di erences in the currency-crosses traded across sectors may re ect di erences in the size
and currency denomination of their assets/liabilities as well as di erences in the degree to

which they use derivatives to hedge versus speculate.

5 Currency Positions

This section documents a series of novel facts related to rms' and sectors' refrrency stock
exposures from FX derivatives. We focus on net currency exposures since rms' pro ts and
losses when trading FX derivatives depend on the net amount of, e.g., USD, they are set

to receive or pay in the future, regardless of the underlying composition of trades across

370f note, the average absolute net cross exposures of dealers (1.6 trillion USD) and clients (1.3 trillion
USD) need not be equal for two reasons: 1. dealers take cross exposures with other dealers; and 2. dealers
take cross exposures with foreign entities, especially through intra-group transactions.
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di erent currency crosses (see Section 2). This makes rms' net currency stock exposures

central in theoretical models.

Based on equation (2), rmi's net currency{ stock exposure is constructed by netting all
of rm i's transaction-level currency-cross exposures from all non-expired contracts in which
it receives or pays currency:

8 9
X < X . X e T
Stock' = N Ty N rmle (5)

start ' end start * end ,

mel’ : t<

* start t<

end * start end

Stocl{;' therefore measures rmi's net exchange-rate exposure to currendyfrom all FX
derivatives contracts that remain open as of timé. To help interpret Stocl{;I in the data,
we leverage insights from our theoretical framework in Section 2, which showed that rms'
net currency exposures are comprised of a hedging component|which is often one-directional
due to persistence in rms' non-derivatives operations|and a speculative component|whose

direction is likely to uctuate over time due to changes in exchange-rate expectations.

5.1 Net Currency Stock Exposures

We begin by presenting sector-level net currency stock exposures, constructed by summing
the positive and negative net stock exposures of rms in a given sect8, i.e., we report
Stock™ = P < Stock” . This variable captures how exposed sector-level aggregate pro ts
from FX derivatives are to movements in the currency-exchange rate (visa-vis the rms'
currencies of operation). Figures 4 and 5 display sector-level net currency stock exposures
for the three major currencies traded in the UK: the USD, EUR, and GBP. We further break
down these sector-level net exposures into the net exposures taken by UK- and EU-resident
rms, which are presented in Figures A.11 and A.12 in the Online Appendi$ Together,

these gures reveal a number of noteworthy facts.

38We present this decomposition by country of residence only for the client sectors, since there are too
few market makers and dealer banks in some cases to preserve anonymity. Similarly, since there are very
few UK hedge funds in our sample, we decompose the hedge fund sector's net exposures into the exposures
by EU and non-EU hedge funds.
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Figure 4. Sector-Level Net Currency Stock Exposures to Major 3 Currencies

(a) Asset Managers (b) Non-Financial Corporates
(c) Insurers (d) Market Makers
(e) Non-Dealer Banks (f) Dealer Banks

Note. Sector-level net currency stock exposures, calculated as the net currency stock exposure (see
equation (5)) of rms in a particular currency visa-vis all other currencies and then aggregated across
rms in a particular sector, for the major three currencies|USD, EUR, GBP. Currency exposures

are measured in units of local currency (i.e., in GBP for GBP exposures). Firms included are those
reporting under EMIR to the DTCC and UnaVista trade repositories between January 1 2015 (July

1 2016 for Banks) and December 31 2020.
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Figure 5: Asset Manager Types' Net Currency Stock Exposures to Major 3 Currencies

(a) Pension Funds (b) Investment Funds

(c) Hedge Funds

Note. Types of asset managers' net currency stock exposures, calculated as the net currency stock
exposure (see equation (5)) of rms in a particular currency visa-vis all other currencies and then
aggregated across rms in a particular sector, for the major three currencies|USD, EUR, GBP.
Currency exposures are measured in units of local currency (i.e., in GBP for GBP exposures). Firms
included are those reporting under EMIR to the DTCC and UnaVista trade repositories between
January 1 2015 and December 31 2020.

[. Direction

The rst set of facts relate to the direction of rms' net currency stock exposures. The
asset management sector[namely pension funds and investment funds|along with the in-
surance sector, always maintain a stock of net-long exposures to both the EUR and GBP and
net-short exposures to the USD. Strikingly, these positions are highly strati ed according
to rms' country of residence: EU-based rms in these nancial sectors carry net-long EUR
and net-short USD exposures while UK-based rms hold net-long GBP and net-short USD

exposures. Notably, EU- (UK-) based rms in these sectors retain minimal net exposure to
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the GBP (EUR)®°. Through the lens of our framework in Section 2, these one-directional net
currency exposures are consistent with a strong hedging demand for FX derivatives. Specif-
ically, these positions are consistent with the UK- and EU-based nancial rms in these
sectors holding persistent long positions in USD-denominated securities, with obligations

indexed in either GBP or EUR, which they seek to hedge via FX derivative$.

Turning to non- nancial corporations, the sector is net-short the USD for most of the
sample, net-long the EUR and, di erent to nancial rms, net-short the GBP. Most of the
non- nancial sector's net-short USD exposure is held by EU-resident corporates, who are also
commensurately net-long the EUR. These positions may once again be driven by hedging
demand. Speci cally, if EU corporates are net-exporters to the US and invoice US sales in
USD, then they would hedge future pro ts from US sales by maintaining a stock of net-short
USD derivatives exposures. In terms of the other currencies, the corporate sector's net-short
GBP exposure, as well as much of their net-long EUR exposure, can be rationalized by
the hedging demand of both UK- and EU-resident non- nancials. Speci cally, UK-based
corporates may be net-short the GBP and net-long the EUR to hedge the cost of future
intermediate inputs imported from the Eurozone. Relatedly, EU-based non- nancial rms
may be net-exporters to the UK and choose to hedge their UK sales revenue, priced in GBP,

by taking net-short GBP and net-long EUR derivatives exposures.

We next move to the currency positions of hedge funds and non-dealer banks. Di erent
to the other sectors, hedge funds' net currency stock exposure to all three major currencies
changes signs repeatedly over time. This may be due to frequent FX derivatives rebalancing
in response to market developments, indicative of a stronger speculative demand for FX
derivatives, as compared to hedging demand. For instance, hedge funds move to being

net-long the USD at the start of the Fed hiking cycle in 2015, a period in which the USD

39Maggiori et al. (2020) show that mutual funds are biased towards holding securities denominated in
home currencies and in dollars, which is consistent with these ndings.

4OAlthough the magnitudes are small, the UK asset management and insurance sectors are persistently
net-short the EUR while their EU counterparts are persistently net-short the GBP. These one-directional
exposures are also consistent with a hedge by these UK (EU) rms of their EUR (GBP) denominated assets.
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appreciated. Similarly, non-dealer banks' USD exposure is also volatile and changes sign
over our sample, which suggests that speculative demand may play a role for their overall
FX derivatives positions as well. Interestingly, the direction of the net stock exposures taken
by EU and non-UK hedge funds over time are similar. Conversely, the positions taken
by UK and EU non-dealer banks are distinct, with EU-based entities' net exposures being
more stable and one directional compared to those of UK-based entities. This suggests
that hedging demand may be more prominent for EU-resident non-dealer banks than for

UK-resident ones.

In the case of market makers, we would expect that if we observe all of their transactions,
their net exposure should be very close to zero. This is precisely the case for the GBP.
The net exposure with respect to the EUR is close to zero as well. However, their USD
exposure sometimes deviate from zero, most likely due to us not observing some of their USD
transactions, reported elsewhere. Having said that, the value of the market making sectors’
net USD stock exposure is generally below 10 billion USD, despite the tens of thousands of

daily transactions we document for market makers.

In contrast to these other sectors, the 21 large dealer banks in our sample are net-long
the USD and net-short the EUR and GBP. Dealer banks therefore appear to be the pri-
mary sector accommodating clients' FX derivatives demand in the UK market by taking the

complementary net currency stock exposures.

Importantly, due to potential within-sector heterogeneity in rms' FX derivatives use,
sector-level net exposures may obscure whether individual rms' net exposures are one-
directional or change signs frequently over time. To address this, Figure 6 presents the
fraction of days that individual rms in a given sector have net-long currency stock exposures
to the EUR, GBP and USD. This rm-level analysis allows us to evaluate the share of rms

within each sector that have one-directional net exposures over most of our sample.
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Figure 6: Distribution of Firms' One-Directional Net Currency Stock Exposure by Sector

(a) Non-Financial Corporates (b) Insurance (c) Pension Funds

(d) Hedge Funds (e) Investment Funds (f) Non-Dealer Banks

Note. Figure 6 presents the distribution of the fraction of days that individual rms in a given sector
have net-long (positive) currency exposures to the EUR, GBP and USD, for the six client sectors.
Firms included are those reporting under EMIR to the DTCC and UnaVista trade repositories
between January 1, 2015 (July 1 2016 for Banks) and December 31, 2020.

We nd that over 70% of individual pension funds, insurance companies, and non- nancial
corporates maintain the same one-sided exposures to the USD, EUR and GBP over at
least 80% of our sample. This is consistent with strong one-directional hedging demand by
the majority of individual rms in these sectors. The proportion is slightly lower for the
investment fund sector, where about 65% of individual investment funds maintain the same
one-directional net exposure at least 80% of the time. Individual hedge funds and non-dealer
banks are even less likely to maintain persistent one-sided net exposures, especially to the
USD, with shares ranging from only about 50-60%. This suggests that speculative demand
may play a larger role in the FX derivatives use of rms in these sectors. Overall, these

rm-level ndings are in line with the conclusions from our sector-level analysi&

[l. Magnitude

410f note, from Figures A.14 and A.15 in the Online Appendix, we see that UK investment funds (EU
non-dealer banks) tend to be more one-directional than their EU (UK) counterparts.

28



The second set of facts relate to the magnitude of sectors' net currency stock exposures.
Over our sample, the asset management sector's net currency stock exposure is signi cantly
larger than those of the other client sectors. At its peak in 2017Q3, asset managers as a
whole had a net-short position in the USD of just under 450 billion USD|re ecting the
roughly 250 and 200 billion USD net-short positions by pension funds and investment funds,
respectively. They were, in this period, also net-long the EUR and GBP to the tune of 300
billion EUR and 110 billion GBP, respectively. By comparison, non- nancial corporates’,
non-dealer banks' and insurers' net currency exposures are smaller. In the case of corporates
and non-dealer banks, as we document in the next sub-section, the sector's relatively small
net currency exposure, as compared to their absolute exposures displayed in Figure 3, re ects

signi cant within-sector heterogeneity in the direction of rms' currency derivatives use.

While dealer banks absorb UK clients' net currency demand, the two groups' currency
exposures are not equal and opposite to one another, pointing to substantial cross-border
leakage from the UK FX derivatives market. For example, in 2017Q3, dealer banks have
a net-long USD exposure of over 1 trillion USD, whereas all other sectors combined have
a net-short USD position of less than 700 billion USD. This discrepancy is due to dealer
banks' transactions with foreign entities, in particular, with their foreign headquarters and/or
subsidiaries. These intra-group transactions allow dealer banks to manage their currency

exposures while continuing to meet USD hedges demanded by other sectors.
[1l. Patterns and Trends

The third set of facts relate to patterns in sectors' net currency stock exposures over time.
The asset management sector's net USD and EUR stock exposures decrease dramatically
from 2017Q3 to 2018Q1, shrinking from -450 billion to -100 billion USD and from 300 billion
to 30 billion EUR, respectively. While their net USD exposures patrtially rebound to near
-200 billion USD, their net EUR exposures do not. The sector's net GBP exposure declines
as well, although more mildly, before fully rebounding. As can be seen in Figure 5, about

70% of the initial decline comes from a reduction in pension funds' net exposures, with the
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remainder due to a fall in investment funds' net exposures. Beginning a year later, we also
observe a signi cant but more gradual decline in the net USD and EUR exposures of non-
nancial corporates and dealer banks, although these are not accompanied by movements in

their GBP exposures.

To interpret these trends, we decompose these sectors' net currency exposures by rms'
country of residence, as well as by rms' size, in order to help distinguish between the
intensive and extensive margins of adjustment. Beginning with pension funds, we observe
that about 70% of the decline in this sector's USD net exposures can be attributed to the
departure of a handful of very large European pension funds from our sample over this period
(see Figures A.12 and A.23}? This extensive margin adjustment cuts the European pension

fund sector's net EUR exposure in the UK derivatives market to near zero in early-2018.

The remaining 30% of the decline in pension funds' USD net exposures, as well as most
the decline in the sector's GBP net exposures, comes from UK pension funds along the
intensive margin (see once again Figures A.12 and A.23). UK pension funds may have had
an incentive to build up larger net exposures in 2016 and 2017 as a hedge against greater
economic uncertainty in the UK|tied to the Brexit referendum|and in the USi|tied to

the presidential election|which they then unwound from 2017Q3 to 2018Q1.

A similar pattern is present for the investment fund sector: about 70% of the decline
in the sector's net USD exposure re ects reduced exposures by EU investment funds|
including by the largest funds|with the remaining 30% due to reduced exposures by UK
investment funds, mostly along the intensive margin (see Figures A.12 and A.24). The
intensive-margin adjustment may once again re ect the unwinding of net exposures built up
during the period of heightened geopolitical risk in 2016-2017. Interestingly, UK investment
funds' net exposures, especially with respect to the GBP, rebound following their trough in

2018Q1.

42T0 assess the contribution of the departure of large funds, Figure A.23 separately aggregates the expo-
sures of funds that are net-long and net-short as well as highlights the net exposures taken by the largest
funds, as outlined in the next Section 5.2.
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Turning to non- nancial corporates, we observe that the erosion of their USD and EUR
net exposures can be almost entirely attributed to a reduction in exposures by EU-based
entities (see Figures A.11 and A.21). In terms of dealer banks, the decline in their USD and
EUR net exposures occurs predominantly via the EUR/USD currency cro4%.In both cases,
while these sectors' USD and EUR net exposures decline considerably, we do not observe

any changes in their net GBP exposures.

In all, these patterns are consistent with the reduction of EUR trading and the departure
of EU-based entities from the UK FX derivatives market in anticipation of Brexit-related

regulatory changes, which eventually came into e ect at the end of 2020.

5.2 Heterogeneity and Concentration

Next, we leverage our rm-level data to examine within-sector heterogeneity and concen-
tration in rms' currency derivatives net stock exposures. Relative to the previous section,
rather than netting out the positive and negative currency stock exposures across rms in a
sector, we separately aggregate the exposures of rms who are net-long and net-short par-
ticular currencies to generate sector-level net-long and net-short currency stock exposures.
Speci cally, we constructStock™ ' = i 25+ Stock' and Stock™ * = i 25, Stock', where

S/ and S, correspond to the set of rms in sectorS that are net-long and net-short cur-
rency | at time t, respectively. This enables us to explore within-sector heterogeneity in the

direction and magnitude of rms' currency exposure.

Furthermore, to investigate within-sector concentration in rms' currency derivatives po-
sitions, we also distinguish the positions taken by the largest rms in each sector|those with
the largest sample-average absolute net stock exposures|from those taken by smaller play-

sHil

ers. Speci cally, we decompose, e.gStock™ " into the exposures of three mutually exclu-

sive groups denoted b)iStoclqSl+ " ;', wherem 2 f 5 Largest PlayersNext 10 Largest Players

43Figures A.27 and A.28 in the Online Appendix present sector-level neturrency-cross stock exposures
for the major crosses. Figures A.29 and A.30 do the same broken down by rms' country of residence.
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Smaller Playerg, with Stoclqs‘ ! decomposed analogousf).

Sectoral net-long and net-short USD stock exposures, broken down by rm size, are
displayed in Figures 7 and 8. The corresponding gures for the EUR and GBP are shown in
Figures A.16 { A.19 in the Online Appendix. Figures A.20 | A.26 in the Online Appendix

further break down the sectoral net-long/short exposures by rms' countries of residenée.
|. Concentration

We document signi cant levels of concentrations for most sectors. In particular, the
dealer bank, market maker, insurance, hedge fund sectors are all highly concentrated, both
as a whole as well as broken down by rms' countries of residence. At the most extreme in
terms of concentration is the dealer bank sector, which also holds the largest net exposure.
In absolute value, the ve largest dealer banks (light blue) hold on-average about 90% of
the sector's entire USD net stock exposure. In contrast, the investment fund industry is
signi cantly less concentrated than other sectors, as seen by the relatively small share of
the sector's overall USD, EUR and GBP net stock exposures maintained by the largest 5
(and next largest 10) players, which are shaded in light (dark) blue. This result holds for
both UK and EU investment funds. The corporate sector's net stock exposures are also
distributed relatively evenly across rms, although this result is driven entirely by UK-based
non- nancials. Similarly, while the net stock exposures taken by the UK pension fund sector
are less concentrated, the EU pension fund sector's net positions are attributable to only a
handful of large rms. The opposite is the case for non-dealer banks, where UK-based rms'’
exposures are more concentrated than those of their EU-resident counterparts. This pattern
of high concentration suggests that counterparty and operational risks are likely sizable in

the market, which raises important issues for nancial stability.

“For example, S; ° Hrest Players g the aggregated net-long currencyl- stock exposure at timet of rms
in sector S that are among the 5 Largest Playersin sector S in terms of sample-average absolute net stock
exposure in currencyl.

4SFigures A.31{A.39 in the Online Appendix present sectoral net-long/short currency-crossesstock ex-
posures for the major crosses, again distinguishing between large and small players. Figures A.40-A.46 do
the same broken down by rms' country of residence.
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Figure 7: Firms' Net-Long and Net-Short USD Stock Exposures Across Sectors

(a) Asset Managers (b) Non-Financial Corporates
(c) Insurers (d) Market Makers
(e) Non-Dealer Banks (f) Dealer Banks

Note. Sectoral net-long and net-short USD stock exposures, highlighted in blue and beige, are
calculated by separately aggregating the net stock exposures of rms in a sector that are net-long
and net-short the USD visa-vis all other currencies. The black line refers to the sum of the net-long
and net-short USD stock exposures, which is shown in Figure 4. Shaded in light and dark blue
are the net-long and net-short positions of the largest 5 and next largest 10 rms (players) in the
sector in terms of average net USD stock exposure over the sample. In beige are the exposures of
the smaller rms. USD stock exposures are measured in units of USD. Firms included are those
reporting under EMIR to the DTCC and UnaVista trade repositories between January 1, 2015 (July

1 2016 for Banks) and December 31, 2020.
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Figure 8: Firms' Net-Long and Net-Short USD Stock Exposures Across Fund Types

(a) Pension Funds (b) Investment Funds

(c) Hedge Funds

Note. Types of asset managers' (funds') net-long and net-short USD stock exposures, highlighted in
blue and beige, are calculated by separately aggregating the net stock exposures of rms in a sector
who are net-long and net-short the USD visa-vis all other currencies. The black line refers to the
sum of the net-long and net-short USD stock exposures, which is shown in Figure 5. Shaded in light
and dark blue are the net-long and net-short positions of the largest 5 and next largest 10 rms in
the sector in terms of average net USD stock exposure over the sample. In beige are the exposures
of the smaller players. USD stock exposures are measured in units of USD. Firms included are those
reporting under EMIR to the DTCC and UnaVista trade repositories between January 1, 2015 and
December 31, 2020.

. Heterogeneity

We observe considerable heterogeneity in the direction of individual asset managers',

corporates' and non-dealer banks' net stock exposures. The heterogeneity in asset managers'

net exposures is primarily due to investment and hedge funds. As a result, while the net

USD stock exposure of the asset management industry peaks at around -450 billion USD,

the sum of the absolute value of individual funds' net-short and net-long stock is nearly 750

billion USD, re ecting short positions of 600 billion USD and long positions of 150 billion
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USD. This cross-sectional heterogeneity in the direction of asset managers'|namely, UK and
EU investment funds'|USD positions may re ect di erences across funds in the currency
denomination of their assets/liabilities or the extent to which they use derivatives to hedge
vs. speculate. A similar pattern is present for non-dealer banks. Non nancial corporations
are likely to have di erent hedging needs depending on whether they are EU or UK rms,
importers or exporters. As for hedge funds, heterogeneity in their exposures likely re ects

di erences in the exchange-rate expectations that underlie their currency bets.

In contrast, there is limited within-sector heterogeneity in the direction of UK and EU
pension funds' and insurance companies' net exposures. This may re ect within-sector sim-

ilarities in rms' non-derivatives portfolios alongside strong hedging demand.

6 FX Market Adjustment

6.1 Speculative Demand and Investment Strategies

The previous section studied patterns in the cross-section and time series of rms' net cur-
rency stock exposures, which primarily shed light on the hedging component of rms' FX
derivatives use by sector and country of residence. In this section, we shift focus to the
speculative component of rms' FX derivatives demand by examining how rms adjust their
exposures \on the margin” with respect to three well-known FX investment strategies: the
carry trade, momentum and a strategy based on the arrival of exchange-rate-relevant macroe-
conomic news® By focusing on the behavior of all market participants, our ndings also

shed light on how the market equilibrates as speculative demand changes.

Our empirical analysis is once again motivated by the theoretical framework outlined in
Section 2, which showed that rms' FX derivatives demand is comprised of a hedging com-
ponent and a speculative component. In particular, equation (3) expressed the speculative

component of rms' FX derivatives demand as a function of their expected excess return.

46See e.g. Burnside et al. (2011), Lustig et al. (2011) and Stavrakeva and Tang (2024).
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These expectations, and hence rms' net exposures, may load on classic FX investment

strategies.

To evaluate this, we use rms' netcurrency-crossstock exposures, de ned in equation (4),
since FX investment strategies are de ned with respect to a currency cross. We focus on the
net exposures of the most-traded currency crosses in our dataset, namely, the EUR/USD,
GBP/USD, EUR/GBP and JPY/USD. For a given currency cross f m; kg and a series of
horizons (days)h = [0; 90], we estimate three sets of rm-level panel regressions, by sector,
to assess the extent to which the net cross exposures of rms in a given sector adjust in ways

consistent with the three FX investment strategies. Each set of regressions estimates:

Stocl{fﬂ“kg Stock' "9 _
jStock:fmikg;

h, hymk_, h.
Pt 20 U (6)

where, as beforeStock ™ % is rm i's net currency-cross stock exposure in croésn; kg

de ned such that an increase corresponds to a greater net-long (short) stock exposure to
currency m (k). The change in exposure is scaled by the sample-average absolute rm-level
net exposure jStockifmkej = (1=T) P . jStock "™ 9. We winsorize the dependent variable
at the 1% and 99% levels to remove outliers." is a rm xed e ect and we examine horizons

h = [0;90] (days) to capture the fact that rms may re-balance over di erent horizons. In
each set of regressionitn:;ﬁ is a variable that de nes the FX investment strategy in terms

of country m and k observables, as outlined below.

It is important to point out that the hedging component of rms' FX derivatives holdings
are subsumed in the residuah{}t. This implies that estimates of " will capture both trading
in line with the given FX investment strategy and co-movement between rms' hedging

m;k

demand and the variableZ ., .

l. Carry Trade

Given the well-known forward premium puzzle, rmi may expect to earn a positive

excess return from an investment strategy in which they go net-long a "higher-interest-rate'
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country's currency and net-short a “lower-interest-rate' country's currency. In other words,
rm i may believe thatE! S Fi™ is increasing in the countrym versusk interest

rate di erential, r™ r¥. This implies the following speci cation:
mk _ k k
Zon = (g rén) (M 1)

We use 10-year nominal government bond yields to measure interest rate di erentials in our

baseline, but nd similar results when using 1-year nominal government bond yields.

As a concrete example, consider the EUR/USD cross wheme = USD and k = EUR.
Firms speculating based on the carry trade strategy on the margin would increase their
net-long (net-short) stock exposure to the USD (EUR), through the EUR/USD cross, as US
interest rates rise relative to German yields. This will result in a positive ". A negative

h would instead likely re ect a covariance between interest di erentials and the hedging

component of rms' FX derivatives demand.
[l. Momentum

Another well-known FX investment strategy is momentum, where rmi may expect
that if one currency has appreciated against another over the past month, it will continue
appreciating in the future in excess of the forward rate, i.eEl S Fi " may be

increasing in the log exchange rate changs{‘,zm sfzg‘o. This implies a speci cation with:
mk _ k=m k=m k=m k=m
Zivh =(Sten St zoen) (St1 St 30 1)

Considering an example withm = USD and k = EUR, rms that trade on a momentum
FX strategy will increase their net-long derivatives positions in the USD and their net-short
positions in the EUR as the 30-day USD appreciation against the EUR grows. This results
in a positive ". Conversely, if rms take a \reversal" investment strategy of decreasing their
net-long (net-short) USD (EUR) derivatives exposure as the USD's appreciation against the
EUR grows, we would see a more negative’. Again, however, a negative " would more

likely be due to rms' hedging demand.
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[1l. FX Macro News

Lastly, we consider how rms adjust their FX derivatives exposures based on the arrival
of macroeconomic news that move exchange rates. Specically, rims expectation for
future exchange rate movementsEi S5 Fin " , may be related to contemporaneous
and lagged macro news surprises, with each surprise de ned as the di erence between the
actual value released for a macroeconomic variable, such as GDP, unemployment or in ation
in country k or m, and the consensus expectation for that variable from survey responses.

To examine how rms adjust their net FX derivatives exposures in response to macro news

relevant for exchange rates, we adopt the following speci cation:

Z¥ = FXMacroNews ™.,

m;k

where F XMacroNews ™., is an aggregate between datgsand t + h of a daily FX
macroeconomic news index. Similar to Stavrakeva and Tang (2024), this FX macroeconomic

news index is the tted value from the following daily regression:

k=m

ss = + MacroSurp ¢+ "

whereMacroSurp  contains contemporaneous and lagged macroeconomic surpri$eas
this FX macroeconomic news index explains 50-60% of monthly and quarterly exchange
rate movements (Stavrakeva and Tang, 2024), it may correlate with rms' exchange-rate

expectations.

Taking the m = USD and k = EUR example, rms may adjust their FX derivatives
demand in a way that propagates macro news to exchange rates by increasing their net-
long stock exposure to thdJSD visa-vis the EUR over the same period in which US and
Euro-area macro news appreciates the USD against the EUR. Such behavior would result in

a positive ". Conversely, if rms adjust FX derivatives exposure in a manner contrary to

4TWe use the lag structuref 0; 1; 2; 30; 60; 90; 120, 150, 180y for the macro surprises in the estimation, where
if a macroeconomic surprise is not present on a given date, we use the latest available surprise. For the full
list of macro surprises, see section B.5 in the Online Appendix.
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the transmission of macro news to exchange rates, then this would pushto be negative,

which would likely be due to rms' hedging demand.

Adjusting Net FX Derivatives Exposures \On the Margin" Figure 9 presents re-
sults by sector from estimating regression (6) in the EUR/USD cross for each of the three
FX investment strategies. In particular, Figure 9 displays results for three sectors|hedge
funds, non- nancial corporates and dealer banks|since, as we discuss below, these three
sectors de ne three distinct patterns of \on-the-margin" adjustment, with the other sectors’
behavior aligning|albeit less consistently across the di erent strategies and currencies|into
one (or more) of these patterns. The results for the other sectors and other crosses, which
we discuss in this section as well, are displayed in the Online Appendix A.4. By studying
the adjustment of all sectors, we can shed light for the rst time on how net exposures
equilibrate across the entire FX derivatives market in response to moves in interest rates,

exchange rates and macro news.

First, we nd clear and robust evidence that hedge funds adjust their net derivatives
exposures in line with the carry trade, momentum and macro-news FX investment strategies,
with their positive rebalancing coe cients evident across almost all adjustment horizons up
to 1 quarter. Furthermore, these FX adjustments hold not only for the EUR/USD cross but
also for the GBP/USD, JPY/USD and EUR/GBP crosses as well (see Figures A.47 {A.49).
Given that FX derivatives hedging demand is likely second order for hedge funds, these
estimated coe cients predominantly re ect changes in hedge funds' speculative demand for
FX derivatives in response to changes in interest di erentials, exchange rates and macro
news. Importantly, by adjusting their exposures in a manner consistent with exchange
rate anomalies|i.e., the forward premium puzzlea la Fama (1984)|and with the strong
relationship between exchange rates and macro news (see Stavrakeva and Tang, 2024), hedge

funds appear to play an important role in price formation in FX derivatives markets.

Speculative demand also appears to play a role in investment funds' and non-dealer banks'

39



Figure 9: Investment Strategies and Changes in Firms' EUR-USD Derivatives Exposure
(I) Carry Trade

(a) Hedge Funds (b) Non-Financial Corporates (c) Dealer Banks

(1) Momentum

(d) Hedge Funds (e) Non-Financial Corporates (f) Dealer Banks

(11 FX Macro News

(g9) Hedge Funds (h) Non-Financial Corporates (i) Dealer Banks

Note. Figure 9 presents the "s for h 2 [0;90] from estimating rm-level panel regressions (6) for
three FX investment strategies|Carry Trade (Row I), Momentum (Row II) and FX Macro News
(Row IIl)|for 3 sectors|hedge funds, non- nancial corporates and dealer banks|in the EUR/USD
currency cross. Results for the remaining sectors and crosses are in Appendix A.4. Inner and outer
shaded areas correspond to 90% and 95% con dence intervals constructed using two-way clustered

standard errors by rm and time.

on-the-margin FX rebalancing (see Figures A.50{A.53). In particular, investment funds

appear to perform the carry trade in the EUR/USD, JPY/USD and EUR/GBP crosses, but
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not in the USD/GBP. The magnitude of these associations is smaller than for hedge funds
and is present only for horizons of about 20 days or less. However, there is little consistent
evidence that investment funds trade speculatively on momentum and macro news. Similarly,
non-dealer banks appear to carry trade in the EUR/USD, GBP/USD and JPY/USD crosses
and trade speculatively on macro news in the EUR/USD and GBP/USD crosses, although
the results are much weaker than for hedge funds. Overall, the lowef's and wider error
bands for investment funds and non-dealer banks compared to hedge funds likely re ect
the signi cant within-sector heterogeneity in rms' FX derivatives use. In particular, many
rms in these sectors likely have strong hedging demand for FX derivatives, which may be

associated with negative "s, muddying the results.

Turning to the behavior of non- nancial corporations, Figure 9 highlights that rms in
this sector robustly move in the opposite direction to hedge funds across all three investment
strategies, decreasing their exposures on the margin to higher-interest-rate and appreciat-
ing currencies. As for hedge funds, these negativés hold across all horizons and for the
GBP/USD and EUR/GBP crosses as well (see Figures A.47{A.49%. These negative coef-
cients most likely re ect a co-movement between corporations' hedging demand and the
variables de ning these investment strategies. Taking the EUR/USD cross as an example,
higher U.S. interest rates that appreciate the dollar, potentially due to positive U.S. macro
news, may be associated with greater USD-denominated sales revenues for non- nancials,
which they may chose to hedge by going more net-short the USD in derivatives markets.
Importantly, this hedging demand would exert price pressure that pushes exchange rates
away from their fundamentals. This may make non- nancial companies appear to behave

like the \noise traders" of some international macro models.

In addition to non- nancials, there is some evidence that pension funds and insurance
companies also move in the opposite direction to hedge funds with respect to these invest-

ment strategies (see Figures A.54{A.57). The results are clearest for pension funds in the

“8The results are not present for the JPY/USD cross, where non- nancial corporates are much less active.
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USD/GBP currency cross and for insurance companies in the EUR/USD cross. For these
sectors, however, the direction of their rebalancing depends on the currency cross, suggest-
ing the presence of cross-speci ¢ correlations between pension funds' and insurers' hedging

demand and the variables de ning these investment strategié®.

Finally, dealer banks appear largely insulated from exposure to these three investment
strategies, as shown in Figure 9 as well as in Figures A.47{A.49 for the other crosses. Since
dealer banks are on (at least) one side of almost all transactions in the FX derivatives
market, this suggests that they take o setting exposures with speculative players{like hedge
funds|and hedging noise traders|like non- nancials. Despite being net-neutral on the
margin, banks presumably still earn pro ts from their positions by discriminating between
the forward rates charged to speculators and noise traders, suggestive of a toll-taking role

(e.g., Du e et al., 2005).

Market-makers, who overall have a very small net exposure, are less able at the mar-
gin to remain neutral with respect to most investment strategies (see Figures A.54{A.57).
They sometimes appear to accommodate speculators' demand, although the magnitudes are

usually small, suggestive of a desire to o0 set these exposures.

6.2 Hedging Costs and Hedging Exposures

While the previous section documented how correlates of speculative demand move most
positively with the net exposures of certain sectors like hedge funds, this section examines
how di erent sectors' currency stock exposures move with a correlate of hedging demand,
namely changes in hedging costs|as measured by CIP deviations (Du et al., 2018a). To do

so, we re-estimate regression (6) witd™ = CIP/[™9 cCIp/mX9:

49To properly understand how the observed FX derivatives rebalancing co-moves with the rms' hedging
demand, we would require additional information on the rest of these rms' portfolios/balance sheets, which
are not readily available for the wide-range of sectors we consider here. We leave these explorations for
future work.
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Figure 10: Changes in CIP Deviations and Firms' EUR-USD Derivatives Exposure

(&) Non-Financial Corporates (b) Pension Funds (c) Investment Funds

Note. Figure 10 presents the "s for h 2 [0;90] from estimating rm-level panel regressions (7) for 3
sectors|non- nancial corporates, pension funds and investment funds|in the EUR/USD currency
cross. Results for the remaining sectors and the USD/GBP cross are in Appendix A.5. Inner
and outer shaded areas correspond to 90% and 95% con dence intervals constructed using two-way
clustered standard errors by rm and time.

Stocl{;f ﬂ“kg Stocl{;”ln;kg _
jStockiTmkgj

"+ PCIPLR CIPIT+ ul; (M

where CIP,/™ 9 = §™* g 4 kM s the dierence between the cost of synthetic
currency-m borrowing via FX derivatives (f tm:k stm:k+ r{‘;h) and direct currencyim borrowing
r'eh S0 |f CIPtf;r:“;"g > 0, then rms, on average, pay a cost to borrow in currencyn visa-vis
currencyk in FX derivatives markets, that is, a cost to take short positions selling currency
m in the future. If rms are net-short currency m visa-vis currency k via FX derivatives
to hedge their on-balance sheet positions in curreney, then this corresponds to ehedging

cost.

Figure 10 presents results from estimating regression (7) in the EUR/USD currency cross
(with m = USD and k = EUR ) for three sectors: non- nancial corporates, pension funds
and investment funds. Across these three sectors, the positive coe cients indicate that as
the hedging costs to net-short positions in the USD visa-vis the EUR increase, rms in
these sectors decrease their net-short USD positions against the EUR. Since, as we have

documented previously, these sectors appear to maintain persistent net-short USD positions

50synthetic currency-m borrowing involves borrowing in currency k, converting to currency m in spot
markets, and taking a net-short currencyim position with an fm; kg FX forward. This could also be done
in a single transaction with an FX swap.
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to hedge the currency risk on their balance sheets, these results suggest that non- nancials
and pension and investment funds hedge less as hedging costs increase. This pattern holds

across investment horizons and in the USD/GBP currency cross as well (see Appendix A.5)

This negative correlation between hedging costs and USD hedging positions by non-
nancials and pension and investment funds suggests that movements in CIP deviations
(hedging costs) may be driven predominantly by changes in hedging supply, likely by dealer
banks, whose net-long USD positions are negatively associated with CIP deviations (see
Appendix A.5). Further, it suggests that these sectors have downward sloping and price-

sensitive demand for hedging.

7 FX Derivatives Exposures and Exchange Rates

In this section, we move from a rm-level analysis that examines how typical rms in partic-
ular sectors change their net currency exposures with correlates of speculative and hedging
demand to a sector-level analysis that investigates the transmission of aggregate shocks to
exchange rates through changes in sectors' FX derivatives positions. We then show that the
sectors' FX derivatives exposures can explain a signi cant fraction of weekly exchange rate
changes, with correlations between actual and predicted exchange rate changes reaching up

to 0:66.

7.1 Shock Transmission via Derivatives Positions to Exchange Rates

We begin by exploring which sectors mediate the transmission of aggregate shocks to ex-
change rates. To do so, we run panel IV local projections, across four crodseskg, of the

form:
s;fm;kg
k=m k=m s St

0
Sen St 1= t + Xt u (8)

jss;fm;k gj
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sifmke 1 X gpocK ™o :

where ——— = — :l< is the equal-weighted average of the scaled changes
sz;fm;kgj N ., jStockifmkgj

in derivatives exposures across all rms in sector s (assuming there areN such rms)

andX; 1=f CIP{™*% log VIX, 1; ( r™, rk)); sTgare macro- nancial controls,

namely, lagged changes in CIP deviations, the VIX index, interest di erentials and exchange

rates. We use equal-weighted averages, rather than size-weighted, to extract the maximum

variation in positions across all players in a sector while limiting noise.

To understand which agents systematically adjust their exposures in a manner consistent
s;fmkg
with transmitting shocks to exchange rates, we instrument% with two types of
jS5 ko)
aggregate shocks: monetary policy surprises and surprise movements in a US credit spread

macro news index. We discuss each of these surprises in turn below.

Hedge Funds and Monetary Policy Surprises
As has been shown in many studies (e.g., Rogers et al., 2014), surprise monetary policy
tightenings in a given country appreciate the country's currency on-impact. In this section,
we are interested in understanding which agents adjust their FX derivatives positions to
facilitate this transmission. To do so, we run a rst-stage regression instrumenting sector-
level average positions with monetary policy surprises:
gsitmikg

N n JKne 0 .

S o oF TR T Xaru ©)
where "™ and "¥ denote the monetary policy shock in the basen and quote k currency,
respectively. If a sectors plays a role in transmitting monetary policy shocks to exchange
rates, we would expect that a tightening of monetary policy in jurisdictiorm (k) leads sector

s to go more long currencym (K), i.e., we should expect ™ > 0 and Sk < 0.

51Rey et al. (2024) studies common components of changes in equity holdings similarly estimated with
equal-weighted averages of observed holdings within groups of asset managers. They compute a market-
clearing-based decomposition of equity price movements by extrapolating these \representative" common
components to unobserved investors. While we observe a large fraction of the currency derivatives market,
we do not observe the entire market, as in Rey et al. (2024), and so we similarly use sector-level common
components of changes in net exposures to \represent” behavior of each sector, including the behavior of
rms in other markets.
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Figure 11: Aggregate Shocks, FX Derivatives Exposure and Exchange Rates

(a) Hedge Funds & Monetary Policy Shocks (b) Investment Funds & Financial Shocks

Note. Figure 11 presents impulse responses from estimating cross-level panel regressions (8) by 2sls.
In Panel (a), hedge funds' average positions are instrumented using monetary policy shocks according
to rst-stage regression (9). In Panel (b), investment funds' average positions are instrumented using
daily changes in a credit spread macro news index via rst-stage regression (10). For Panel (a), we
use 4 crosses: EUR/USD, USD/GBP, JPY/USD and EUR/GBP, while in Panel (b) we use only

the rst two crosses. First stage regressions are shown in Table A.1. Inner and outer shaded areas
correspond to 90% and 95% con dence intervals constructed using HAC standard errors.

We use Fed, ECB, BoE and BoJ monetary policy shocks in our panel speci cation (9).
Our baseline Fed and ECB shocks are the pure monetary policy shocks of Jarocnski and
Karadi (2020) purged of the \central bank information e ect", although our results are robust
to using the shocks of Bauer and Swanson (2023) and Altavilla et al. (2019), respectivély.
For the BoE, we use the monetary policy shocks of Braun et al. (2025) and for the BoJ, we

use the shocks of Kubota and Shintani (2022).

While we estimate regression (9) for each sector, we focus on the sector for which monetary
policy shocks are a strong instrument and of the expected sign, which corresponds to the
hedge fund sector. As shown in Table A.1 in Appendix A.6, the rst-stage F-stat for hedge

funds is 1367, with the coe cients ™ > 0 and Sk < 0 and signi cant.

The second-stage impulse response function from estimating (8) using changes in expo-
sures of the hedge fund sector by 2SLS is shown in Panel (a) of Figure 11. It highlights

that as hedge funds go long currenay visa-vis currency k via FX derivatives, induced by a

52For example, in the EUR/USD cross, we use Fed ifn) and ECB (k) monetary policy surprises.
53We use a 2-day change of the dependent variable, froh 1 to t + 1, since FOMC announcements on
day t occur after UK markets have closed.
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tightening (loosening) monetary policy surprise in jurisdictiomrm (k), currency m appreciates

against currencyk. Quantitatively, a 1pp increase in hedge funds' net FX derivatives posi-
tion in currency m visa-vis k (relative to their average net exposure) appreciates currency
m by over 03% againstk. This highlights that hedge funds appear to play a key role in

mediating monetary shocks to exchange rates via FX derivatives.

Investment Funds and Credit Risk Surprises Next, we investigate the transmission of
surprise movements in US credit spreads, which have been shown to appreciate the USD (see
e.g., Cesa-Bianchi and Sokol, 2022). To identify surprise movements in US credit spreads,
we construct a credit-spread macro news index, akin to the macro news indices constructed
for exchange rates (Stavrakeva and Tang, 2024), equities (Boehm and Kroner, 2025) and
Treasuries (Altavilla et al., 2017). To investigate which sectors' currency adjustments may
be facilitating a USD appreciation when US credit spreads rise, we estimate the following

rst-stage regression:

S?;fUSD;kg

= gt S;CSCSM acroN ews IUS + OX t 1+ U, (10)
sz;fUSD;kgj

for k = fEUR; GBP g, where CSMacroNews /S is the tted value from the following
daily regressior??

CS’S= + MacroSurp S +";

with CS® denoting the ICE BoA US high-yield credit spread index and wherglacroSurp  /®
contains contemporaneous and lagged US macroeconomic surprises used by Boehm and Kro-
ner (2025). Note, importantly, that this spread-relevant macro news index is a combination

of macro news that traders are most attentive to in determining the value of corporate bonds
relative to Treasuries|likely capturing news relevant to the economic health of US corpo-
rations. The index bears little resemblance, with a correlation of only 6%, to the FX macro

news index used in Section 6.1.

54We exclude the JPY/USD and EUR/GBP since these exchange rates do not always move in a consistent
direction when US credit spreads rise.
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Again, while we estimate the rst stage (10) for all sectors, we focus on the sector for which
the credit risk shock is a strong instrument and for which its coe cient has the expected
sign, which we nd to be the investment fund sector. As shown in Table A.1 in Appendix
A.6, the rst-stage F-stat for investment funds is 2666, with the coe cients on SIS positive
and signi cant, indicating that investment funds go more long the USD against the EUR

and the GBP when US credit spreads rise due to (adverse) US macro news.

Turning to the second stage impulse response function shown in Panel (b) of Figure 11,
which is estimated by 2SLS using equation (8), we see that as investment funds go more
long the USD, induced by the surprise increase in US credit spreads due to macro news, the
USD appreciates against the EUR and GBP. Quantitatively, a 1pp increase in investment
funds' net FX derivatives position in the USD visa-vis the GBP or EUR (relative to their
average net exposure) appreciates the USD by about 1.5% on impact. This highlights that
investment funds' ight to the USD via FX derivatives appears to mediate the transmission

of credit risk surprises to exchange rates.

7.2 Fitting Exchange Rate Movements

Finally, we turn to how much information FX derivatives positions encode of contempo-
raneous exchange rate dynamics. Motivated by the previous section, which showed that
di erent sectors appear to play a role in transmitting distinct shocks to exchange rates, we
include positions changes (and 1 lag) @l sectors, aside from dealer banks, together to try
to \explain" weekly moves in exchange rat&€® Speci cally, we run the following time-series
regression at a weekly frequency (non-overlapping) for a currency crdss; kg.

X Xt Ss;fm;kg

— 0
S = + Sé + X t + Ut: (11)
s2S 1=0 JSS’fm'ng

55As dealer banks can take positions outside the UK market, their positions may be less informative of
residual demand in this market than in closed markets. For this reason, we use the individual demands of
each of the other sectors.
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Figure 12: Fitting Weekly USD/GBP Movements with Derivatives Positions

Note. Figure 12 plots weekly non-overlapping USD/GBP exchange rate log changes in percent (in
black) along with tted values from regression (11), which regresses exchange rates changes on changes
in sectors' FX derivatives positions, with (in blue, full model) and without (in red) macro- nancial
controls. \corr coe " refers to the correlation coe cient between realized changes and model t. Table

A.2 in Appendix A.6 provides full regression results.

The tted values from this regression for the USD/GBP currency cross, along with the
model's correlation coe cient with realized exchange rate changes, are displayed in Figure
12, with the remaining crosses shown in Figures A.60{A.62 in Appendix A.6. The t s
incredibly strong, with a correlation coe cient of 0:6 between actual and tted exchange
rate changes from a regression with only sector-level changes in positions. The coe cient
rises to 064 when macro- nancial controls are included. We nd similar patterns for the
other crosses, although the t is strongest for crosses involving the GBP, likely because the
London market hosts the vast majority of global GBP trading. Of note, the tis less strong
when including each sector individually, which suggests that the positions of each sector
contain unique information for exchange rates, potentially because di erent sectors transmit

di erent shocks to exchange rate markets.
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While all sectors' positions contain some information for exchange rate movements, two
sectors stand out. First, hedge funds positions correlate strongly and positively with ex-
change rates changes in all USD crosses. And second, non- nancial corporates positions
correlate strongly, but negatively, with exchange rates in all crosses not involving the JPY.
That hedge funds positions correlate positively, again, suggests their speculative activity

plays a key role in driving exchange rate dynamics.

8 Conclusion

This paper uses 100 million FX derivative contracts to document important new facts about
the use of FX derivatives by rms, both nancial and non- nancial, in the biggest center

for currency trading, London. We construct dailynet FX derivatives exposure at the rm-

level for the near-universe of rms trading FX in the UK over the period 2015-2020. This
measure, which contrasts with the sector-level net or gross exposures used in many existing
studies, enables us to better capture within- and across-sector heterogeneity in the degree
to which rms' prots are exposed to exchange rate uctuations from FX derivatives. It
enables us to describe the structure of the market and how the di erent market participants
adjust their derivative portfolios following a number of shocks. Leveraging our rm-level
net FX derivatives exposures, we show that individual pension funds, insurance companies,
non- nancial corporates and, to a lesser degree, investment funds, maintain persistent one-
directional net-short exposures to the USD and net-long exposures to their currencies of
operation over our sample, consistent with their use of FX derivatives for hedging purposes
\on average". Dealer banks accommodate these rms' hedging needs by maintaining persis-
tent net-long USD exposures. We nd interesting heterogeneity in net exposures depending
on the geography of rms' countries of residence. Importantly, we also document signi cant
within-sector concentration in rms' net exposures, with the largest 5 players accounting for

a considerable share of sector-wide exposures. This puts to the fore issues of resilience and
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nancial stability, as the distress of a limited number of big players could carry systemic

implications.

We turn to the issue, very important for regulators, of whether FX derivatives are used
for speculative or hedging motives. To do so, we examine how rms adjust their net FX
derivatives exposures \on the margin" with respect to three well-known FX investment
strategies: the carry trade, momentum and macro news-based FX trading. Our ndings show
that hedge funds, and, to a lesser extent, non-dealer banks and investment funds, speculate
using FX derivatives, whereas most other clients tend to adjust exposures in a manner
consistent with hedging. In line with this, non- nancials, pension funds and investment
funds decrease their USD hedging positions as the cost of hedging rises. Owing to this
heterogeneity, dealer banks are able to remain neutral \on the margin™ with respect to these
investment strategies. Hence our work also sheds light on the adjustment dynamics of the

largest FX derivatives market in the world.

Finally, we document that hedge funds play a primary role in transmitting monetary
policy shocks to exchange rates by adjusting their FX derivatives exposures. On the other
hand, investment funds' ight to the dollar in FX derivatives markets in response to US
nancial shocks appears to contribute to USD appreciations in risk-o episodes. Overall,
our ndings highlight that a rich collection of heterogeneous sectors with di erent motives
interacting with one another each play a role in transmitting shocks and together ultimately

price exchange rates.
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A Appendix

A.1 Derivations

Here we derive the general optimization problem of rm with currency of operationc.

Firm i solves the following optimization problem:
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“h . . h . . . . N
— E(I) |]:FX,der|v + X iH é V ar |1,FX,der|v +V ar X i,H +2 COVO |1,FX,der|v ; Xi,H
2

X . . S )
= B4 ST R ST NGO xS
fkmg

3

2

¢ =k i:m=k ¢ =m i:fk;mg
fkmg Varo Sl I:O;l Sl NO;l +

P i— fep— i = i = = i— LEL Ll .
EE 2 fI;ng:fI;nngk;mgCOVO S; “ F(IJ’;T “ Sf m;S;: | F(l)’;riI Sf " N(I)Y;flk’mgN(I)’;fllyng %’
iH P

+Varg Xy +2

¢ =k i:m=k cd=m. iH i.fk;mg
fk;mgCOVO S1 I:0;1 Sl !Xl NO;l

_ o
i c'=k i;m=k c'=m
E'O S1 I:0;1 S1

Var S‘fzk F(ij;Tzk szm
P

¢ =k i:m=k d=m, oc =l i:n=I ¢=n iflng
flngthingsfkmg COM Sy Foi S 5S Fox Si No.1

i = i'm= i =
Var, S{7¢  Fgr osiTm

Cowp S;° Fgr™ sy xiH

i = i'm= i =
Var, {7 Fr osiTm

Consider the case where one of the legs of all derivative transactions has the same currency
as the currency of operation of the investor, i.em = ¢'. Then the expression above simpli es

to:

h [
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A.2 Supplement to Overview of Market

A.2.1 Firms

Figure A.1: Number of Unique Firms Trading Derivatives by Currency Cross

(a) EUR/USD Derivatives (b) USD/GBP Derivatives

(c) EUR/GBP Derivatives (d) JPY/USD Derivatives

Note. Number of unique rms trading FX derivatives in major currency crosses, by sector. Firms
included are those reporting under EMIR to the DTCC and UnaVista trade repositories between

January 1, 2015 (July 1 2016 for Banks) and December 31, 2020.
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Figure A.2: Breakdown of Asset Managers Derivatives Trading by Currency Cross

(a) EUR/USD Derivatives (b) USD/GBP Derivatives

(c) EUR/GBP Derivatives (d) JPY/USD Derivatives

Note. Share of types of asset managers trading FX derivatives in major currency crosses, by sector.
Firms included are those reporting under EMIR to the DTCC and UnaVista trade repositories
between January 1, 2015 and December 31, 2020.

A.2.2 Transaction
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Figure A.3: Maturity Pro le of FX Derivatives Transactions by Sector

(a) Asset Managers (b) Non-Financial Corporates

(c) Insurers (d) Market Makers

(e) Banks

Note. Number of FX derivatives transactions per year, by sector and maturity, taken by rms
reporting under EMIR to the DTCC and UnaVista trade repositories from January 1 2015 (July
1 2016 for Banks) to December 31 2020. To construct this chart, we sort transactions into bins
based on their maturity. The x-axis labels denote the upper bound of each bin, e.g., \1 week" refers
to transactions with a maturity 2 (1 day;1 day], \1 month" refers to transactions with a maturity
2 (1 week;1 month] and so on. Since our analysis is conducted daily, we do not consider intraday

transactions.
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Figure A.4: Maturity Pro le of FX Derivatives Transactions by Type of Asset Managers

(a) Pension Funds (b) Investment Funds

(c) Hedge Funds

Note. Number of FX derivatives transactions per year, by type of Asset Manager and maturity,
taken by rms reporting under EMIR to the DTCC and UnaVista trade repositories from January
1 2015 to December 31 2020. The remaining notes from Figure A.3 apply here.

Figure A.5: Maturity Pro le of FX Derivatives Transactions by Bank Type

(a) Dealer Banks (b) Non-Dealer Banks

Note. Number of FX derivatives transactions per year, by bank type and maturity, taken by banks
reporting under EMIR to the DTCC and UnaVista trade repositories from July 1, 2016 to December
31, 2020. The remaining notes from Figure A.3 apply here.
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Figure A.6: Volume of FX Derivatives Transactions by Currency Cross and Sector

(a) Asset Managers (b) Non-Financial Corporates

(c) Insurers (d) Market Makers

(e) Banks

Note. Number of FX derivatives transactions per year, by sector and currency-cross, taken by rms
reporting under EMIR to the DTCC and UnaVista trade repositories from January 1, 2015 (July 1,
2016 for banks) to December 31, 2020.
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Figure A.7: Derivatives Transactions by Types of Asset Managers and Currency Cross

(a) Pension Funds (b) Investment Funds

(c) Hedge Funds

Note. Number of FX derivatives transactions per year, by type of Asset Manager and currency-cross,
taken by rms reporting under EMIR to the DTCC and UnaVista trade repositories from January
1, 2015 to December 31, 2020.
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Figure A.8: Derivatives Transactions by Types of Bank and Currency Cross

(a) Dealer Banks (b) Non-Dealer Banks

Note. Number of FX derivatives transactions per year, by type of bank and currency-cross, taken
by banks reporting under EMIR to the DTCC and UnaVista trade repositories from July 1, 2016 to
December 31, 2020.
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A.2.3 Market Size

Figure A.9: Average Absolute Value of the Stock of Firms' Net Cross Exposures by Fund
Type

(a) Pension Funds (b) Investment Funds

(c) Hedge Funds

Note. The average absolute value of rms'net outstanding stock of FX derivatives contracts across
all currency-crosses, maturities and fund-types over our sample period, measured in USD, by type of
asset manager. Firms included are those reporting under EMIR to the DTCC and UnaVista trade
repositories between January 1 2015 and December 31 2020.

67



Figure A.10: Average Absolute Value of Firms' Net Currency-Cross Exposures by Bank
Type

(a) Dealer Banks (b) Non-Dealer Banks

Note. The average absolute value of rms'net outstanding stock of FX derivatives contracts across
all currency-crosses, maturities and bank-types over our sample period, measured in USD, by type of
bank. Banks included are those reporting under EMIR to the DTCC and UnaVista trade repositories
between July 1 2016 and December 31 2020.

A.3 Supplement to Currency Positions

A.3.1 Net Currency Stock Exposures by Sector and Country of Residence
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