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Abstract

Using novel data on UK dealer banks” US dollar inflows and outflows, both on- and off-
balance-sheet, we ask whether global banks act as currency arbitrageurs—bearing risk to
earn the currency risk premium. USD gross flows are dominated by FX derivatives, which
average $35 trillion over 2019-2026 and are largely offsetting. In net terms, these banks
mostly supply dollars via FX derivatives and loans, and fund themselves mainly with
short-term deposits, alongside repo. Their net USD position across all instruments is far
smaller, averaging only $15 billion and typically between £$100 billion. Our main result
is that increases in banks’ net-long USD position through FX derivatives predict increases
in excess USD currency returns, as they would for an arbitrageur. However, increases in
net-long USD positions in other instruments predict decreases in returns. These two sets of
positions are not a perfect hedge: when net FX derivatives exposure rise other instruments
offset only 46 cents of each dollar. Overall over time, while UK global banks do not act as

currency arbitrageurs on-average across all their positions, their FX derivatives desks do.
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1 Introduction

At the center of modern international macroeconomic models sits a global arbitrageur, an in-
termediary that absorbs the net currency flows of the rest of the financial system and acts as the
reservoir for foreign exchange risk (Gabaix and Maggiori, 2015; Itskhoki and Mukhin, 2021).
In return, the arbitrageur demands compensation for bearing that risk, in the form of currency
excess returns. A central question is: who is this arbitrageur? Its identity tells us whose con-
straints and risk-bearing capacity govern how exchange rates respond to flows, and therefore
which elasticity to calibrate these models to match. Its identity also matters for financial stabil-
ity: if a particular set of institutions warehouses the world’s currency risk, regulators should
be monitoring their exposures.

In principle, many institutions could fill this role, but none are better placed than global
banks, which take currency positions through cross-border lending and vast networks of branches
and subsidiaries around the globe. Yet there is little direct evidence on whether global banks
actually behave as the arbitrageur of theory.

In this paper, we use unique supervisory data to study the US dollar inflows and outflows
of UK dealer banks, covering both their on- and off-balance-sheet activity across their entire
global operations. We use these comprehensive positions to investigate whether global banks
are risk takers in currency markets—warehousing risk and earning excess returns—as an arbi-
trageur would. Since London is the largest FX trading hub, these UK global dealer banks are
major players in global currency markets, as we show below.

We begin by documenting new stylized facts about the US dollar positions of UK global
dealer banks. Our first fact is that their gross USD exposures are dominated by FX derivatives—
including FX swaps, forwards, futures and cross-currency swaps—with average gross posi-
tions (inflows + outflows) of $35 trillion over our 2019-2026 sample; gross inflows and out-
flows are largely offsetting. This is important for two reasons. First, UK global dealer banks
are major players in global currency markets: of the $80 trillion in outstanding US dollar obli-
gations from FX derivatives in 2022, according to the BIS triennial survey (see Borio et al., 2022),
around 45% sat with a handful of large UK banks. Second, the large volume of offsetting gross
USD positions points to these banks earning significant income from bid-ask spreads on their
matched FX books (Du et al., 2025). This is a classic signature of a market maker, i.e., a toll
taker that intermediates between parties with different needs, motives and constraints across
geographies, without necessarily taking currency risk.

Net FX derivatives exposures are two orders of magnitude smaller than gross positions.

Over our sample, UK dealer banks hold a net long USD position in FX derivatives averaging



Figure 1: UK Dealer Banks” Net USD FX Derivatives Position and the US Dollar
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Notes: Net USD FX derivatives position of UK dealer banks, in billions of USD, plotted against the average price
of nine G10 currencies in USD (increases reflect USD depreciations), weekly from Jul/2019 to Mar/2026. Details
on calculations in Section 2.

about $350 billion, through which they can on-net supply dollar liquidity to other market par-
ticipants (see Hacioglu Hoke et al., 2026). UK banks’ other main instrument for dollar lending
is market loans, with a stock averaging about $600 billion over our sample. On the funding
side, their main source of dollars is unsecured deposits, averaging about $900 billion, along
with secured borrowing, including repo, at around $75 billion. A key feature of these net ex-
posures is maturity mismatch. Banks borrow short—with almost all of their net deposit and
repo funding maturing within one week—and lend long—via FX derivatives, with residual
maturities typically between one week and one year, and loans with maturities often beyond
one year. The classic view that banks perform maturity transformation and bear liquidity risk
therefore extends beyond deposits and loans to their other dollar instruments. Aggregating
across all these exposures, UK dealer banks do carry a net US dollar position, but it is small,
averaging only $15 billion, and usually lying between —$100 billion and +$100 billion. Banks’
net USD exposures are therefore typically three orders of magnitude less than their gross ones.

While banks’ large gross exposures and maturity mismatch point to market-making and
maturity-transformation business models, banks may still act as currency arbitrageurs with
respect to their residual net US dollar exposures. We first split banks’” net USD position into
two components: one from FX derivatives, and one from all other instruments. Figure 1 plots
the aggregate UK dealer bank sectors’ net USD FX derivatives exposure (in black) alongside
the average USD exchange rate against G10 currencies (in red, dashed) over our sample. The
two are strongly positively correlated in levels (p = 0.69), with UK dealer banks going more

net-long the USD when the USD is weaker. This is consistent with the behavior of the cur-
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rency arbitrageur in macro models, absorbing clients” dollar selling pressure by buying dollars
cheap, expecting to profit from its subsequent appreciation. Foreshadowing results to come,
the correlation is nearly 50% lower (p = 0.36) when using banks” overall net USD exposure
in lieu of its exposure coming from FX derivatives alone. Importantly, however, changes in
banks” FX derivatives positions are not fully offset by changes elsewhere in their portfolios:
each additional dollar of net long USD exposure through FX derivatives is accompanied by a
reduction of only 46 cents in net USD exposure via other instruments, such that banks’ overall
net USD position rises, i.e., they take 54 cents of dollar currency mismatch.!

To investigate whether banks act as arbitrageurs formally, we use a simple model of cur-
rency intermediation as a guide and test whether increases in banks” net long US dollar posi-
tion predict increases in future excess returns on the dollar, from which banks would profit.
We find that positions built through FX derivatives behave as the arbitrageur’s would: larger
net long positions predict higher excess dollar returns. Quantitatively, a $1 billion increase
in banks” net-long USD FX derivatives position predicts a 1.3 basis points larger USD excess
return over the subsequent week. The rest of banks” portfolio does the opposite: when banks
go longer the dollar via other instruments, excess dollar returns are predicted to be lower by
a similar amount. Overall over time, increases in banks’ net long dollar position across their
entire portfolio do not predict higher excess dollar returns.

Our results suggest that global banks contain an arbitrageur but, on a consolidated basis, do
not behave as one. Their FX derivatives desks take on currency risk and earn excess returns as
compensation. Banks instead pay the exchange-rate risk premium when exposures originate
elsewhere in their portfolios. Importantly, this does not reflect a simple hedge: when banks
change their net USD exposure taken via FX derivatives, adjustments elsewhere in banks’
portfolio systematically offset only 46% of those changes. Those adjustments also generate
their own unhedged dollar exposures, which predict excess returns negatively. In time peri-
ods where the two sets of positions do hedge one another, this resembles a covered interest
parity trade built from risky assets, as in Moskowitz et al. (2024). When they do not, whether
banks earn excess currency returns depends on which part of the bank the USD flows orig-
inate from. On average across all instruments and time, however, banks” USD positions are
uninformative about currency excess returns.

These findings suggest that different parts of dealer banks have different motives and con-
straints when trading currency. In Gabaix and Maggiori (2015), the financier’s risk-bearing

capacity is limited by an agency friction. That friction resembles the risk limits banks impose

'Banks could also fund part of their USD FX derivative lending by running down their USD reserves and other
liquid asset holdings, as shown in Correa et al. (2020), which we will investigate going forward.



on their FX dealing desks (Barbiero et al., 2024). Beyond making markets, these desks also
appear to share the objective of the model’s financier: taking net currency positions to earn ex-
cess returns. The rest of the banks” operations instead generate currency-inelastic flows, akin
to ‘noise traders’. These balance-sheet operations seek to maximize the total return across their
lending and funding, which can earn credit, term and liquidity premia. One interpretation of
our results is that these balance-sheet operations are willing to forgo the currency premium—
paying it to other arbitrageurs in the market—in order to earn these potentially more valuable
premia, which are their comparative advantage. The bank’s Treasury, in turn, may be content
with this arrangement, since the bank as a whole neither earns nor loses the currency premium
on average. Overall, our results do not support the view that global dealer banks as a whole
are the global currency arbitrageurs at the center of the international system, although they
do suggest that their FX dealer desks are one of the entities that price currency flows in the

market.

Related literature. Our paper relates to three strands of literature.

First, we contribute to the literature on international macro models in which a global arbi-
trageur’s limited risk-bearing capacity shapes exchange rate dynamics (Gabaix and Maggiori,
2015; Itskhoki and Mukhin, 2021, 2025; Gourinchas et al., 2025; Greenwood et al., 2023; Kekre
and Lenel, 2024a,b, 2025; Barbiero et al., 2024). Recent empirical work brings these models to
position data. Dao et al. (2025) show that changes in dealers” net positions in CFTC currency
futures move closely with currency premia. Their data, however, combine the positions bank
and non-bank dealers, cover only futures, and do not capture dealers’ positions elsewhere on
their balance sheets. By combining information on global banks” entire on- and off-balance-
sheet USD positions, we identify which components of their currency exposures earn currency
premia and which pay them. Barbiero et al. (2024) use supervisory data on desk-level risk
limits at global banks” currency desks to show that tighter limits lead dealers to widen bid-ask
spreads and cut their net currency exposures, with sizeable effects on exchange rates. Ha-
cioglu Hoke et al. (2026) show that while dealers hold the largest US dollar positions in FX
derivatives, it is hedge funds’ smaller positions that move most closely with exchange rates
and with classic investment strategies that earn excess returns. Overall, we contribute to this
literature by showing that global banks” FX derivatives books behave like the arbitrageur of
theory, while the rest of their balance sheets behave like the inelastic currency flows that the
arbitrageur absorbs.

Second, we relate to work linking currency demand and flows to currency returns, from

the order-flow literature to studies of speculative positioning, hedging demand and banks’



lending flows (Evans and Lyons, 2002; Froot and Ramadorai, 2005; Brunnermeier et al., 2008;
Della Corte et al., 2016; Menkhoff et al., 2016; Ostry, 2023; Camanho et al., 2022; Liao and
Zhang, 2025; Becker et al., 2023). Consistent with this literature, we find that the balance-sheet
component of global banks” dollar positions behaves like inelastic currency demand, which
trades against the elastic intermediaries in the market, consistent with evidence in Bippus et al.
(2026). Our contribution is to separate the elastic and inelastic components of currency demand
within the same set of global dealer banks, showing that flows absorbed by global banks’
dealing desks and initiated by their balance-sheet operations have opposite implications for
currency returns.

Third, we relate to work on global banks’ role in intermediating dollar funding and on
deviations from covered interest parity (Du et al., 2018; Avdjiev et al., 2019; Rime et al., 2022).
Moskowitz et al. (2024) use US supervisory data to show that banks rarely hedge their synthetic
dollar lending in FX swap markets with maturity-matched safe assets, such that the covered
interest parity trades they undertake are built from risky assets, exposing them to interest rate
and credit risk. Consistent with this, the dollar positions that offset banks” FX derivatives
books in our data are held at mismatched maturities and through risky instruments such as
loans and bonds. Correa et al. (2020) use the US analog of our data to show how large US
banks supply dollars via repo and FX swaps during times of dollar funding stress, which they
fund by drawing down their dollar reserves from the Fed. Our findings compliment theirs,
in that we document that UK banks supply dollars via FX derivatives, in part, by taking on

currency mismatch, in order to earn currency excess returns.

2 Data and Definitions

2.1 Global Bank FX Liquidity

Our analysis draws on the PRA110 cash-flow mismatch return, a liquidity return collected by
the Prudential Regulation Authority (PRA) at the Bank of England from banks regulated in
the UK 2. PRA110 records the contractual cash inflows and outflows that a bank is scheduled
to receive or pay under all contracts in force at the reporting date, covering both on- and off-
balance-sheet positions. These flows are reported by instrument, by currency and by residual
maturity, from overnight to beyond five years. The return is therefore forward-looking: rather
than a snapshot of assets and liabilities, it maps each bank’s existing contracts into the future

payments and receipts they generate. The reported amounts are notional contractual flows,

Branches of overseas banks which operate in the UK do not report PRA110 data



not market values or measures of profit and loss (Prudential Regulation Authority, 2019a,b).

The coverage of PRA110 differs by where a bank is headquartered. For UK-headquartered
banks, we observe their global operations at the level of their liquidity consolidated group,
including the activity of their branches and subsidiaries around the world. For non-UK-
headquartered banks, we do observe only their operations inside the UK or operations (sub)consolidated
under the UK subsidiary. Because global banks conduct their currency business through net-
works of branches and subsidiaries spread across many jurisdictions, a view of their global
operations is essential for measuring the currency positions they actually carry. We therefore
focus on UK-headquartered banks. Among these, we focus on the largest dealer banks, which
are the main candidates to act as the global currency arbitrageur. Our sample covers these

banks” US dollar positions at a weekly frequency from July 2019 to March 2026.

Measuring net USD positions. Let Qf tk(m) and Qiot’k(m) denote the contractual US dollar
inflows and outflows, respectively, that bank i reports at date ¢ for instrument %, due at residual
maturity m. We define bank ¢’s net USD position in instrument k as its total scheduled dollar

inflows less its total scheduled dollar outflows, accumulated across all future maturities:

k Lk O,k
Qi = Z [Qi,t (m) — QZ"t (m)]. 1
m
A positive value means the bank is contractually due to receive more dollars than it must pay
through instrument k, that is, it is net long the dollar through that instrument. Bank i’s overall

net USD position aggregates across instruments:
Qir=> Q. )
k

Our instrument categories are FX derivatives—which can include FX swaps, forwards, futures,
cross-currency swaps and yet unsettled FX spot agreements—loans, deposits, safe-asset se-
cured lending and borrowing (including repo), other secured lending and borrowing, bonds,

other derivatives, and ‘all other” items. In our main analysis, we split each bank’s overall

Xder
it

position into its FX derivatives component, , and the sum of all other instruments,

Qio,tth — Qi,t _ Zf:"ther‘

We also study positions by residual maturity. Grouping maturities into buckets
b € {0-1W,1W-1M, IM-3M, 3M-1Y, > 1Y}, bank i’s net USD position in instrument k£ and
maturity bucket b is

Qi =3 @l om) - Q% m)], ©)

meb



and its overall net USD position in maturity bucket b, across all instruments, is
b k,b
it — Z Qz‘,t : (4)
k

By construction, summing Qf,t across maturity buckets recovers the overall position Q); ;.
Because our interest is in how banks’ dollar positions relate to the pricing of the dollar
in aggregate, we sum these positions across the largest UK dealer banks to form sector-level

measures, Q; = » . Q;+, and likewise for each instrument and maturity bucket.

2.2 Foreign Exchange

Exchange Rates. We collect spot and one-week forward exchange rates via-a-vis the US dol-
lar (USD) from Refinitiv/Datastream (LSEG). The exchange rate is quoted as units of USD per
unit of foreign currency (FCU), USD/LCU, such that an increase in the spot or forward rate
indicates an appreciation (depreciation) of the FCU (USD).

The sample comprises nine currency pairs across G10 countries, including: Australia (AUD),
Canada (CAD), euro area (EUR), Japan (JPY), New Zealand (NZD), Norway (NOK), Sweden
(SEK), Switzerland (CHF), and the United Kingdom (GBP).

FX Excess Returns. Let spot and forward exchange rates at time ¢ be defined as S; and F;.

The excess return on selling a foreign currency in the forward market at time ¢ (long US dollars)

and buying it in the spot market one period later, at time ¢ + 1, is given by:
Fig = Sigt1 _ Fig —Sip Sig1 — Sig

RX; = =
A Sit Sit Sit

)

(5)

Carry Spot Ret.

The carry component is determined ex ante and captures the pricing of supplying US dol-
lars against foreign currency through the forward points. The spot component is realised ex
post and captures the return on the associated long-dollar position arising from subsequent
exchange-rate movements.

We calculate 1-week excess returns for one-week holding periods.

Finally, as in Lustig et al. (2011), we construct the dollar factor as an equally-weighted

portfolio taking a long position in the US dollar against the nine G10 foreign currencies:

N
1
DOL 1 = N Z; RX;t41. (6)



This will represent our main outcome variable of interest, although we will also separately
study dollar excess returns vis-a-vis the GBP and EUR. Table A.2 provides summary statistics

for these excess currency returns.

3 UK Global Banks’ US Dollar Positions

This section documents the US dollar positions of the largest UK dealer banks. We first describe
their gross and net positions - both on and off-balance sheet - broken down by instrument and
maturity, and then discuss how these instrument- and maturity-level net positions co-move
with each other and with the value of the dollar.

We begin with the banks’ gross positions. Figure 2 plots their gross scheduled US dollar
inflows (above zero) and outflows (below zero), by instrument. Gross positions are very large,
averaging around $35 trillion over our sample, split roughly evenly between inflows and out-
flows. They peaked at close to $20 trillion on each side in 2020, fell to a trough of around $15
trillion on each side between mid-2020 and 2023, and have since risen steadily, returning to
around $20 trillion on each side in 2025. FX derivatives account for the overwhelming ma-
jority of these gross positions. Loans, deposits, secured lending and borrowing, and all other
instruments together make up only a thin slice of the total.

These magnitudes place UK dealer banks at the center of global currency markets. The
BIS estimates that outstanding US dollar payment obligations from FX swaps, forwards and
cross-currency swaps amounted to roughly $80 trillion in 2022 (Borio et al., 2022). UK dealer
banks are counterparty to contracts accounting for around 45% of this amount. At the same
time, gross dollar inflows and outflows through FX derivatives largely offset one another. This
suggests that the banks earn significant income from bid-ask spreads on the matched portion
of their FX derivatives books, the classic signature of a market maker.

Figure 3 splits the same gross positions by residual maturity. The shortest bucket, maturing
within one week, is the largest, accounting for roughly a third of gross positions on each side.
The remainder is spread fairly evenly across the one-week-to-one-month, one-to-three-month,
three-month-to-one-year and beyond-one-year buckets. At this scale, gross inflows and out-
flows appear closely matched within each maturity bucket. But because gross positions are
so large, even small differences between them add up to sizeable net positions, which, as we
show below, reveal a pronounced maturity mismatch.

Netting inflows against outflows reveals a very different picture. Figure 4 plots the banks’
net US dollar positions by instrument, in billions of US dollars. The $35 trillion in gross FX

derivatives positions collapses by two orders of magnitude to a net long position averaging



about $330 billion, ranging between roughly $200 billion and $500 billion over the sample.
Through this position, which is likely to be largely dominated by FX swaps, UK dealer banks
supply dollars on net to other market participants. The banks” other main channel for supply-
ing dollars is loans, with a net long position that has grown from around $500 billion in 2019 to
more than $700 billion by 2026. On the funding side, the banks” main source of dollars is unse-
cured deposits, a net short position that has grown from around $600 billion to more than $1.1
trillion over the sample. They also borrow dollars through secured borrowing backed by safe
assets, including repo, with a net short position averaging around $75 billion. The remaining
instruments, including other secured lending, bonds and other derivatives, carry smaller net
positions (see Table A.1 for a full set of summary stats).

Aggregating across all instruments, the banks carry a small net US dollar position, shown
by the black line in Figure 4, as well as in Figure 7. It averages only $15 billion, with a standard
deviation of $60 billion, and mostly lies between —$100 billion and +$100 billion. This is
typically three orders of magnitude smaller than the banks’ gross positions. The net position is
nonetheless persistent and varies meaningfully over time: the banks were net long the dollar
through 2020, net short over 2022 and early 2023, and mostly net long since 2024.

Splitting these net positions by residual maturity reveals a pronounced maturity mismatch.
Figure 5 splits the banks” overall net position by maturity. The banks are heavily net short
dollars at the shortest maturities, with net positions maturing within one week of between
—$500 billion and —$900 billion, and net long at all longer maturities, most of all beyond one
year. In other words, the banks borrow dollars short and lend them long.

The instrument-level breakdown show in Figure 6 shows where this mismatch comes from.
On the funding side, almost all of the banks’ net deposit funding matures within one week
(Figure 6, panel b), as does almost all of their net borrowing secured by safe assets (panel d).
On the (net) lending side, net FX derivatives positions are concentrated at maturities between
one week and one year (panel c), while a substantial share of net loans, around 40-45%, ma-
tures beyond one year (panel a). The classic view that banks perform maturity transformation
and bear liquidity risk therefore extends beyond loans and deposits to the banks’ other dollar
instruments, in particular with respect to FX derivatives and safe-asset secured borrowing.’

We next ask whether changes in the banks’ position in one instrument are associated with
changes in their overall net dollar exposure, or are instead offset elsewhere in their portfolios.

To do so, we regress the weekly change in the banks’ net dollar position in each instrument &

*Bonds show a similar pattern, with net long positions beyond one year that have grown markedly since 2023,
partly offset by net short positions at three months to one year (panel f).



on the weekly change in their net position in FX derivatives, loans or deposits, in turn:
AQF = ok 4 bk AQ% + uf’j, j € {FXder, Loans, Deps}. @)

Table 1 reports the coefficients b*/. Because the banks’ overall net position is the sum of their
instrument positions, Q; = ) ;. Qf, the sum of the coefficients across instruments, » °, bk, re-
ported in the final row, equals the coefficient from regressing the change in the overall position,
AQy, on AQ’. Tt measures the change in the banks’ overall net dollar position associated with
a $1 change in their position in instrument j.

Changes in FX derivatives positions induce substantial net exposure. A $1 increase in the
banks” net long dollar position through FX derivatives is accompanied by a $0.24 fall in net
loans and smaller falls in other instruments, such that other instruments offset only 46 cents in
total. The banks” overall net dollar position therefore rises by 54 cents. Changes in loan posi-
tions induce less net exposure: they are offset to a greater extent, by both FX derivatives and
deposits, leaving 23 cents of each dollar in the overall position. Changes in deposit positions
induce essentially none: a $1 fall in net deposit funding is accompanied by a $0.95 fall in net
loans, leaving the overall position almost unchanged. The banks” deposit and loan franchise
therefore acts largely as a pass-through, while their FX derivatives book is a main source of
variation in their overall net dollar exposure.

We next ask the same question across maturities: which changes in the banks’ net positions
translate into changes in their overall net dollar exposure? We regress the weekly change in
the banks’ overall net dollar position maturing in each bucket m, summed across instruments,

on the weekly change in the position maturing in each bucket n, in turn:
AQP = a™" + 0" AQY 4 uy™", m,n € {0-1W,1W-1M, IM-3M, 3M-1Y, > 1Y}.  (8)

Table 2 reports the coefficients b™". As before, the sum ), ™", reported in the final row,
equals the coefficient from regressing AQ; on AQ}, and so measures how much of a $1 change
in the position maturing in bucket n passes through to the banks” overall net position.
Changes at the shortest and longest maturities are the least offset elsewhere, and so pass
through most to the banks” overall net position: 24 cents of each dollar change in the position
maturing within one week, and 45 cents of each dollar change in the position maturing beyond
one year. This is even more pronounced within the banks” FX derivatives books (Table A.3),
where 33 cents of each dollar change within one week, and 80 cents of each dollar change

beyond one year, pass through to the net FX derivatives position. Changes at intermediate
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maturities, between one week and one year, are by contrast largely offset at other maturities.
This partly reflects mechanics: as time passes, positions roll down the maturity ladder from
one bucket to the next, so changes in adjacent buckets are negatively related by construction.

Finally, we examine how the banks’ net positions move with the value of the dollar. Figure
7 plots the banks” overall net dollar position against the average price of nine G10 currencies in
US dollars, where an increase reflects a weaker dollar. The two are only moderately correlated
in levels (p = 0.36), with the banks tending to be more net long the dollar when the dollar
is weak. The correlation is somewhat higher for the USD/EUR (p = 0.57) and USD/GBP
(p = 0.42) individually (Figures A.1 and A.3).

This aggregate correlation masks sharp differences across instruments, shown in Figure 8.
Net loan and deposit positions are weakly negatively correlated with the price of G10 curren-
cies (p = —0.21 and —0.10, respectively), and the net position in all remaining instruments
is essentially uncorrelated with it (p = 0.07). Net FX derivatives positions, by contrast, are
strongly positively correlated with it (p = 0.69), and similarly so for the USD/EUR (p = 0.70)
and the USD/GBP (p = 0.62) individually (Figures A.2c and A.4c). The banks therefore go
more net long the dollar through FX derivatives when the dollar is weak. This is loosely con-
sistent with the behavior of the currency arbitrageur in macro models, which absorbs dollar
selling pressure by buying dollars when they are cheap, in the expectation of profiting from
their subsequent appreciation. Because these are correlations between persistent series in lev-
els, however, they are only suggestive. In the next section, we set out a simple model of global

bank currency intermediation that makes this intuition precise and guides our formal tests.

4 A Simple Model of Global Banks

To guide our empirical analysis, we present a simple model of global financial markets in
the spirit of Gabaix and Maggiori (2015). Our main departure is to consider a constrained
intermediary that earns both currency premia and other forms of premia on its dollar positions.
This global intermediary is composed of two sub-units with access to different premia, akin
to the FX dealer desks and balance-sheet operations inside global banks. We use the model to

derive predictions we take to the data.

Global Banks. We begin by specifying notation. Let R; and R; denote the gross US and
foreign interest rates, and S; the exchange rate in US dollars per unit of foreign currency, so
that an increase in S; reflects a depreciation of the dollar. The excess currency return on a

net long USD position is RX; 1 = (F; — Si¢+1)/S:, as defined in equation (6), where F; is the
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one-period forward rate. Under covered interest parity, F; = S;R;/R;, it can equivalently be
written as RX; 11 = Ry/R; — Si+1/S:.

An intermediary chooses a net long US dollar position @, measured in dollars and fi-
nanced by shorting the foreign currency. Net dollar positions can earn the intermediary more
than the currency return, because it need not borrow and lend at benchmark interest rates. Let
RP denote the average rate it earns on its dollar positions and R;? the average rate it pays on
the foreign-currency funding against them. These yields incorporate credit, term and liquidity
premia through which the intermediary can also earn expected return. As such, its total return

per dollar of net long position is

R;‘B Sy Ry Sy RfB Ry ’
RXt4+1 &t

where §; denotes its non-currency premia. Its expected profit on its net dollar position is then:

Vi = (E[RX 1] + &) Q- (10

Asin Gabaix and Maggiori (2015), the intermediary has limited risk-bearing capacity, parametrized
by an agency friction of the form V; > I'Q?. The parameter I' > 0 indexes the tightness of this

constraint. With the constraint binding, its net dollar position is given by:

Q= (BlRXi] + &) (11)

An intermediary therefore holds a larger net long dollar position the higher the expected ex-
cess currency return on the dollar, and the higher the non-currency premia it earns on dollar
positions. When &; = 0, this problem collapses to the financier of Gabaix and Maggiori (2015),
whose position depends only on expected currency returns. When non-currency premia are
large, the intermediary willingly holds a net dollar position even if its expected currency re-
turn is negative, i.e., it takes currency exposure and pays the currency premium in order to
earn larger premia elsewhere.*

We model a global bank as composed of two segmented sub-units that each solve this
problem, subject to their own constraints, but with access to different premia. The first is
the FX dealing desk, which trades currency risk through FX derivatives and holds position

f Xder Tts business is currency risk, so its non-currency premia, §f X are small and stable. Its

*Of note, the sign of & need not be positive: a dollar deposit franchise, for example, makes it attractive to be net
short dollars through the balance sheet, which corresponds to & < 0.
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constraint, with parameter I'rx, reflects the risk limits banks impose on their dealing desks,
which exist because management cannot fully monitor traders’ positions. The FX dealing desk
therefore behaves like the financier of Gabaix and Maggiori (2015). The second comprises the
bank’s lending, funding and investment operations, which run through all other instruments

and hold position QY. Their non-currency premia, £

, are large and volatile, since they
move with credit spreads, term premia, liquidity conditions and the value of the bank’s deposit
franchise. Their constraint, with parameter I'4, reflects capital and balance-sheet costs. Since
non-currency premia dominate their objective function, this unit in global banks behaves like
the FX noise traders in Itskhoki and Mukhin (2021).

Formally, we approximate the two units” problems as follows. For the dealing desk, non-
currency premia are negligible, (/' ~ 0, so that its position responds only to expected cur-
rency returns. For the bank’s balance-sheet operations, we approximate their problem by one

in which currency returns play no role, since their non-currency premia are large relative to

the currency premium. The two units’ positions are then:’

1 1
7{*‘Xaier ~ 1—\7 Et[RXt—i-l]a ?th ~ Fi tOth' (12)
FX Oth

Since each unit’s constraint applies to its own position, exposures in both units can indepen-

dently move the bank’s overall net dollar position:

Qe =Q " + QP (13)

This separation is consistent with evidence that banks manage liquidity separately across their

internal entities (Correa et al., 2020).

Market clearing. Global financial markets are populated with other currency financiers, such
as hedge funds and non-bank market makers, who, like banks” FX dealer desks, take net-
long USD positions to earn currency excess returns: Qf‘ = ERX¢11]/T 4. There are also
other market participants with positions v, that are inelastic with respect to expected currency
returns, akin to the banks’ balance-sheet operations and who we refer to as FX noise traders.

International financial market clearing requires that:

QF¥der 1 QP L QP + 1y = Ny, Ny = Ri_1Ny_1 — NXy, (14)

SNote that these limiting approximations sharpen the model’s predictions but do not need to be so extreme.
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where N; is the net stock of dollar claims that the financial market participants must finance,
which arise from the cumulative external borrowing of the US, which we take as given. IV;
therefore grows with the US trade deficit —/NX; and with the interest paid on existing US
borrowing.

To consider how flows in the market move expected returns, we substitute equations (12)
and the other financiers” demand into equation (14) and take first differences, which gives the

equilibrium change in the expected excess return on the dollar,

AE({RX 1] = Trx AQ Y™ =T (D, — A — AQP™) (15)

where D; = AN; = —NX; + (R4—1 — 1)N;_; is the net new flow of dollar borrowing that in-
termediaries must absorb, AE;[RX¢11] = E¢[RX;+1] — E;—1[RX{] is the change in the expected
excess return on the dollar, and 1/T is the aggregate risk-bearing capacity of all financiers.
Consider a shock that leads noise traders to sell dollars, Av; < 0. The banks’ FX dealing desks
and the market’s other arbitrageurs take the other side, going more net-long the USD. The dol-
lar depreciates on impact and is expected to appreciate subsequently, so the expected excess
return rises, compensating these financiers for absorbing the USD currency risk. Positions in
the bank’s other instruments, by contrast, enter equation (15) exactly like those of noise traders.
When the balance-sheet unit of the bank goes longer the dollar to earn other forms of premia,

arbitrageurs must take the other side, and they do so only if the expected excess return on the
dollar falls.

Model Predictions: The model delivers three predictions for how the components of a global

bank’s net dollar position relate to expected excess returns on the dollar.

1. FX dealers. Changes in the desk’s position move with changes in the expected excess
return, AE;[RX,y1] = Drx AQFX Increases in the bank’s net long dollar position

through FX derivatives predict higher excess returns on the dollar.

2. Balance-sheet operations. Changes in positions in other instruments are inelastic demand
shocks, AE[RX;11]/AQP™" = —T. Increases in the bank’s net long dollar position

through other instruments predict lower excess returns on the dollar.

3. The bank as a whole. The relation between the bank’s overall position and expected excess
returns combines these two opposing forces, and is ambiguous in sign. A bank that

contains an arbitrageur need not look like one in aggregate.

The coefficient I is the price impact of inelastic currency flows, governed by the aggregate
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risk-bearing capacity of all financiers. This is the elasticity that matters for exchange rate deter-
mination. The bank contributes to it only through its FX dealing desk, and only in proportion
to the desk’s share of aggregate risk-bearing capacity. We test these model predictions in the

subsequent section.

5 Global Banks and Currency Returns

We now test the model’s predictions. Equation (15) relates changes in the expected excess

return on the dollar to changes in banks’ net dollar positions. Its empirical analogue is
ADOL;j1 =+ BAQF + €41, ke {Total, FXder, AllOther}, (16)

where ADOL;41 = DOLyy1 — DOL, is the change in the one-week dollar excess return, as
defined in equation (6), and AQF = QF — QF _; is the change in the UK dealer banks’ aggregate
net dollar position over the preceding week, either in total or through FX derivatives or other
instruments. Since expected returns are unobserved, we proxy the change in the expected ex-
cess return with the change in the realized excess return. We use the dollar factor, rather than
the excess return against any single currency, because our data record banks’ net dollar posi-
tions against all other currencies combined. As such, we measure the return on these positions
with an equally weighted average of the dollar’s excess returns against the G10 currencies.
In robustness exercises, we show that the results hold for the dollar’s excess returns against
the euro and sterling individually, the two currencies most likely to account for the bulk of
UK banks’ dollar positions. The model predicts 5 > 0 for FX derivatives, 5 < 0 for other
instruments, and a coefficient of ambiguous sign for the bank’s overall position.

Table 3 reports our baseline results from estimating equation (16). Column (1) shows that
changes in banks’ overall net dollar position have no predictive power for future dollar excess
returns: the coefficient is small, negative and statistically insignificant, and the adjusted R>
is close to zero. Taken as a whole, UK dealer banks do not behave like the global currency
arbitrageur.

This aggregate result masks sharp differences across instruments, as the model predicts.
Column (2) shows that increases in banks’ net long dollar position through FX derivatives
predict higher dollar excess returns. The coefficient of 1.26 is significant at the 1% level: a $1
billion increase in net-long USD FX derivatives positions over a week predicts a 1.26 basis point
increase in the dollar excess return the following week. Consistent with prediction 1, banks’

FX derivatives books behave like the financier of Gabaix and Maggiori (2015), going longer the
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dollar when its expected excess return rises. Column (3) shows the opposite for positions in all
other instruments, where increases in banks’ net long dollar position through them predicting
lower dollar excess returns. The coefficient is —1.34 and is significant at the 5% level: a $1
billion increase in net positions in other instruments predicts a 1.34 basis point decrease in
the dollar excess return the following week. Consistent with prediction 2, these balance-sheet
positions behave like inelastic demand for dollars, which these other instruments pay in the
form of a lower expected currency return. Both coefficients remain significant when the two
components enter together in column (4).

Table A.4 decomposes positions in other instruments further by instrument. Most of the co-
efficients are negative, including those on loans, repo, other secured lending and other deriva-
tives, although individually they are imprecisely estimated. The most negative and only sta-
tistically significant coefficient is that on bonds, of —1.77. The negative coefficient on other in-
struments in Table 3 therefore reflects the combined behavior of banks” balance-sheet positions
rather than any single instrument, although bond holdings appear to contribute significance.

Banks’ two sub-units could in principle offset each other one for one, in which case banks’
FX derivatives books would simply hedge the currency exposures of their balance-sheet opera-
tions, such that neither would move the banks” overall net dollar position. Section 3 shows that
this is not the case: each additional dollar of net long dollar exposure through FX derivatives
is accompanied by a fall of only 46 cents in net dollar exposure through other instruments, so
changes in FX derivatives positions move banks’ overall net dollar position and the bank takes
currency risk in these instances. The bank’s overall position over time therefore mixes an un-
hedged component of its FX derivatives positions, which should predict higher returns, with
positions in other instruments, which should predict lower returns. This is why the overall net
USD position in column (1) has no predictive power.

We make this decomposition explicit in Table 4. We first regress changes in net FX deriva-
tives positions on changes in net positions in all other instruments, and take the residual,
AF Xderi-, as the component of FX derivatives positions that is not offset elsewhere on banks’
balance sheets. We then define ANonF Xder; as the change in the banks” overall net position
less this residual, which captures positions in other instruments together with the part of FX
derivatives positions that co-moves with them. By construction, the two components sum to
the change in the banks’ overall net dollar position and are uncorrelated with each other. The
unhedged component of FX derivatives positions predicts higher dollar excess returns, with a
coefficient of 0.77 that is significant at the 5% level, while the remaining component predicts
lower returns, with a coefficient of —2.03. The two components pull in opposite directions, and

together they account for the absence of predictability in the banks” overall position.
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Table 5 estimates equation (16) separately for net positions in each maturity bucket. Col-
umn (1) shows that changes in banks’ overall net dollar position do not predict higher dollar
excess returns at any maturity. If anything, banks lose: the coefficient on positions maturing
between three months and one year is —1.37 and significant at the 1% level, and the coefficient
on positions maturing beyond one year is also negative, though insignificant. Columns (2) and
(3) show why. Increases in net FX derivatives positions predict higher dollar excess returns at
maturities up to three months, with coefficients between 1.17 and 1.77 that are all statistically
significant, but not at longer maturities. Increases in net positions in other instruments, by
contrast, predict lower dollar excess returns at every maturity, with coefficients that grow in
magnitude from —0.92 within one week to —4.25 at three months to one year. At short matu-
rities, the returns earned through FX derivatives offset those paid through other instruments.
At longer maturities, FX derivatives positions no longer predict higher returns, so nothing off-
sets the returns paid through other instruments, and the banks’ overall position predicts lower

dollar excess returns.

Robustness. Our results are similar when we measure currency returns using the dollar’s ex-
cess returns against the euro or sterling individually. Increases in net FX derivatives positions
predict higher excess returns on the dollar against both currencies, and bond positions again
carry the most negative coefficient among other instruments (Tables A.5 and A.6). The results
by maturity are also similar: FX derivatives positions predict higher returns at short matu-
rities, positions in other instruments predict lower returns at all maturities, and the banks’
overall position predicts lower returns at three months to one year (Tables A.7 and A.8). In the
orthogonalized decomposition, the component of positions outside the unhedged part of FX
derivatives continues to predict significantly lower returns against both currencies, while the
unhedged FX derivatives component retains its positive sign and similar magnitude, though

it is less precisely estimated for individual currencies (Tables A.9 and A.10).

6 Conclusion

Modern international macro models place a global arbitrageur at the center of exchange rate
determination, but leave open who it is. We use supervisory data on the entire on- and off-
balance-sheet US dollar positions of UK global dealer banks, the most natural candidates for
this role, to answer this question. These banks intermediate around $35 trillion of gross dollar
positions, overwhelmingly through FX derivatives, but carry only small net dollar exposures,

typically less than $100 billion in absolute value.
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Our main finding is that global banks contain an arbitrageur, but do not act like one over-
all. Increases in banks’ net long dollar positions through FX derivatives predict higher dollar
excess returns, as theory predicts for the global arbitrageur. Increases through their other in-
struments predict lower returns, as for the inelastic flows the arbitrageur absorbs. Across
their entire balance sheet, banks” net dollar positions do not predict currency returns. A sim-
ple model rationalizes these findings: banks” dealing desks earn currency premia, while their
balance-sheet operations forgo them in exchange for larger credit, term and liquidity premia
elsewhere.

These results suggest that the risk-bearing capacity that matters for exchange rates is not
that of global banks” consolidated balance sheets, but is spread across banks” dealing desks as

well as potentially other intermediaries, such as hedge funds and non-bank market makers.
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Figures and Tables

Figure 2: Gross USD Position of UK Dealer Banks, by Instrument
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Notes: Gross USD position of UK global banks, by instrument, weekly from Jul/2019 to Mar/2026. Values are in
trillions of USD. Other aggregates many smaller categories, including other derivatives, bonds and other miscella-

neous positions.
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Figure 3: Gross USD Position of UK Dealer Banks, by Maturity
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Figure 4: Net USD Position of UK Dealer Banks, by Instrument
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Notes: Net USD position of UK global banks, by instrument, weekly from Jul/2019 to Mar/2026. Values are in
billions of USD. Other aggregates many smaller categories, including other derivatives, bonds and other miscella-

neous positions.

Figure 5: Net USD Position of UK Dealer Banks, by Maturity
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Notes: Net USD position of UK global banks, by maturity, weekly from Jul/2019 to Mar/2026. Values are in billions
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Figure 6: Net USD Position of UK Dealer Banks, by Instrument and Maturity
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Figure 7: UK Dealer Banks” Net USD Position and the US Dollar
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Notes: Net USD position of UK dealer banks, in billions of USD, plotted against the average price of nine G10
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Figure 8: UK Dealer Banks” Net USD Position, by Instrument, and the US Dollar
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Table 1

1-Week Changes in UK Dealer Banks” Net USD Position:
Co-movement Across Instruments

‘ AFXder,; ALoans; ADeposits,
AFXder; 1.00%** —0.30*** —0.05
(0.00) (0.09) (0.12)
ALoans; —0.24*** 1.00*** —0.95%**
(0.06) (0.00) (0.12)
ADeposits, —0.01 —0.31** 1.00%**
(0.03) (0.05) (0.00)
ASafeSecured, 0.03 —0.09** 0.05
(0.05) (0.04) (0.06)
AOtherSecured; —0.16 0.01 0.02
(0.13) (0.04) (0.05)
ABond,; —0.08** —0.02 —0.11
(0.03) (0.06) (0.08)
AOtherDer; —0.02 —0.01 0.02
(0.02) (0.01) (0.04)
AOther; 0.01 —0.03 0.05
0.02 0.02 0.04
Total | 054 0.23 0.02

Note: Standard errors are Newey-West with four lags. ***, **, * denote statistical significance at the 1%,
5% and 10% levels, respectively. Sample size is 349 weekly observations.
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Table 2

1-Week Changes in UK Dealer Banks” Net USD Position:

Co-movement Across Maturities

| AFul)™" AFull;V ™M AFulY M AFaYTY ARl
AFull)~" 1.00%* —0.28%* —0.11** —0.27** —0.36**
(0.00) (0.05) (0.05) (0.13) (0.14)
AFull}V 1M —0.44%* 1.00%** —0.72%* 0.07 —0.15
(0.08) (0.00) (0.04) (0.15) (0.16)
AFull}M—3M —0.15** —0.64*** 1.00*** —0.60*** 0.06
(0.07) (0.04) (0.00) (0.14) (0.15)
AFullPM—1Y —0.10** 0.02 —0.16** 1.00%* —0.10
(0.05) (0.04) (0.03) (0.00) (0.08)
AFull;!Y —0.07** —0.02 0.01 —0.05 1.00***
(0.03) (0.02) (0.02) (0.04) (0.00)
Total | 0.24 0.07 0.02 0.14 0.45

Note: Standard errors are Newey-West with four lags. ***, **, * denote statistical significance at the 1%,

5% and 10% levels, respectively. Sample size is 349 weekly observations.
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Table 3

UK Dealer Banks’ Net USD Position and 1-Week Dollar Excess Returns

ADOLy1 | (1) 2) (3) (4)
a 001  -0.76 —038  —0.74
(3.64) (3.71) (3.58) (3.62)
AFull; —0.25
(0.28)
AFXder; 1.26%** 0.79**
(0.43) (0.38)
AAIIOther; —1.34**  —1.03**
(0.53) (0.52)
N 349.00  349.00  349.00  349.00
Adj. R*(%) —0.16 2.38 3.25 3.81

Note: Standard errors are Newey-West with four lags. ***, **, * denote statistical significance at the 1%,

5% and 10% levels, respectively.
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Table 4
UK Dealer Banks’ Net USD Position and 1-Week Dollar Excess Returns:
Orthogonalized Components

ADOL.i | (1) ) (3)
a —0.07 0.57 0.57
(3.68)  (3.58)  (3.60)
AFXder; 0.77* 0.77**
(0.38) (0.37)
ANon-FXder; —2.03** —2.03**
(0.85)  (0.83)
N 349.00  349.00  349.00
Adj. R*(%) 0.49 2.83 3.34

Note: AFXder' is the residual from a regression of net FX swap flows on the changes in all other
instruments; ANonFXder is the net full USD position less that residual FXder®. Standard errors are
Newey-West with four lags. ***, **, * denote statistical significance at the 1%, 5% and 10% levels,
respectively.
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Table 5
UK Dealer Banks” Net USD Position and 1-Week Dollar Excess Returns: by Maturity

ADOL ;4 EY ) €)
a 014  —1.04 0.48
(3.64)  (3.72)  (3.79)
AFull)~W —0.06
(0.31)
AFull}V =¥ 0.01
(0.34)
AFull}M—3M1 —0.16
(0.38)
AFullPM =1 —1.37%
(0.51)
AFull; Y —0.44
(0.88)
AFXder)'W 117
(0.46)
AFXder;"V M 1.76%*
(0.54)
AFXder; M —3M 177
(0.56)
AFXder}M 1 0.62
(0.54)
AFXder; 'Y 1.10
(0.90)
AAlOther?™" —0.92**
(0.36)
AAllOther}V —1M —1.97*
(0.90)
AAlOther! M3 —3.64%**
(1.15)
AAlOther?M 1Y —4.25%**
(1.33)
AAlOther; ™ ~1.61
(1.23)
N 349.00  349.00  349.00
Adj. R*(%) 1.15 3.14 8.42

Note: Maturity buckets are 0 to 1 week, 1 week to 1 month, 1 month to 3 months, 3 months to 1 year,
and over 1 year. Standard errors are Newey-West with four lags. ***, **, * denote statistical significance
at the 1%, 5% and 10% levels, respectively.
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Appendix

A Additional Tables and Figures

Figure A.1: UK Dealer Banks’ Net USD Position and the USD/EUR Exchange Rate
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Notes:: Net USD position of UK dealer banks, in billions of USD, plotted against the price EUR in USD (increases

reflect USD depreciations), weekly from Jul/2019 to Mar/2026.
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Figure A.2: UK Dealer Banks” Net USD Position, by Instrument, and the USD/EUR Exchange
Rate
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Note. Net USD position of UK dealer banks, by instrument, plotted against the price of EUR in USD (increases
reflect USD depreciations), weekly from Jul /2019 to Mar/2026. Values are in billions of USD. Other aggregates
many smaller categories, including other derivatives, bonds and other miscellaneous positions.
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Figure A.3: UK Dealer Banks’ Net USD Position and the USD/GBP Exchange Rate
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Notes: Net USD position of UK dealer banks, in billions of USD, plotted against the price GBP in USD (increases

reflect USD depreciations), weekly from Jul/2019 to Mar/2026.
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Figure A.4: Net USD Flows by Instrument and the USD/GBP Exchange Rate
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Note. Net USD position of UK dealer banks, by instrument, plotted against the price of GBP in USD (increases
reflect USD depreciations), weekly from Jul /2019 to Mar/2026. Values are in billions of USD. Other aggregates
many smaller categories, including other derivatives, bonds and other miscellaneous positions.
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Table A.1

UK Dealer Banks’ Net USD Position: Summary Statistics

Panel A: Levels

Full FXder Loans Deposits SafeSecured OtherSecured Bond OtherDer Other
Mean 15.27 329.35 635.38 —903.42  —76.56 59.25 -2093 -194 585
Median | 15.63 325.37 636.36 —894.19  —83.56 51.69 —34.68 —0.50 —5.35
Std Dev 60.40 59.67 62.43 108.26 26.83 32.40 63.10 15.81 11.84
Skewness| 0.00 0.36 —0.17 0.00 0.35 2.37 0.27 0.84 —0.52
Kurtosis 237  3.65 231 3.10 2.06 10.14 1.72 4.41 3.70
AC1 092 092 094 0.98 0.91 0.84 0.97 0.91 0.80
N 350.00 350.00 350.00 350.00 350.00 350.00 350.00  350.00  350.00

Panel B: 1-Week Changes

Full FXder Loans Deposits SafeSecured OtherSecured Bond OtherDer Other
Mean 031 055 0.70 —1.45 —0.08 0.38 0.13 —0.03 0.11
Median 053 054 043 -0.93 0.00 —0.24 039 —0.04 0.16
Std Dev 23.59 21.14 1859 10.52 11.34 17.17 13.07 6.64 7.41
Skewness| —0.23 —0.19 0.21 —0.71 0.07 —0.20 —0.15 1.30 —0.24
Kurtosis 912 737 793 8.44 4.11 112.18 4.61  23.51 3.38
AC1 -0.18 —0.24 —-0.33 —0.36 —0.20 —0.44 -0.30 —-0.24 —-043
N 349.00 349.00 349.00 349.00 349.00 349.00 349.00  349.00 349.00

Note: Values are in billions of USD.
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Table A.2
USD Currency Excess Returns: Summary Statistics

Panel A: Levels

G10 EUR GBP
Mean —0.03 —0.02 0.02
Median —-0.11 —0.08 —0.02
Std Dev 1.10 1.03 1.25
Skewness 0.04 0.41 —0.09
Kurtosis 7.02 5.54 7.47
AC1 —0.11 —0.11 —0.08
N 350.00 350.00 350.00

Panel B: 1-Week Changes

G10 EUR GBP
Mean 0.07 0.28 0.15
Median —4.96 —0.82 —7.24
Std Dev 163.77 154.08 183.93
Skewness 0.58 0.18 0.55
Kurtosis 10.15 6.21 9.99
AC1 —0.56 —0.54 —0.50
N 349.00 349.00 349.00

Note: Levels are in percentage per week, and 1-week changes are in basis points.
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Table A.3
UK Dealer Banks’ Net USD FX Derivatives Posutions:
Correlations Across Maturities

‘ AFXder?™™  AFXder}" ™™  AFXder/M M AFXder?M 'Y AFXder;'Y

AFXder?™'" 1.00%* —0.32%** 0.03 —0.07 —0.01
(0.00) (0.03) (0.04) (0.09) (0.19)
AFXder; V1M —0.70%* 1.00%** —0.78%* 0.14 0.09
(0.08) (0.00) (0.04) (0.13) (0.29)
AFXder}M—3M 0.05 —0.69*** 1.00%** —0.86*** —0.01
(0.09) (0.04) (0.00) (0.11) (0.20)
AFXder?M—1Y —0.03 0.03 —0.19%* 1.00%** —0.27*
(0.04) (0.03) (0.03) (0.00) (0.15)
AFXder; ™ 0.00 0.00 0.00 —0.07*** 1.00%**
(0.02) (0.01) (0.01) (0.03) (0.00)
Total | 0.33 0.02 0.06 0.14 0.80

Note: Standard errors are Newey-West with four lags. ***, **, * denote statistical significance at the 1%,
5% and 10% levels, respectively.
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Table A.4

UK Dealer Banks’ Net USD Position and 1-Week Dollar Excess Returns:

Full Instrument Decomposition

ADOL; 4, 5 T 3 R ) N OO IR (&) B (5 B ¢4 BN ) B 0 (1)
a 0.01 —-0.76 0.57 0.83 —-0.09 0.06 0.17 —-0.11 -0.18

(3.64) (3.71) (3.59) (4.16) (3.64) (3.67) (3.66) (3.68) (3.64)
AFull; —0.25

(0.28)
AFXder; 1.26™**

(0.43)
ALoans; —0.90
(0.84)
ADeposits, 0.62
(1.80)
ASafeSecured; -0.30
(0.75)
AOtherSecured, -0.33
(0.32)
ABond,; —1.77*
(1.05)
AOtherDer; —1.82
(1.57)
AOther; 1.04
(1.01)

N 349.00 349.00 349.00 349.00 349.00 349.00 349.00 349.00 349.00
Adj.R2(%) —0.16 2.38 0.76 —-0.13 -0.24 -0.17 1.70 0.26 —0.06

Note: Standard errors are Newey-West with four lags. ***, **, * denote statistical significance at the 1%,
5% and 10% levels, respectively.
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Table A.5

UK Dealer Banks’ Net USD Position and 1-Week USD/EUR Excess Returns:

Full Instrument Decomposition

ADOL; 4, 5 T 3 R ) N OO IR (&) B (5 B ¢4 BN ) B 0 (1)
a —0.24 -0.80 0.32 0.71 -0.29 -0.18 -0.08 -0.28 —-0.41

(3.38) (3.42) (3.43) (4.01) (3.38) (3.39) (3.39) (3.38) (3.37)
AFull; -0.14

(0.27)
AFXder; 0.94**

(0.40)
ALoans; —0.85
(0.62)
ADeposits, 0.68
(1.43)
ASafeSecured; —0.06
(0.77)
AOtherSecured, —0.28
(0.30)
ABond,; —1.48*
(0.88)
AOtherDer; -0.17
(1.27)
AOther; 1.27
(1.03)

N 349.00 349.00 349.00 349.00 349.00 349.00 349.00 349.00 349.00
Adj.R2(%) —0.24 1.40 0.77 -0.07r -0.29 -0.19 1.29 —-0.28 0.09

Note: Standard errors are Newey-West with four lags. ***, **, * denote statistical significance at the 1%,
5% and 10% levels, respectively.
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Table A.6

UK Dealer Banks’ Net USD Position and 1-Week USD/GBP Excess Returns:

Full Instrument Decomposition

ADOL; 4, 5 T 3 R ) N OO IR (&) B (5 B ¢4 BN ) B 0 (1)
a —-0.03 -0.79 0.81 1.87 —-0.21 —-0.20 0.14 -0.18 —-0.29

(4.16)  (4.23) (4.08) (4.61) (414) (419) (417) (419) (4.17)
AFull; —0.36

(0.37)
AFXder; 1.17*

(0.49)
ALoans; —1.36
(0.90)
ADeposits, 1.39
(1.90)
ASafeSecured; —0.82
(0.83)
AOtherSecured, 0.15
(0.27)
ABond,; —2.10%
(1.16)
AOtherDer; —1.44
(2.67)
AOther; 1.38
(1.38)

N 349.00 349.00 349.00 349.00 349.00 349.00 349.00 349.00 349.00
Adj. RQ(%) —0.08 1.53 1.60 0.34 —-0.03 -—-0.27 1.94 —-0.02 0.02

Note: Standard errors are Newey-West with four lags. ***, **, * denote statistical significance at the 1%,
5% and 10% levels, respectively.
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Table A.7
UK Dealer Banks” Net USD Position and 1-Week USD/EUR Excess Returns: by Maturity

ADOL ;4 EY ) €)
a -0.28  —0.92 0.09
(343)  (3.43)  (3.57)
AFull)~W —0.06
(0.32)
AFull}V =¥ —0.02
(0.33)
AFull}M—3M1 —0.29
(0.39)
AFullPM =1 —1.01**
(0.47)
AFull; Y 0.03
(0.73)
AFXder)'W 0.81*
(0.45)
AFXder;"V M 1.28%*
(0.49)
AFXder; M —3M 1.19*
(0.51)
AFXder}M 1 0.47
(0.54)
AFXder; 'Y 1.29
(0.90)
AAlOther?™" —0.63**
(0.30)
AAllOther}V —1M —1.38*
(0.77)
AAlOther! M3 —3.22%%*
(0.98)
AAlOther?M 1Y —3.02%*
(1.17)
AAllOther; ™" —0.90
(0.97)
N 349.00  349.00  349.00
Adj. R*(%) 0.09 1.37 5.51

Note: Maturity buckets are 0 to 1 week, 1 week to 1 month, 1 month to 3 months, 3 months to 1 year,
and over 1 year. Standard errors are Newey-West with four lags. ***, **, * denote statistical significance
at the 1%, 5% and 10% levels, respectively.
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Table A.8
UK Dealer Banks’ Net USD Position and 1-Week USD/GBP Excess Returns: by Maturity

ADOL ;4 EY ) €)
a 016  —0.99 0.45
(4.16)  (4.20)  (4.33)
AFull)~W —0.08
(0.40)
AFull}V =¥ —0.10
(0.43)
AFull}M—3M1 —0.27
(0.41)
AFullPM =1 —1.89%*
(0.66)
AFull; Y —0.55
(0.91)
AFXder)'W 1.15%
(0.52)
AFXder;"V M 1.59%*
(0.60)
AFXder; M —3M 1.57%*
(0.59)
AFXder}M 1 0.09
(0.60)
AFXder; 'Y 1.26
(0.95)
AAlOther?™" —0.92*
(0.53)
AAllOther}V —1M —1.87*
(1.11)
AAlOther! M3 —3.57**
(1.33)
AAlOther?M 1Y —4.99%**
(1.52)
AAllOther; ™" ~1.79
(1.41)
N 349.00  349.00  349.00
Adj. R*(%) 2.26 2.41 7.62

Note: Maturity buckets are 0 to 1 week, 1 week to 1 month, 1 month to 3 months, 3 months to 1 year,
and over 1 year. Standard errors are Newey-West with four lags. ***, **, * denote statistical significance
at the 1%, 5% and 10% levels, respectively.
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Table A.9
UK Dealer Banks’ Net USD Position and 1-Week USD/EUR Excess Returns:
Orthogonalized Components

ADOL.i | (1) ) (3)
a —-0.28 0.14 0.14
(3.40)  (3.35)  (3.36)
AFXder;: 0.54 0.54
(0.41) (0.39)
ANonFXder; —1.33**  —1.33**
(0.62)  (0.60)
N 349.00  349.00  349.00
Adj. R*(%) 0.15 1.23 1.39

Note: AFXder' is the residual from a regression of net FX swap flows on the changes in all other
instruments; ANonFXder is the net full USD position less that residual FXder®. Standard errors are
Newey-West with four lags. ***, **, * denote statistical significance at the 1%, 5% and 10% levels,
respectively.
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Table A.10
UK Dealer Banks’ Net USD Position and 1-Week USD/GBP Excess Returns:
Orthogonalized Components

ADOL.i | (1) ) (3)
a —0.15 0.49 0.49
(4.18)  (4.06)  (4.07)
AFXder;: 0.59 0.59
(0.41) (0.39)
ANonFXder; —2.03* —2.03*
(1.13)  (1.11)
N 349.00  349.00  349.00
Adj. R*(%) 0.08 2.18 2.27

Note: AFXder' is the residual from a regression of net FX swap flows on the changes in all other
instruments; ANonFXder is the net full USD position less that residual FXder®. Standard errors are
Newey-West with four lags. ***, **, * denote statistical significance at the 1%, 5% and 10% levels,
respectively.
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