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Bank positions in FX swaps: insights from CLS’

A combination of CLS data with BIS statistics shows banks’ FX swaps positions alongside the
currency mismatches on their balance sheets. It sheds light on global dollar flows via FX swaps
in key currency pairs and, specifically, on banks’ use of these instruments to hedge exchange rate
risk, engage in arbitrage or serve customers. Compared with Japanese and euro area banks, US
banks have played an outsize role in FX swap markets by using maturity transformation to
intermediate in the interbank market and between banks and non-banks.

JEL codes: F31, F34, G15, G21.

Introduction

A typical day sees almost $4 trillion in new FX swap contracts, most of which involve
a payment of US dollars (BIS (2022)). Unlike for repo and other forms of debt, the full
attendant payment obligations arising from FX swaps are not reported on a balance
sheet (Borio et al (2017, 2022)).

The market for FX swaps is two-tiered, with dealer banks at the core, as these
instruments trade mainly over the counter (OTC). The dealer-customer segment
mostly serves the FX hedging purposes of financial and non-financial customers. In
addition, dealer banks transact with each other to offset the imbalances that arise in
trades with customers, and to manage liquidity and currency mismatches on their
own balance sheets.

This feature examines how banks of various nationalities operate in the FX swap
market. It draws on a novel data set (from CLSMarketData) of aggregated and
anonymised outstanding FX swap and forward contracts (notional values) that are
settled via CLS, the world’s largest multi-currency cash settlement system (see Box A).
These data provide a detailed picture of interbank positions as well as positions
between banks and some of their non-bank customers, with breakdowns by currency
pair, maturity and counterparty nationality (eg US banks vis-a-vis euro area banks).

The combination of CLS data and the BIS international banking statistics (IBS)
offers a rough picture of banking systems’ outstanding off-balance sheet FX
derivatives positions in specific currency pairs alongside the corresponding
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Key takeaways

e Combining CLS and BIS data helps to track global dollar flows via FX derivatives in key currency pairs
and reveals how these flows relate to banks’ on-balance sheet currency positions.

e US and euro area banks are net providers of US dollars via FX derivatives to Japanese banks and
institutional investors in need of FX hedging services.

e US banks use FX swaps to borrow dollars short-term from other banks and lend them longer-term to
non-banks. This means that US banks are net interbank dollar borrowers in FX swaps.

on-balance sheet currency positions. It helps separate banks' interbank FX swap
positions from their broader portfolio of FX derivatives — ie also including forwards
and currency swaps. This in turn helps to track global currency flows via derivatives,
in particular the channels through which banks accommodate their clients’ FX
hedging needs and maintain matched currency positions.

This feature presents three findings related to banks’ lending and borrowing of
US dollars against other key currencies via FX derivatives.

First, dollar lending via FX derivatives has grown as this activity has become
lucrative. The dollar basis, ie the premium earned (over money market rates) by
lending dollars against other currencies via an FX derivative, has profited banks with
ample dollar cash funding. An estimate of US and euro area banks' combined net
lending of dollars via FX derivatives surpassed $1 trillion in Q1 2021, more than triple
the amount in mid-2013. Japanese banks have consistently been net dollar borrowers
via FX derivatives.

Second, the combination of CLS and BIS data shows that banks tend to
accommodate customer demand for FX hedging services by turning to the interbank
FX swap market. For example, US banks’ estimated net off-balance sheet dollar
lending to customers grew significantly between 2016 and 2020. They offset this
mainly by borrowing dollars via interbank FX swaps rather than via an adjustment of
their on-balance sheet positions. Estimates for euro area and Japanese banks also
show that shifts in interbank FX swaps offset changes in positions with customers.

Third, US banks stand out as pivotal FX swap intermediaries. In particular,
Japanese banks that swap out of yen and into euros, and euro area banks swapping
in the other direction, both transact via the US dollar mainly with US banks rather
than with each other. In addition, US banks engage in maturity transformation in FX
swaps involving the US dollar: they funnel dollars borrowed short term from other
banks to non-banks seeking longer-term hedges. Somewhat counterintuitively, this
has made US banks net dollar borrowers on the interbank market for FX swaps.

The feature proceeds as follows. The first section sets the stage with an overview
of the OTC FX derivatives market, its size, the key currencies traded, and the major
banking systems that transact in FX swaps. The second section explains how the
available data capture banks’ use of FX derivatives to hedge, engage in arbitrage or
make markets. The third section examines the relationship between banks’ on- and
off-balance sheet currency positions and the integral role of interbank FX swaps. The
final section concludes.
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A two-tiered market with dealer banks at the core

Several types of OTC FX derivative — FX swaps, forwards and currency swaps — involve
the exchange of principal (notional) amounts. In an FX swap, two parties exchange
currencies (the spot leg) and agree to reverse the trade at a future date at a
pre-agreed exchange rate (the forward leg). Once the spot leg is complete, all that
remains is the forward leg, at which point the FX swap is indistinguishable from an
outright forward. A currency swap is a longer-term swap in which coupons linked to
the underlying interest rates are exchanged in addition to the principal.

These FX derivatives create huge payment obligations. The BIS OTC derivatives
(OTCD) statistics, which capture outstanding (notional) amounts of internationally
active banks in more than 50 jurisdictions, put the global total at $97 trillion in mid-
2022 (Graph 1.A). Almost 90% involved the payment of US dollars. The total exceeded
global GDP in 2021 ($96 trillion) as well as outstanding global external portfolio
investment ($81 trillion) and international bank claims ($40 trillion) at end-2021.

A relatively small number of banks account for the lion’s share of outstanding
OTC FX derivatives. Estimates derived from banks’ financial disclosures at end-2022
suggest that the top five banks reported roughly a third of global outstanding
positions and the top 25 banks more than 80%. US banks’ sizeable share of the global
market puts them well ahead of their euro area, UK and Japanese peers (Graph 1.B).

The most widely used instrument is the FX swap. The OTCD data show that the
aggregate of FX swaps and forwards reached $66 trillion in mid-2022 (Graph 1.C,
stacked bars), or roughly two thirds of outstanding OTC FX derivatives positions
(Graph 1.A). The OTCD data do not separately identify FX swaps and forwards, but

Overview of outstanding OTC FX derivatives Graph 1
A. All OTC instruments, by currency’  B. Shares by bank nationality? C. FX swaps and forwards
USD trn % USD trn
75 24 60
50 16 40
25 8 20
L == N T
- e - ™ -
’_—————/\’-—_——— L ™
0 0 0
e e e e T I O T e ol
US UK Euro JP Other Other
1214 16 18 20 22 banks banks area banks Europ banks 14 16 18 20 22
= All currencies banks banks BIS OTCD:? CLS positions:*
. . Inter-dealer — Total
Of which, de: .
_WulgD onone Séu(; — JPY With customers = = Interbank

T Aggregate of FX swaps, forwards and currency swaps, corrected for inter-dealer double-counting. Non-deliverable forwards, which are not
reported separately in the OTCD statistics, should ideally be excluded since they do not involve exchange of principal amounts; these account
for a small share of outstanding amounts. 2 Estimates calculated from reported national aggregates (OTCD, OCC, BoJ), not adjusted for
inter-dealer double-counting. 3 Total in panel A (“All currencies”, red line) excluding currency swaps. # Outstanding amounts in the CLS
settlement system.

Sources: Bank of Japan (BoJ); US Office of the Comptroller of the Currency (OCC); CLS; BIS OTC derivatives statistics; BIS.

BIS Quarterly Review, September 2023 19



estimates derived using turnover data (BIS (2022)) suggest that FX swaps account for
about two thirds of the FX swaps and forwards aggregate.

CLS data captured just over a third of the global FX swaps and forwards
aggregate in the OTCD data (Graph 1.C, red solid line) in mid-2022. Since banks rely
extensively on CLS to settle trades among themselves, CLS interbank positions come
close to the inter-dealer positions in the OTCD statistics: $17 trillion (dashed red line)
compared with $21 trillion (red bars). CLS data capture a much smaller share of global
positions with customers (blue bars). Much of the analysis that follows relies on the
granular CLS data for FX swaps.

Box A

FX swaps and forwards settled via CLS

CLS operates the world’s largest multi-currency cash settlement system, which settles FX transactions on a payment-
versus-payment (PvP) basis for 18 eligible currencies. PVP mitigates settlement risk by ensuring that a payment in a
currency occurs if and only if the payment in the other currency takes place. In 2022, almost half of global FX turnover
was settled with risk mitigation such as PvP, most of it via CLS (Glowka and Nilsson (2022)). This box provides a brief
description of the main features of outstanding CLS-settled FX swaps and forwards.

As of 2022, 76 financial institutions were direct members of CLS. These are primarily banks, reflecting the bank-
centric nature of the FX swap market as well as strict membership criteria (eg capital, liquidity, risk management and
other requirements). Smaller banks, non-bank financial institutions and multinational corporations can also use CLS
to mitigate settlement risk via CLS members that serve as CLS third-party service providers (CLS (2022)). CLS thus
settles payment instructions on underlying trades that are (i) between two members; (ii) between a member and a
third party that participates through a member; and (i) between third parties that participate through members.

Anonymised and aggregated data from CLSMarketData capture banks’ outstanding FX swaps and forwards
(notional) with other banks and with a subset of customers. The data are broken down by (1) currency pair;
(2) counterparty type; (3) contract tenor (original and remaining maturity); and (4) nationality of the counterparties.®

CLS-settled FX swaps and forwards, by maturity Graph A1
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2 Data as of June 2022.
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CLS data exclude (a) trades involving any currency that is not one of the 18 CLS-eligible currencies; (b) trades
with counterparties that are not (direct or indirect) CLS members; (c) trades settled by other means (eg bilateral netting
or "on-us” in direct trading with customers, see Glowka and Nilsson (2022)); and (d) trades in instruments not settled
via CLS. Forwards, which are used mainly by non-banks (largely not CLS members), are underrepresented in the CLS
data. CLS also settles some currency swaps, but these are not included in the data set.

As of mid-2022, outstanding FX swaps and forwards settled via CLS amounted to $24 trillion (Graph A1.A), with
FX swaps accounting for more than 80% of the total. Most swaps and forwards settled via CLS are short-term
(Graph A1.B). Contracts at the very short end trade mainly among banks (Graph A1.C).

Most CLS trades involve the exchange of US dollars (Graph A2.A, red bars). Positions in the EUR/USD and USD/JPY
pairs accounted for almost half of all CLS positions in mid-2022, consistent with their ranking as the top two most-
traded currency pairs in global turnover data (BIS (2022)). The top five currency pairs in CLS data — all of which involve
the exchange of dollars — accounted for almost 70% of this total. By contrast, positions in non-dollar pairs amounted
to less than 10% and tended to be mostly with non-banks (yellow bars).

For a given currency, interbank positions net to zero by market clearing (Graph A2.B). By contrast, the aggregate
banking sector runs a net open dollar position with non-banks that transact in CLS FX swaps (Graph A2.C). In mid-2022,
US banks funded (hedged) their net dollar lending to non-banks by borrowing dollars from banks (panels B and C,
red bars). Euro area banks were net dollar lenders to both banks and non-banks, while Japanese banks borrowed
dollars, euros and other currencies in exchange for yen almost exclusively in the interbank market (yellow bars).

Currency shares and positioning in select currencies by banking system

As of June 2022 Graph A2
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@ Ranaldo (2023) uses CLS data to examine market structure; Kloks et al (2023) use it to examine FX swap market liquidity; and Brauer and
Hau (2022) use it to examine the link between FX hedging and exchange rates.

Hedging, arbitrage and market-making

Banks transact in FX derivatives for at least three reasons. First, banks use derivatives
to hold foreign currency assets on a hedged basis, in line with supervisory guidance
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(BCBS (1980, 2020)). Consider a bank with matched on-balance sheet US dollar and
foreign currency assets and liabilities. Using an FX swap, this bank can exchange dollar
cash in hand for foreign currency to acquire and hold additional foreign currency
assets on a hedged basis. Graph 2.A shows how this transaction introduces a
mismatch on the balance sheet — a short dollar “currency gap” — that the off-balance
sheet FX swap offsets. The FX swap locks in the forward rate at which the exchange is
reversed in the future, thus eliminating the risk of currency movements for the

contract’s duration.

Stylised bank’s on- and off-balance sheet currency positions

Graph 2
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Banks also use FX derivatives to arbitrage, by lending dollars against other
currencies to pick up the currency basis.? In the example of Graph 2.B, the bank again
lends out existing dollar cash and places the FX proceeds (purple area) from the spot
leg of the FX swap in foreign currency assets. In terms of currency positions, the hedge
and the arbitrage trades are observationally equivalent: both create an on-balance
sheet mismatch that is offset with an off-balance sheet FX swap.

The motivations for the arbitrage and hedge trades differ. Banks target the basis
pickup in an arbitrage trade but the foreign currency asset in the hedge trade. In the
former case, they typically place the FX swap proceeds in safe liquid assets, eg a
central bank deposit facility or short-term government bills (see Correa et al (2020),
Rime et al (2022)). Banks may do so even when the assets have negative yields as
long as the basis pickup offers sufficient compensation. Differentiating the two types

2 Covered interest parity, a no-arbitrage condition, implies that the forward discount should equal the

money market rate differential in the two currencies.
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of trade thus requires information about the composition of on-balance sheet foreign
currency assets and the direction (ie positive or negative) of the currency basis.

Finally, top-tier banks make markets in FX derivatives. When servicing a customer
that seeks to borrow dollars in an FX swap, a bank can source the dollars via additional
on-balance sheet borrowing, which expands the balance sheet. Since there are
regulatory constraints on balance sheet expansion, the bank can alternatively transact
with another customer seeking to lend dollars via an FX swap. This creates an
offsetting off-balance sheet position that does not require balance sheet space. By
standing between end-use customers in this way, banks build up large gross (but
offsetting) off-balance sheet forward positions to pay and receive particular
currencies (Graph 2.C, left-hand column).

In practice, banks may treat net FX derivatives positions taken for hedging,
arbitrage and market-making activities as fungible, in the sense that they manage the
overall currency position from all activities.

CLS and BIS data together provide only a partial picture of banks’ overall currency
positions (Graph 2.C, right-hand column). Estimates of banks’ on-balance sheet
currency positions can be derived from the IBS (red shading), as described in the
online statistical annex. However, CLS data capture only the off-balance currency
positions that settle via CLS (blue shading), which are mainly interbank FX swap
positions (recall Graph 1.C). This leaves unobserved a large portion of banks’ FX swaps
and forwards with non-banks, and the entirety of their currency swaps.

The analysis below focuses on banks' net on- and off-balance sheet positions in
major currencies. It is grounded on the assumption that banks do not have “large”
unhedged currency positions.3 With this assumption, CLS and IBS data can be used
to derive the implied net position in non-CLS FX derivatives that is consistent with an
overall hedged position (Graph 2.C, yellow shading).* This, in turn, enables us to split
banks’ overall net off-balance sheet positions into two segments, in accordance with
the two-tiered market structure. The first segment, interbank FX swaps (CLS data),
consists of the short-term instruments that underpin market liquidity and price
formation. The second segment, other FX derivatives (with banks and non-banks),
consists of observed FX swaps with non-banks (CLS data) plus the implied
(unobserved) net positions. The average maturity of positions in the second segment
is longer than in the first segment (see Box A).>

Banks' on- and off-balance sheet currency positions

How do different banking systems use the interbank segment of the FX swap market
to manage their net positions taken with customers? We address this question by
combining the CLS and IBS data described above, paying particular attention to the
flow of dollars via FX swaps between banks of different nationalities.

3 The analysis does not require that banks maintain a perfect currency hedge, but only that any open
position be small relative to observed net CLS FX swap positions. This ensures that the direction and
magnitude of the derived positions with customers are indicative of actual but unobserved positions.

4 For several bank-currency pairs, the IBS currency gap and net CLS FX swaps are similar in levels and
co-move for extended periods (see online statistical annex). In some pairs, the currency gap tracks
the overall net CLS position and in others it tracks the net CLS position with banks or non-banks.

> Turnover data show that FX swaps with non-banks have longer maturities than do those with banks.
Currency swaps (with both banks and non-banks) typically have a maturity longer than one year.
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The analysis centres on banks' US dollar, euro and yen positions for two reasons.
First, this currency trio captures a substantial portion of global dollar positions in FX
derivatives, given that the EUR/USD and JPY/USD are the most-traded currency pairs
(BIS (2022)). Second, the currency bases associated with these particular pairs
(Graph 3.A) have profited dollar-lending banks.® Changes in these bases inform
movements in banks’ net off-balance sheet positions in the analysis below.

Key players in FX derivatives with the euro and the yen

As dealers, US banks are the largest intermediaries in FX derivatives involving either
the euro or the yen. Their gross outstanding FX derivatives involving the euro have
stood near $12 trillion since 2016 (Graph 3.B), putting them on one side of roughly
40% of global euro positions and, until recently, ahead of euro area banks (for which
the euro is the home currency). In addition, outstanding amounts involving the yen
have stood close to $7 trillion since 2016 (Graph 3.C), putting US banks on one side
of an even larger share of global yen positions.

Customers on the other side of these trades use FX derivatives mainly for
hedging purposes.” For example, European and Japanese institutional investors with
large foreign currency asset portfolios hedge currency risk by borrowing foreign
currency via FX derivatives. Given the size of their balance sheets and the high share
of dollar assets in their portfolios, such entities generate a structural demand to
borrow dollars via FX derivatives in both the EUR/USD and JPY/USD currency pairs.

Dollar premium and gross outstanding positions in FX derivatives

Graph 3
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6 A wide basis reflects the growth in demand for dollar hedges since the Great Financial Crisis (GFC),
combined with the limited elasticity of arbitrage capital supplied by banks (see eg Du et al (2018)

and lida et al (2018)).

7 On FX hedging demand, see Borio et al (2016), Du and Huber (2023) and McGuire et al (2021).
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In addition to hedging asset portfolios, financial and non-financial entities also
use FX derivatives to hedge their own foreign currency borrowing. Entities at times
issue longer-term debt in a currency they do not need, to take advantage of low
borrowing costs in that currency. To avoid incurring an open currency position, they
swap the proceeds back into their home currency (Munro and Wooldridge (2010)).
Such issuers tend to use longer-term currency swaps so as to match the duration of
the hedge with that of the debt liability. An example is a highly rated European
borrower that issues dollar debt and swaps the proceeds into home currency, thus
becoming a dollar supplier via FX derivatives. Another is a highly rated US corporate
that issues yen debt and swaps the proceeds back into dollars, which makes it a dollar
borrower via FX derivatives.

Net dollar lending and borrowing on and off the balance sheet

How do currencies flow via FX derivatives between banks and customers? Examining
banks' net FX derivatives positions using CLS data helps to unpack the gross positions
depicted in Graph 3, which consist mainly of offsetting lending and borrowing. In
Graph 4, banks' net interbank FX swaps (dotted blue lines) and net position in other
FX derivatives (dashed blue lines) are depicted alongside the on-balance sheet
currency gaps (red lines).

The composition of banks that lend dollars via FX derivatives has evolved since
2013. The short on-balance sheet dollar position — ie the excess of dollar liabilities
over dollar assets — of US banks (Graph 4.A, red line), which grew to upwards of $400
billion by 2021, mirrors off-balance sheet dollar lending of similar size.? Notably,
Graph 4 also shows euro area banks became major net dollar lenders via FX
derivatives, on the back of a quadrupling of short on-balance sheet dollar positions
between mid-2013 and mid-2021 (Graph 4.D, red line).?

Graph 4 also shows US banks to be on both sides of FX swap trades involving
dollars, euros or yen. Their large but offsetting off-balance sheet dollar positions
exceed their on-balance sheet dollar gap, evidence that US banks' intermediate
between end users of FX derivatives involving the US dollar. Their mirroring off-
balance sheet positions in euros prior to 2016 (Graph 4.B) and in yen after 2016
(Graph 4.C) point to EUR/USD and JPY/USD as key currency pairs.

Compared with US banks, euro area and Japanese banks seem to intermediate
FX derivatives across counterparty segments to a lesser extent. Euro area banks are
net dollar lenders in both off-balance sheet segments (Graph 4.D). Similarly, Japanese
banks, which are net dollar borrowers via FX derivatives, borrow dollars via both
segments (Graph 4.G).

Evolving demand for FX hedges and arbitrage

The swings in banks’' net interbank FX swaps can be interpreted in the context of
demand for dollar hedges as well as arbitrage in EUR/USD and JPY/USD FX swaps.
Consider each currency pair in turn.

The online statistical annex shows the on-balance sheet dollar position of US banks (red line) to
roughly track net CLS FX swaps with non-banks before 2016, and overall net CLS FX swaps after 2016.

The online statistical annex shows the on-balance sheet dollar position of euro area banks (red line)
to roughly track their overall net CLS FX swap position during the entire sample period.
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Banks' on- and off-balance sheet net positions in selected currencies

In billions of US dollars; positive value indicates net off-balance sheet lending of the currency Graph 4
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A divergence in credit conditions and in euro and US dollar policy rates after the
Great Financial Crisis (GFC) incentivised cross-currency bond issuance on a hedged
basis.’® Top-rated bank and non-bank borrowers based in the euro area took
advantage of the negative EUR/USD basis swap spread by issuing dollar
bonds.” Hedging the on-balance sheet dollar liability made these issuers dollar
suppliers in EUR/USD FX derivatives. The mirroring net dollar and euro off-balance
sheet positions of US banks before 2016 (Graphs 4.A and 4.B) are consistent with
these banks borrowing dollars from these issuers in exchange for euros. Such hedges
tend to be longer-term currency swaps. Thus, the offsetting net dollar lending of US
banks via interbank FX swaps suggests a degree of maturity transformation. Going
into 2015, dollar bond issuance by borrowers based in the euro area waned as did US
banks’ supply of attendant hedges, as the cost advantage disappeared amid declining
policy rates in the euro area.

Since 2016, the demand for JPY/USD hedges has grown. Demand for these
hedges grew in line with the combined foreign currency asset portfolios of Japanese
institutional investors (eg insurance companies and pension funds) and managers of

Hedging demand and arbitrage proceeds in JPY/USD FX swaps

In billions of US dollars Graph 5
A. Japanese institutional investors B. US corporations’ yen bonds3 C. Holdings of yen official assets
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corporations.

4 Includes claims on the government and central bank in Japan.

Sources: Bank of Japan; Japanese Ministry of Finance; The Life Insurance Association of Japan; Barclays FICC Research; Datastream; BIS debt
securities statistics; BIS international banking statistics; authors’ calculations.

10 As the GFC gave way to the euro area sovereign debt crisis, credit spreads in the euro widened and
synthetic dollar rates in EUR/USD FX swaps spiked, creating incentives for some highly rated euro
area issuers to tap US dollar corporate bond markets.

" Outstanding dollar-denominated international debt securities of selected euro area entities grew
from $1 trillion in Q1 2008 to $1.7 trillion in Q2 2016.
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Japanese banks' trustee accounts (Graph 5.A)."> Adding to this was a surge in
issuance of yen bonds by US (and other) corporates (Graph 5.B). By comparison,
Japanese banks’ own structural demand for dollars via FX derivatives (Graph 4.G, red
line) has been relatively flat.

In meeting the demand for JPY/USD hedges, both US and European banks used
(to an extent) arbitrage trades. This can be seen by examining the composition of the
assets on these banks' balance sheets. Japanese national data show that foreign
holdings of current account balances (reserves) at the Bank of Japan and of Japanese
government bills have more than doubled since 2014, peaking at over $1 trillion in
2020 (Graph 5.C, stacked bars). A comparison with US and euro area banks'
consolidated claims on the Japanese official sector (solid black line) suggests that
these banks accounted for roughly a third of that amount. The rise in these holdings
since 2014 has contributed to the steady widening in these banks’ on-balance sheet
yen currency gaps (Graphs 4C and 4F, red lines).”

Maturity transformation in CLS FX swaps

US banks’ off-balance sheet JPY/USD FX swaps involved maturity transformation that
is directly observable in the CLS data. They rolled shorter-term interbank FX swaps to
channel longer-term dollars to non-bank customers (Graph 6.A, stacked bars).’* This

Banks' net US dollar positions, by initial maturity

In billions of US dollars; positive (negative) value implies net dollar lending (borrowing) Graph 6
A. US banks, by counterparty sector  B. Euro area banks C. Japanese banks
800 800
400 400
0 j:j ii% 0
-400 —400
thenlendbondbeadbindbeabee oo =800 el bene b b e beedbne b =800y ben b b b L 1 -800
14 15 16 17 18 19 20 21 22 14 15 16 17 18 19 20 21 22 14 15 16 17 18 19 20 21 22
Interbank: With non-banks: Total:
I <7 days — <7 days
>7 days — >7 days
Source: CLS.

The figures for hedged portfolios of Japanese life insurers are based on a roughly 60% currency
hedge ratio (Graph 5.A, blue bars). The hedge ratio for foreign securities holdings in Japanese banks’
trust accounts (dotted red line) is much lower.

Since arbitrage capital is limited, arbitrage trades alone did not meet the demand for JPY/USD
hedges. US banks thus turned to the inter-dealer FX swap market (Graph 4.C, dotted blue line).

The term structure of currency basis favours such maturity transformation, apart from the quarter-
end periods when the term structure tends to invert (Du et al (2018); Borio et al (2016); Abbassi and
Brauning (2021)). During these periods, some major bank dealers step back from intermediation
(Krohn and Sushko (2022), while major US banks step in as dollar lenders (Correa et al (2020)).
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Net bilateral interbank EUR/USD and JPY/USD FX swap positions'

In billions of US dollars; positive (negative) value indicates net lending (borrowing) of US dollars Graph 7
EUR/USD
A. US banks B. Euro area banks C. Japanese banks
200 200 200
100 100
sty solisiidh kil o

-100 -100
-200 =200
Lot =300 3000 1 —300
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I Euro area banks 8 JP banks I US banks P banks W Euro area banks B US banks
Other banks?
JPY/USD
D. US banks E. Euro area banks F. Japanese banks
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' Banks' net positions in FX swaps and forwards in the currency pairs in the row titles, as settled via CLS. The perspective is that of the banks
listed in the panel title; counterparty banks are listed in the legends. Colours indicate bank nationality pairs. 2 Comprises Swiss, UK and
Other banks in the CLS network. Positions across these three counterparty groups are not netted, and thus both positive and negative bars
can appear.

Source: CLS.

activity materially shifted the maturity profile of US banks' CLS FX swaps (lines) and,
somewhat counterintuitively, made these banks net dollar borrowers in interbank FX
swaps (even as they remained overall dollar lenders). Compared with US banks, euro
area and Japanese have not noticeably relied on maturity transformation in their
dollar FX swaps.

US banks’ intermediation in both EUR/USD and JPY/USD FX swap trades has
given them a pivotal role in the interbank market, making them dealer banks for other
banks. In particular, rather than trade with each other, both euro area and Japanese
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banks transact mainly with US banks.’ This is seen by comparing the red and blue
bars with the green bars in Graph 7, which presents net bilateral interbank CLS FX
swaps. In EUR/USD FX swaps (top row), US banks tend to borrow euros from euro
area banks (red bars), and then channel the euros to Japanese banks (blue bars). In
JPY/USD FX swaps (bottom row), US banks borrow yen from Japanese banks (blue
bars) and channel the yen to euro area banks. By comparison, the direct net positions
between Japanese and euro area banks in either the EUR/USD or JPY/USD pairs were
typically smaller (Graphs 7.B,C,E and F, green bars).

Conclusion

Payment obligations that arise from FX swaps are huge, but opaque. The short-term
nature of these instruments makes the FX swap market susceptible to funding
squeezes, such as those during the GFC and in March 2020 when the Covid-19
pandemic went global. In both cases, only extraordinary policy actions in the form of
central bank swap lines restored the smooth flow of dollars.

Monitoring the FX swap market is thus an essential element in financial stability
analysis. The combination of BIS and CLS data used in this feature helps to evaluate
how dollars flow in the FX swap market, and how positions taken there relate to banks’
on-balance sheet currency positions. This data combination adds to our monitoring
tool kit in two ways.

First, it provides richer measures of banking systems’ dollar funding positions.
CLS data aggregates contain important information about the size, tenor, currency
and counterparty structure of banks’ (mostly interbank) FX swaps positions,
information not found by examining on-balance sheet currency positions alone. This
enables better estimates of the size of banks' gross and net outstanding dollar
borrowing positions, and more accurate measurement of their rollover needs at
particular tenors.

Second, the data combination provides the first (indirect) estimates of banks' net
FX derivatives positions in a given currency with customers, something not possible
using only BIS or CLS data in isolation. This can aid in global efforts to enhance
monitoring of non-bank financial institutions, which account for an ever-larger share
of global financial sector activity.

References

Abbassi, P and F Brauning (2021): “Demand effects in the FX forward market: micro
evidence from banks' dollar hedging”, The Review of Financial Studies, vol 34, issue 9,
September.

Bank for International Settlements (2022): Triennial Central Bank Survey of Foreign
Exchange and Over-the-counter (OTC) Derivatives Markets in 2022, October.

Recall from Graphs 4.F and 4.H that both euro area and Japanese banks use mainly interbank FX
swaps (dotted blue lines) to hedge their on-balance sheet mismatches (red lines) in yen and euro,
respectively. Euro area banks’ net need for yen and Japanese banks' net need for euros make them
natural counterparties in the FX swap market.

30 BIS Quarterly Review, September 2023



Bank of Japan (2023): Financial System Report, April.

Basel Committee on Banking Supervision (1980): Supervision of banks’ foreign
exchange positions, 28 August.

(2020): MAR 11 — Definitions and application of market risk, 27 March.

Borio, C, R McCauley and P McGuire (2017): "FX swaps and forwards: missing global
debt?”, BIS Quarterly Review, September, pp 37-54.

(2022): “Dollar debt in FX swaps and forwards: huge, missing and growing”,
BIS Quarterly Review, December, pp 67-73.

Borio, C, R McCauley, P McGuire and V Sushko (2016): "Covered interest parity lost:
understanding the cross-currency basis”, BIS Quarterly Review, September, pp 45-64.

Brauer, L, and H Hau (2022): "Can time-varying currency risk hedging explain
exchange rates?”, working paper.

CLS (2022): "The third way: delivering wider FX settlement mitigation through
increased third-party participation in CLS Settlement”, e-FOREX, 20 November.

Correa, R, W Du and G Liao (2020): “"US banks and global liquidity”, NBER Working
Papers, no 27491, July.

Du, W and A Wang Huber (2023): "USD asset holding and hedging around the globe”,
working paper.

Du, W, A Tepper, and A Verdelhan (2018), "Deviations from covered interest rate
parity”, Journal of Finance, vol 73, no 3, June, pp 915-57.

Glowka, M and T Nilsson (2022): "FX settlement risk: an unsettled issue”, BIS Quarterly
Review, December, pp 75-81.

lida, T, T Kimura and N Sudo (2018): “Deviations from covered interest rate parity and
the dollar funding of global banks", International Journal of Central Banking, vol 55,
September.

Kloks, P, E Mattille and A Ranaldo (2023): “Foreign exchange swap liquidity”, Swiss
Finance Institute Research Papers, no 23-22.

Krohn, | and V Sushko (2022): "FX spot and swap market liquidity spillovers”, Journal
of International Money and Finance, vol 120(C).

Liao, G (2020): “Credit migration and covered interest rate parity”, Journal of Financial
Economics, vol 138, no 2, pp 504-25.

Liao, G and T Zang (2020): “The hedging channel of exchange rate determination”,
Board of Governors of the Federal Reserve System, International Finance Discussion
Papers, no 1283.

McGuire, P, | Shim, H S Shin and V Sushko (2021): “Outward portfolio investment and
dollar funding in emerging Asia”, BIS Quarterly Review, December, pp 53-67.

Munro, A and P Wooldridge (2010): “Motivations for swap-covered foreign currency
borrowing”, BIS Papers, no 52, July.

Ranaldo, A (2023): “Foreign exchange swaps and cross-currency swaps”, in
R Giirkaynak and J Wright (eds), Research Handbook of Financial Markets, Edward
Elgar.

Rime D, A Schrimpf and O Syrstad (2022): “Covered interest parity arbitrage”, The
Review of Financial Studies, vol 35, no 11, pp 5185-227.

BIS Quarterly Review, September 2023 31



	Bank positions in FX swaps: insights from CLS
	Introduction
	Key takeaways
	A two-tiered market with dealer banks at the core
	Box A: FX swaps and forwards settled via CLS
	Hedging, arbitrage and market-making
	Banks’ on- and off-balance sheet currency positions
	Key players in FX derivatives with the euro and the yen
	Net dollar lending and borrowing on and off the balance sheet
	Evolving demand for FX hedges and arbitrage
	Maturity transformation in CLS FX swaps

	Conclusion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /SymbolMT
    /Wingdings-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


