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Breaking free of the triple coincidence in 
international finance 

Stefan Avdjiev, Robert N McCauley and Hyun Song Shin1 

Abstract 

The traditional approach to international finance is to view capital flows as the 
financial counterpart to savings and investment decisions, assuming further that the 
GDP boundary defines both the decision-making unit and the currency area. This 
“triple coincidence” of GDP area, decision-making unit and currency area is an 
elegant simplification but misleads when financial flows are important in their own 
right. First, the neglect of gross flows, when only net flows are considered, can lead 
to misdiagnoses of financial vulnerability. Second, inattention to the effects of 
international currencies may lead to erroneous conclusions on exchange rate 
adjustment. Third, sectoral differences between corporate and official sector 
positions can distort welfare conclusions on the consequences of currency 
depreciation, as macroeconomic risks may be underestimated. This paper illustrates 
the pitfalls of the triple coincidence through a series of examples from the global 
financial system in recent years and examines alternative analytical frameworks 
based on balance sheets as the unit of analysis.  
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1. Introduction 

Capital flows are traditionally viewed as the financial counterpart to savings and 
investment decisions. The unit of analysis is the GDP area, and what is “external” or 
“internal” is defined with reference to its boundaries. From this perspective, the 
focus is typically on net capital flows. The current account takes on significance as 
the borrowing requirement of the country as a whole. 

The textbook analysis then incorporates two further features which, although 
apparently innocuous, turn out to be hugely consequential for the conclusions. The 
first is an aggregation property – namely, that all sectors in the economy (firms, 
households, government) can be summed into one representative decision-maker.  

The second is that each economic area has its own currency and the use of that 
currency is largely confined to that economic area. The upshot of these two 
additional assumptions is a “triple coincidence” between: (1) the economic area 
defined by the GDP boundary; (2) the decision-making unit; and (3) the currency 
area. The triple coincidence can be represented by the following triangle of 
equivalence relationships.  

 

 

 

In this schematic, Assumption 1 is the proposition that all sectors of the 
economy can be summed into one representative decision-maker and 
Assumption 2 is the proposition that each economic area has its own currency and 
that the use of the currency is largely confined to that currency area. 

No doubt the triple coincidence is an elegant and useful simplification for 
analytical purposes. However, it can mislead whenever financial flows are important 
in their own right.  

Consider three examples of how the triple coincidence can mislead. The first 
example is cross-border banking and the subprime mortgage crisis in the United 
States. Bernanke (2005) famously coined the term “global saving glut” to explain 
how the large US current account deficit could co-exist with easy financial 
conditions in the United States during the run-up to the global financial crisis. In 
line with the triple coincidence, Bernanke attributed these circumstances to 
excessive saving in some emerging economies, notably China, combined with a 
preference for US financial assets by these countries’ residents.  
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In the event, however, investors from China or other emerging market 
economies did not bear the losses from subprime mortgage securities. Instead, 
European investors, notably banks, took the hit. The large subprime portfolio 
positions of European banks had been obscured in the current account by the 
“round-tripping” of capital flows. In particular, dollars raised by borrowing from US 
money market funds flowed back to the United States through purchases of 
securities built on subprime mortgages. Since the outflows to Europe were matched 
by the inflows from Europe, the net flows were small. The current account between 
Europe and the United States remained broadly in balance, even though the gross 
capital flows from Europe into the United States grew enormously, fuelling the rapid 
increase in credit to subprime borrowers (McGuire and von Peter (2012)). We return 
to this point in Section 2, but we summarise it here in the motto that gross flows 
matter, not just net flows. The assumption of the triple coincidence misleads, 
because it obscures the role of gross flows.  

The second example of how the triple coincidence can mislead is in discussions 
of exchange rate adjustments implied by current account imbalances for countries 
with international currencies.  

In the mid-2000s, the US dollar depreciated against major currencies even as 
the US current account deficit widened to an historically large share of output. In an 
influential paper delivered at the 2006 Economic Policy panel, Krugman (2007) 
warned of an impending collapse in the value of the dollar, fretting that the dollar 
would fall abruptly when the currency market met its Wile E Coyote moment.2 This 
would be the moment when investors collectively came to realise the inevitability of 
the fall in the dollar’s value, triggering a sudden rush to sell the currency. Krugman’s 
views echoed earlier warnings (Summers (2004), Edwards (2005), Obstfeld and 
Rogoff (2005), Setser and Roubini (2005)) and remained influential in financial 
commentary even as the global financial crisis began.3  

In the event, the US dollar rose sharply with the onset of the global financial 
crisis in 2008. Its strong appreciation was associated with the deleveraging of 
financial market participants outside the United States, such as the European banks 
mentioned above, who had used short-term dollar funding to invest in risky long-
term dollar assets. As the crisis erupted and risky US mortgage bonds fell in value, 
these financial market participants found themselves overleveraged and with dollar 
liabilities in excess of depreciating dollar assets. This forced them to bid aggressively 
for dollars to repay their dollar debts, pushing up the dollar’s value in the process.  

An analytical framework with the triple coincidence misleads in that it gives 
insufficient weight to international funding currencies that are extensively borrowed 
outside the borders of their home countries. Indeed, the neglect of international 
currencies in Krugman (2007) stands in contrast to Krugman (1999), who placed the 

2  Wile E Coyote is a hapless cartoon character who is apt to run off cliffs and then hover in mid-air 
until he looks down and realises that there is nothing to support him below. He then crashes to the 
ground after a plaintive look to the viewer. See https://en.wikipedia.org/wiki/Wile_E._Coyote_ 
and_The_Road_Runner. 

3  “Is this the Wile E Coyote moment?”, http://krugman.blogs.nytimes.com/2007/09/20/is-this-the-
wile-e-coyote-moment/. See also the related blog post “Robert Rubin is wrong about the dollar”, 
http://krugman.blogs.nytimes.com/2007/11/10/robert-rubin-is-wrong-about-the-dollar/. 
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dollar debt of Asian corporates at the centre of the narrative for the Asian financial 
crisis. Section 3 addresses the implications for exchange rate adjustment and 
financial conditions of international currencies, which have a broader domain than 
the home jurisdiction (Kenen (1969, 2002)). The lesson from our second example is 
that international currencies matter for the transmission of financial conditions. 
Models with international currencies often flout the predictions of textbook models 
based on the triple coincidence.  

The third example of how the triple coincidence can mislead is when the 
aggregation assumption is violated. Take the case of Korea in 2008. Korea was 
running current account surpluses in the run-up to the 2008 crisis, and had a 
positive net external asset position vis-à-vis the rest of the world. That is to say, the 
value of its claims on foreigners in debt instruments exceeded the value of its debt 
liabilities to foreigners. Furthermore, as pointed out by Tille (2003) and many others 
subsequently, an appreciating dollar tends to boost US net international liabilities 
because US residents have dollar-denominated liabilities to the rest of the world 
that exceed their corresponding assets. Conversely, an appreciating dollar is a 
positive wealth shock for a country such as Korea. Nevertheless, Korea was one of 
the countries worst hit by the 2008 crisis, with GDP growth slowing sharply in 2009. 

A closer look at the sectoral decomposition of the international investment 
position sheds light on why Korea was hit so hard in 2009. Although Korea had a 
positive net external asset position vis-à-vis the rest of the world, when balance 
sheets were summed across all sectors (and hence foreign exchange reserves are 
included), there was considerable disparity across sectors. In particular, the 
corporate sector was a large net debtor vis-à-vis the rest of the world, as depicted 
in Krugman (1999). Korean firms’ negative net position mattered more for economic 
growth than the net positive investment position of the official sector. Unless there 
is some automatic mechanism to transfer the exchange-rate gains on official 
reserves to distressed non-financial firms, they will need to adjust their spending 
and hiring, hitting domestic economic activity directly. The capital gains seen on the 
central bank balance sheet will not help the corporate borrowers who face a surge 
in the dollar’s value and a resulting bank credit crunch.  

Section 4 delves into the sectoral decomposition issue in greater detail. The 
lesson here is that the triple coincidence can mislead if it misconstrues the relevant 
decision-making unit. Sometimes, as in the Korean example above, the triple 
coincidence aggregates too much when such aggregation is not justified. However, 
sometimes, the relevant decision-making unit straddles the GDP boundary, so that 
the triple coincidence is not only too coarse, but also draws the boundary in the 
wrong place altogether (Fender and McGuire (2010)). This last point is especially 
important at the time of writing, given the large stock of dollar-denominated debt 
of emerging market firms owed by their offshore affiliates.  

Thus, the failure of the triple coincidence is important not only in retrospect, 
given these missed steps in analysis, but it is likely to prove important in prospect as 
well. Indeed, the reasons for the concept’s failure – the importance of gross flows, 
global currencies and sectoral disparities – may well be more important than ever. 
McCauley, McGuire and Sushko (2015) estimate that the US dollar-denominated 
debt of non-banks outside the United States stood at $9.6 trillion as of March 2015. 
Of this total, more than 70% involved no counterpart creditor in the United States. 
These facts highlight the important role of international currencies and the role of 
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the US dollar, in particular, as the funding currency of choice among borrowers 
outside the United States. 

Underscoring the sectoral disparities, the fastest-growing component of the US 
dollar debts outside the United States has been the debt taken on by non-financial 
corporate borrowers in emerging market economies. Just as Korea experienced in 
2008, the impact on corporate spending and hiring could well be felt in the form of 
slowing growth, even if the corporate borrowers are headquartered in countries 
with large foreign exchange reserves.4 

Post-crisis, there has been a growing recognition that it may no longer be 
enough to build the analytical framework of international finance purely around 
savings and investment decisions. In his Ely lecture at the 2012 American Economic 
Association meeting, Obstfeld (2012, p 3) concludes that “large gross financial flows 
entail potential stability risks that may be only distantly related, if related at all, to 
the global configuration of saving-investment discrepancies”. 

Borio and Disyatat (2011, 2015) emphasise the distinction between saving and 
financing, with the former involving an intertemporal allocation of spending while 
the latter is about incurring liabilities and acquiring claims – and this distinction 
takes an important first step in building an alternative analytical framework. 
Nevertheless, enormous challenges lie ahead when we seek to move from a 
recognition of the inadequacy of our current analytical frameworks towards a 
workable general equilibrium framework that transcends the triple coincidence. 
Twenty years have elapsed since Obstfeld and Rogoff (1996) published their 
textbook on international macroeconomics. In the meantime, their intertemporal 
framework has been refined in many directions by introducing more sophisticated 
dynamic techniques and various “financial frictions”, but the triple coincidence has 
endured in most of these extensions.  

By its nature, the task of building a general equilibrium approach that departs 
from the triple coincidence faces modelling difficulties. General equilibrium models 
deal with GDP components and hence start with the GDP area as the unit of 
analysis. However, financial flows and balance sheets often do not map neatly on to 
the traditional macro variables that are measured within the GDP boundary. While 
general equilibrium models exist that allow firms or currencies to transcend national 
borders, they have tended to limit themselves to asset or even cash holdings, rather 
than taking in credit relationships.5  

Take the concrete instance of a US branch of a global European bank that 
borrows dollars from a US money market fund, and then lends dollars to an Asian 
firm through its Hong Kong branch. The bank may be headquartered in London, 
Paris or Frankfurt, but the liabilities on its balance sheet are in New York and the 

4  Mendoza (2002) models debt denominated in traded goods prices in a non-monetary economy, 
but the debt is held in the household sector. Caballero and Krishnamurthy (2001) model firms with 
debt to foreigners collateralised by international assets and domestic debt collateralised by 
domestic assets in a non-monetary economy with no exchange rate; see also Céspedes et al (2002). 

5  Examples include Canzoneri et al (2013), who model a two-country world in which dollar bonds are 
held in the foreign country as currency reserves to finance dollar-denominated trade. While there is 
much empirical work on dollarisation and euroisation (eg Levy Yeyati (2006), Brown and Stix (2015)), 
the most developed theoretical treatment considers only dollar bills held as cash (Végh (2013)). 
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assets on its balance sheet are in Hong Kong SAR. No obvious mapping relates this 
bank’s balance sheet to a GDP area or to GDP components within the GDP area.  

In spite of the conceptual difficulties, some progress can be made in 
developing an analytical framework that transcends the triple coincidence if the task 
is limited to delineating the decision-makers through their consolidated balance 
sheets, irrespective of where the balance sheets lie in GDP space. The focus on 
consolidated balance sheets is a long-standing theme in the BIS international 
banking and financial statistics. Once behavioural features are projected on to the 
consolidated balance sheets, and provided that such frameworks are limited to 
addressing global conditions rather than individual country GDP components, 
useful lessons can be gleaned on key macroeconomic questions. We report on 
some recent advances in analysis at the BIS, both in theoretical frameworks and in 
measurement, which point to some promising avenues for progress. 

This paper is structured as follows. Section 2 makes the case for gross flows as a 
more relevant metric than net flows in international finance. Section 3 discusses the 
importance of global currencies, especially the role of the US dollar in denominating 
global debt contracts. Section 4 points out the pitfalls in aggregating across sectors 
and in drawing the boundary around the decision-making unit. Section 5 draws 
methodological lessons and outlines an analytical framework, based on firms’ and 
banks’ consolidated balance sheets, that transcends the triple coincidence. 

2. Gross flows matter 

Bernanke (2005) attributed the combination of US current account deficits and easy 
US financial conditions to the “global saving glut” arising from excessive saving in 
emerging economies together with a preference for US financial assets by these 
countries’ residents. Blanchard et al (2005) similarly place the role of foreign 
investors’ preference for US financial assets at the core of their argument, although 
they build on the portfolio balance approach that gives weight to gross flows 
(McKinnon (1969); Dornbusch (1980); Gabaix and Maggiori (2015)). Under the triple 
coincidence, financial flows are net capital flows that mirror the current account 
balance. However, as argued in Borio and Disyatat (2011, 2015), the financial boom 
in the United States that preceded the 2008 crisis and which gave rise to the 
subprime mortgage crisis can only be understood by reference to gross capital 
flows, especially through banks headquartered in Europe, and gross flows gained 
prominence in the post-crisis debates (see Obstfeld (2010)).  

To introduce the argument, it is helpful first to organise the discussion around 
the typology of capital flows. To make the discussion more concrete, we focus on 
banking sector flows in US dollars. Graph 1, taken from He and McCauley (2012), 
illustrates four types of cross-border bank flows in US dollars. 

2.1 A typology of global dollar banking flows 

Under the triple coincidence, if an economy spends more than it earns, it must 
borrow the remainder. The financial flow reflects such borrowing. In Graph 1, 
mode 3 (outflows) and mode 4 (inflows) reflect such flows contemplated under the 
triple coincidence.  
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Cross-border banking transactions in US dollars  Graph 1 

Mode 1: Pure offshore transactions 

 
Mode 2: Round-trip transactions 

 
Mode 3: Outflow 

 
Mode 4: Inflow 

 
Source: He and McCauley (2012) and authors’ adaptation of Dufey and Giddy (1978, p 165; 1994, p 292). 
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However, capital flows can be associated with a round-trip transaction, as in 
mode 2. Here, the deposits of US residents flow offshore from where they are lent 
back to the United States to provide credit to US residents. To the extent that 
outflows exactly match the inflows into the United States, there is no impact on net 
flows. Such “round-tripping” has no impact on the current account balance, but 
round-tripping turns out to be crucial in understanding the US subprime crisis. 

Historically, round-tripping was associated with regulatory arbitrage (Aliber 
(1980)). If domestic deposits attract reserve requirements or incur deposit insurance 
premiums or pay yields that are capped by regulation, then depositors willing to 
hold a deposit in a Caribbean or London branch of a familiar bank can avoid such 
costs or regulations and receive a higher yield. However, as we will show below, the 
round-tripping that grew most rapidly in the run-up to the 2008 financial crisis was 
between the United States and Europe, which owed little to reserve requirements, 
deposit insurance or interest rate caps.  

Graph 1 also illustrates the case of “pure offshoring” (mode 1). The archetypal 
transaction in the offshore market of an international currency is one denominated 
in that currency, that takes place between non-residents, outside the country of 
issue of the currency and subject to the law of another jurisdiction. Such a 
transaction, pictured in the top panel of Graph 1, need not register in the capital 
account or the current account of the currency’s home country, although it typically 
clears and settles through banks in the country of issue. 

Consider an example from the 1970s: a Middle East central bank deposits 
$10 million in a bank in London, which in turn lends the funds to a Brazilian oil 
importer. The dollars might go through one or more offshore interbank transactions 
that could take place in London or another banking centre, and the interbank 
counterparties could be arm’s length or could be affiliated.6 

Another example of pure offshore intermediation is what Obstfeld and Taylor 
(2004) call an “asset swap”. This is a symmetrical exchange of claims that amounts 
to a pair of offsetting gross flows but no net flow. A German resident and a French 
resident exchange dollar claims on each other. Here, they diversify their portfolios in 
the dimensions of credit (a claim on a foreign rather than domestic resident) and 
currency (a claim in dollars instead of French francs or Deutsche marks (or, more 
recently, euros)).  

Pure offshore intermediation in dollars does not require the funds to be either 
sourced or deployed in the United States. In the example of London’s 
intermediation of dollars between the Middle East oil producer and Brazilian oil 
importer, the Brazilian firm could borrow dollars in London to buy oil and the 
Middle East central bank might end up holding the deposit created by the loan’s 
drawdown. Or the story can be told in the other direction. While the funds may flow 
through the US banking system, the residence of the placer of funds, the borrower’s 
residence, the booking locations of the deposit or the loan, and the jurisdiction 
governing the transaction all lie outside the United States. 

6  In the 1970s, Middle East oil exporters ran current account surpluses while Brazil ran current 
account deficits, so this transaction through the eurodollar market exemplifies what Obstfeld and 
Taylor (2004) dub development finance, involving net flows. From the standpoint of the US 
economy, however, there is no net borrowing or lending. 
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Which of the four types of dollar banking flows have prevailed in the recent 
past? BIS data on the offshore dollar market (the “eurodollar” market), a significant 
share of global dollar banking, including domestic US banking (Graph 2, left-hand 
panel), show that it has played all four roles in Graph 1 at various historical points.  

Generally, the most common transaction involved a non-US borrower sourcing 
funds from a non-US lender, as in the pure offshore type. Indeed, the eurodollar 
market has served only to a limited extent as a conduit of funds in the textbook 
triple coincidence sense of channelling funds from the United States to abroad into 
the 1980s or since from abroad to the United States (He and McCauley (2012)).  

However, the key theme in the eurodollar market from the late 1990s was the 
rise in round-tripping as the offshore market became a circuit for deposit-like claims 
of US residents to become unsafe investments in securities backed by US 
mortgages. To see the rise and fall of round-tripping, we plot four US shares of the 
offshore dollar balance sheet: pure offshore banking registers at zero and pure 
round-tripping at 100% (Graph 2, right-hand panel). Claims on US residents in thick 
red originally accounted for less than 15% of overall dollar claims booked offshore; 
liabilities to US residents in thick green were a larger share. This share of claims then 
rose to almost half before the outbreak of the crisis. US residents accounted for an 
even larger share of loans and deposits (the thin red and green lines), once these 
were separately reported in the mid-1990s. These shares have all fallen since 2008.  

In sum, in the period leading up to the Great Financial Crisis, the eurodollar 
market had changed its modal pattern of intermediation. It shifted from standing 
between lenders and borrowers outside the United States to an unprecedented 
intermediation between lenders and borrowers inside the United States.7 

 

Eurodollar banking: relative size and importance of US residents 

In per cent  Graph 2 

Eurodollar share of global dollar banking1  Dollar claims on (loans to) and liabilities to 
(deposits from) US residents 

 

 

 
1  Break in series in Q4 1983, when Caribbean centres joined the reporting area. 

Sources: Federal Reserve Statistical Release Z.1 (flow of funds); BIS. 

7  Some of the 1983-95 decline in the share of dollar liabilities from US residents is an artefact of 
banks’ relying more on bond funding, since a bondholder’s residence is unknown. Maggiori (2013) 
accepts the triple coincidence: US banks take foreign deposits and there is no round-tripping. 
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2.2 European banks as enablers of US shadow banking  

European banks played a pivotal role as the major players in global financial flows in 
the period leading up to the 2008 crisis. A reasonable case can be made that the 
European global banks enabled the shadow banking system in the United States by 
drawing on dollar funding from non-banks in the wholesale market to lend back to 
US residents through the purchase of securitised claims on US borrowers (Graph 3). 
Shin (2012) has called this round-tripping by European banks the “banking glut”, to 
distinguish the gross flows via Europe from Bernanke’s (2005) “saving glut”, which 
manifests itself as net flows and registers in the current account. European banks 
inserted themselves in a chain of intermediation reaching from households and 
firms and back to households by providing highly rated paper to US money market 
funds and then investing in private label asset-backed securities that proved very 
risky. 8  Low volatility meant that risk-weighted assets could be piled onto 
shareholder equity. Financial firms unconstrained by a simple leverage ratio, such as 
US securities firms and European banks, ran up their leverage to 50:1 or even 
higher. If there was regulatory arbitrage as a driver of the round-tripping through 
European banks, it arose from the absence of a constraint in Europe on overall (ie 
not risk-adjusted) bank leverage. 

Baba et al (2009) estimate that European banks sourced $1 trillion from US 
dollar money market funds in mid-2008, amounting to about an eighth of their 
overall dollar funding. From the standpoint of the money market funds, the 
relationship was even closer: as much as half of the assets of US dollar money 
market funds were invested in European banks (Graph 4, left-hand panel). Money 
market funds had little exposure to banks in the periphery of Europe, and they 
 

European banks and US shadow banks Graph 3 

 

8  In addition to the round-tripping were portfolios of risky private label asset-backed securities that 
were held by foreign bank affiliates in the United States. UBS (2008) describes how the bank’s 
global liquidity was invested in highly rated private label asset-backed securities in the United 
States. Only when these assets were put into a special purpose vehicle funded by the Swiss National 
Bank did the assets become foreign claims from a balance of payments perspective. 
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Amount owed by banks to US prime MMFs by nationality of bank Graph 4 

Percent of total assets  As of end-June 2011 
In per cent  USD bn 

 

 

 

Sources: IMF, Global Financial Stability Report, October 2011; Fitch. 
 

moved quickly to disinvest at the first sign of trouble. In the cross section (Graph 4, 
right-hand panel), the funds favoured French, Dutch and German banks in the euro 
area, and UK, Swiss and Swedish banks outside that area. 

An alternative vantage point for the round-tripping is the balance of payments 
accounts for the United States. In Graph 5, positive bars indicate gross capital 
inflows into the United States – an increase in claims of foreigners on US residents – 
while negative bars indicate gross capital outflows. The grey shaded bars indicate 
the increase in claims of official creditors on the United States. This includes the  
 

US annual capital flows by category  Graph 5 

USD trillion 

 

Note: Positive bars represent an increase in liabilities, or a capital inflow into the United States.  

Sources: Shin (2012) updated; US Bureau of Economic Analysis. 
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increase in claims of China and other current account surplus countries that 
accumulated official reserves. While official flows are large, private sector gross 
flows are larger still. The negative bars before 2008 indicate large outflows of capital 
from the United States (principally through the banking sector), which then re-enter 
the country through the purchases of non-Treasury securities. In interpreting the 
numbers, bear in mind that the branches and subsidiaries of European-
headquartered banks in the United States are treated as US residents in the balance 
of payments, as the balance of payments accounts are based on residence, not 
nationality. The gross capital flows into the United States in the form of European 
banks’ purchases of products of the shadow banking system played a pivotal role in 
influencing US credit conditions in the run-up to the subprime crisis, but their role 
was obscured in the current account by round-tripping. 

2.3 A regional view of cross-border bank claims 

The BIS locational banking statistics by residence give useful insights into the 
shifting regional patterns in cross-border bank credit since they contain information 
on the residence of the lending bank and the borrower. In the build-up to the 2008 
crisis, bank funding surged in the triangle of Europe, Asia and the United States 
(Graph 6). In particular, gross cross-border bank claims among the three regions 
more than doubled from $3.5 trillion at end-2002 to $8.3 trillion at end-2007.  

 

Cross-border bank claims (denominated in all currencies)1 

In billions of USD Graph 6 

2002  2007 

 

 

 
1  The thickness of the arrows indicates the size of the outstanding stock of claims. The direction of the arrows indicates the direction of the 
claims: arrows directed from region A to region B indicate lending from banks located in region A to borrowers located in region B. 

Source: BIS locational banking statistics. 
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Two-way flows marked not only the transatlantic flows (see above and below), 
but also those between Europe and Asia and the United States and Asia. A macro-
economic impulse might be to cancel out the two-way flows in Graph 6, but it is 
worth considering gross flows as a determinant of financial conditions. Lending 
standards depend on total balance sheet size, and this is inherently a gross rather 
than a net concept. By inserting themselves into the middle of a chain of 
intermediation that started with saving households and firms in the United States 
and ended with borrowing households in the same country, banks in Europe 
contributed to the easing of US financial conditions. These developments could only 
have been detected by examining gross flows between Europe and the United 
States. Focusing on net flows or on the respective current account balances as 
suggested by the triple coincidence missed the big picture. 

3. Role of international currencies 

The recognition of the dollar and euro as global currencies often does not extend 
beyond their roles as official reserve currencies, or perhaps their role as invoicing 
currencies in denominating international trade in goods and services (Ito and Chinn 
(2015)). However, they play a third role, often neglected, as a funding currency, 
meaning the currency that denominates debt contracts. The amount to be repaid is 
denominated in dollars or euros, but predominantly in dollars. Often, the dollar 
serves as the funding currency even when neither the borrower nor the lender is 
located in the United States. As we will show in the next section, the US dollar also 
plays the pre-eminent role in the international banking system, whereby banks 
outside the United States borrow and lend in dollars. 

The round-tripping by European banks and the concomitant role of the US 
dollar shed light on the reasons for the rapid appreciation of the US dollar with the 
onset of the 2008 crisis, contrary to the predictions of the textbook model based on 
the triple coincidence. The US dollar appreciated sharply in late 2008 and this 
coincided with a cyclical shrinking of the US current account deficit. The dollar 
appreciated as European banks suffered losses on the risky dollar mortgage bonds 
and bid for dollars to square their books (McCauley and McGuire (2009)). Thus, the 
deleveraging amid write-downs of assets of European banks that had used short-
term US dollar funding to invest in risky long-term US dollar assets boosted the 
dollar.9 In the deleveraging process, these institutions sought dollars aggressively, 
not only bidding up the dollar’s value but also causing episodes of “dollar shortage” 
(McGuire and von Peter (2012)).  

9  Even though European banks did not originally have large currency mismatches, they did have very 
large maturity mismatches within the US dollar-denominated segment of their balance sheets. 
More concretely, many of them had entered into short-term FX swaps in which they lent euros and 
borrowed US dollars, which they used to invest in risky long-term US dollar assets (eg residential 
mortgage-backed securities).  
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3.1 The second phase of global liquidity: bond flows 

Emerging market firms have actively issued dollar bonds since the Great Financial 
Crisis, showing that the US dollar’s international role extends well beyond the 
banking system. Here, the US dollar has continued to play the role of the global unit 
of account in debt contracts in the sense that firms have tended to issue dollar-
denominated corporate bonds. In turn, the corporate bonds have attracted 
investors from all over the world, meaning that borrowers have borrowed in dollars 
and lenders have lent in dollars even when neither party is a US resident. Shin 
(2013) dubs this development the “second phase” of global liquidity, as 
distinguished from the first phase that centred on dollar intermediation by global 
banks. McCauley, McGuire and Sushko (2015) estimate that, of the $9.6 trillion 
outstanding US dollar-denominated debt of non-banks located outside the United 
States at the end of March 2015, about half took the form of bonds. Thus, while the 
Federal Reserve eased monetary conditions for the US economy, by promising low 
policy rates and by purchasing US bonds, its policy had the unintended 
consequence of boosting the bond issuance of borrowers outside the United States.  

A new element that potentially obscures the scale of EM corporate borrowing 
has been the practice of issuing debt securities through offshore affiliates. Official 
external debt statistics that are compiled on a residence basis may not fully reflect 
the true underlying vulnerabilities, or the consolidated exposures that are relevant 
for explaining corporate behaviour. McCauley et al (2013) note that most of the 
offshore issuance of international debt securities has been in US dollars, so that 
emerging market firms have become much more sensitive to exchange rate 
fluctuations vis-à-vis the US dollar. 

The question that presents itself in this second phase of global liquidity is what 
assets and cash flows back the stock of dollar-denominated debt. Some corporate 
borrowers, such as exporters and particularly commodity producers, have dollar 
cash flows. Others, such as utilities and real estate firms, do not. Yet, even when the 
borrower has dollar receivables, a strong dollar can lead to strains. For one thing, 
even though commodities are priced in dollars, there is an empirical regularity 
whereby commodity prices weaken in dollar terms when the dollar strengthens. 
Thus, in those states of the world when the dollar is strong, the balance sheets and 
cash flows of borrowers tend to be weak. From the lenders’ perspective, dollar 
strength represents a deterioration of the credit quality of outstanding debt. If 
lenders respond by cutting back lending, then dollar strength leads to credit 
tightening through the “risk-taking channel”. We now turn to an examination of this 
channel. 

3.2 Firms as carry traders 

If the overseas subsidiary of an emerging market company has taken on US 
dollar debt, but the company is holding domestic currency financial assets at its 
headquarters, then the company as a whole has taken on a currency mismatch 
(Graph 7). Appreciation of the funding currency against the domestic currency may  
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Multinational firm as carry trader Graph 7 

 
 

hurt the company’s creditworthiness, even if no currency mismatch is captured in 
the official net external debt statistics.10 

Nevertheless, the firm’s fortunes (and hence its actions) will be sensitive to 
currency movements and thus foreign exchange risk. In effect, the firm has taken on 
a carry trade position, holding cash in local currency but with dollar liabilities in its 
overseas subsidiary. One motive for taking on such a carry trade may be to hedge 
export receivables. Alternatively, the carry trade position may be motivated by the 
prospect of financial gain if the domestic currency is expected to strengthen against 
the dollar. In practice, the distinction between hedging and speculation may be 
difficult to draw. 

Chung, Lee, Loukoianova, Park and Shin (2015) highlight the relevance of the 
stock of corporate deposits as an indicator of the channel through which the 
offshore issuance of emerging market firms may ease domestic financial conditions. 
The financial activity of firms that straddle the border can leave a big footprint on 
the domestic financial system. A financing subsidiary that issues debt offshore in 
foreign currency may make an intercompany loan to headquarters.11 It in turn can 
accumulate liquid financial assets in domestic currency in the form of claims on 
domestic banks or on the shadow banking system. Then, keeping track of the 
corporate deposits and short-term financial assets of the firm may indicate its 
overseas financial activities, which may convey the broad financial conditions that 
prevail in international capital markets. These authors show that external financial 

10  If the funds raised by the offshore affiliate have been lent back to head office, the latter will show a 
smaller direct investment claim on the rest of the world. Bénétrix et al (2015) would score this as a 
smaller net foreign currency asset position for the economy. The question we pose in what follows 
is what the head office does with the funds. 

11  See Avdjiev et al (2014). 
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conditions are reflected in the monetary aggregates of capital-recipient economies 
through the increased size of corporate deposits, as measured by the IMF’s 
International Financial Statistics. The advantage of a liability measure derives from 
the difficulty of monitoring the activity of non-financial firms whose activity 
straddles the border. Such activity is not easily monitored through the usual 
external debt measures that use the locational definitions that underpin balance of 
payments and national income statistics.  

There is evidence that emerging market firms have recently sold dollar bonds 
to accumulate cash, and the timing points to its deployment in domestic currency. 
Bruno and Shin (2015c) compile a micro data set of corporate bond issuance by 
firms from 47 countries that matches the issuance data with balance sheet 
information of the firms. They find that emerging market firms that issue US dollar-
denominated bonds tend to hold more cash to begin with, and that the proceeds of 
bond issuances are more likely to be held as cash. As for the timing of bond 
issuances, they are more prevalent when the dollar carry trade is favourable in terms 
of a higher interest rate differential vis-à-vis the US dollar, higher recent 
appreciation of the local currency and lower exchange rate volatility. On this 
evidence, they conclude that dollar bond issuance by emerging market firms is 
motivated, at least in part, by the financial motive of the dollar carry trade, as well as 
any financing of real activity. 

3.3 The strong dollar and the “risk-taking channel” 

In retrospect, the Latin American debt crisis broke out after several years of the 
dollar strengthening from its local trough in 1978–79. And the Asian financial crisis 
broke out after several years of the dollar strengthening from its local trough in 
1995. It appears that the dollar quietly troughed in 2011, and its appreciation 
accelerated in 2014 and into 2015, with some retracement in 2015. Could something 
systematic be at work here? 

The “risk-taking channel” of exchange rates suggests that dollar movements 
can affect domestic financial conditions. Consider dollar weakening, as happened 
between 2002 and 2011, with an interruption in 2008. Such weakening flatters the 
balance sheets of dollar borrowers and their creditworthiness. From the standpoint 
of creditors, the stronger credit position of the borrowers creates extra headroom 
for credit extension even with an unchanged exposure limit. Thus credit supply 
becomes more plentiful. 

But when the dollar strengthens, these relationships conspire to tighten 
financial conditions. Borrowers’ balance sheets look weaker. Their creditworthiness 
declines. Creditors’ capacity to extend credit declines for any given exposure limit. 
And thus credit supply tightens. For the banking sector, exposure limits associated 
with value-at-risk (VaR) or similar constraints would serve to open the risk-taking 
channel (Bruno and Shin (2015a)). Even in the case of non-bank creditors, such as 
asset managers who extend credit by purchasing corporate bonds, if fund 
investments tend to fluctuate with recent market conditions, then a similar risk-
taking channel can be seen to open (Hofmann, Shim and Shin (forthcoming)). These 
results echo the findings in Rey (2015) that US monetary shocks affect credit 
conditions globally, and sharpen the dilemma versus trilemma debate in Rey (2014). 

Empirical support for the risk-taking channel comes from a range of findings 
whereby a strong dollar is associated with tighter credit-supply conditions.  
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Illustrating the risk-taking channel 

Bilateral USD exchange rate and five-year sovereign CDS, change from end-2012 Graph 8 

End-March 2013  End-September 2013 

 

 

 

End-December 2013  End-March 2014 

 

 

 

End-June 2015  End-September 2015 

 

 

 

BR = Brazil; ID = Indonesia; MX = Mexico; MY = Malaysia; RU = Russia; TR = Turkey; ZA = South Africa. The size of the bubbles 
indicates the size of dollar debt in Q2 2015. 

Sources: Markit; national data; BIS. 
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For instance, consider how the sovereign CDS spread moves with shifts in the 
bilateral exchange rate against the US dollar (Graph 8). The horizontal axis is the 
percentage change in the bilateral exchange rate against the US dollar for a group 
of emerging market countries from the end of 2012. The vertical axis is the change 
in the five-year sovereign CDS spread since the end of 2012. The size of the bubbles 
in Graph 8 denotes the total dollar debt owed by non-banks in the country.  

Notice how the bubbles move in the north-west direction in times of financial 
turbulence. Thus, when the currency weakens against the dollar, the sovereign CDS 
spread widens. Some of this will be due to greater credit risk, but the large shifts in 
CDS spreads suggest that some is due to credit supply fluctuations. 

The period beginning in mid-2014, when the price of crude oil began to fall 
sharply, showed the linkage with particular force. By end-March 2014, fixed-income 
and foreign exchange markets had settled down after the turmoil of May 2013. By 
June 2015 the bubble for Russia had moved in the north-westerly direction. More 
recently, the bubble for Brazil has floated up towards the northwest, indicating the 
combination of a sharp real depreciation against the US dollar as well as tighter 
financing conditions. The September 2015 bubbles show that emerging market 
borrowers are facing challenges due to the stronger dollar. 

3.4 The role of the US dollar in global banking 

In addition to providing information about the evolution of cross-border bank 
credit across countries and regions, the BIS locational banking statistics by residence 
allow us to decompose those flows by currency of denomination. These data are 
especially well suited for such an analysis since they simultaneously report not only 
the residence of the lending bank and the borrower, but also the currency 
denomination of the loans. 

Historically, banks have extended credit across borders primarily in US dollars. 
In the early 1980s, more than three quarters of all global cross-border bank claims 
were denominated in US dollars. Even though that share has since gradually 
declined, the US dollar continues to be the leading currency in international 
banking. As of end-2014, cross-border bank claims denominated in US dollars 
totalled $13.4 trillion, accounting for nearly half of such claims. 

Banks located outside the United States extend most of the cross-border credit 
in US dollars (Graph 9). From 2002 to 2014, banks in the United States accounted 
for less than a third of the global stocks of USD-denominated cross-border bank 
claims: the share ranged between 25% and 31%. Moreover, banks in the United 
States accounted for only about a third (35%) of the surge in global cross-border 
bank lending in US dollars between 2002 and 2007 and for only 8% of the 
respective increase between 2007 and 2014.12 

Transatlantic activity dominated the pre-crisis period of 2002–07. Bank claims 
between the United States and Europe almost tripled (Graph 9, top two panels). This 
 

12  See Kreicher et al (2014) and McCauley and McGuire (2014) on the impact of the widening of the 
FDIC assessment base on the claims of foreign banks in the United States on the rest of the world.  
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US dollar-denominated cross-border claims1 

In billions of US dollars Graph 9 

2002  2007 

 

 

 

2009  2014 

 

 

 

1  The thickness of the arrows indicates the size of the outstanding stock of claims. The direction of the arrows indicates the direction of the 
claims: arrows directed from region A to region B indicate lending from banks located in region A to borrowers located in region B. 

Source: BIS locational banking statistics. 

growth in dollar bank claims between these two mature economies greatly 
exceeded the growth of US or European cross-border claims vis-à-vis rapidly 
growing Asia. In fact, while dollar-denominated cross-border bank claims grew for 
every single lender-borrower pair shown, nearly two thirds ($2.3 trillion out of $3.6 
trillion) of the global increase was due to the US-Europe axis).  
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In the post-crisis period, the dollar vector pivoted toward Asia (Graph 9, bottom 
two panels). US dollar-denominated cross-border bank claims between the United 
States and Europe contracted by $724 billion. By contrast, cross-border bank 
lending to Asia surged by $636 billion both from banks located in the United States 
($382 billion) and in Europe ($254 billion). Much of the latter increases favoured 
banks located in advanced Asia-Pacific countries, which in turn lent to non-bank 
borrowers in emerging Asia. As a consequence of this growth in intraregional 
banking, banks located in Asia and the Pacific now account for more than 50% of 
international claims on emerging Asia-Pacific (Remolona and Shim (2015)). 

If the euro-denominated claims spanning the same locations are superimposed 
on Graph 9, the much smaller role that the euro plays in the global banking flow of 
funds becomes evident (Graph 10). Euros flow to emerging Europe in size, but this is 
a regional flow. Only in the case of European claims on Asia-Pacific does a 
substantial stock of euro claims approach the scale of the dollars stock of claims.  

US dollar- and euro-denominated cross-border claims, 20071 

In billions of US dollars Graph 10 

 

1  The thickness of the arrows indicates the size of the outstanding stock of claims. The direction of the arrows indicates the direction of the 
claims: arrows directed from region A to region B indicate lending from banks located in region A to borrowers located in region B. 

Source: BIS locational banking statistics. 

4. Consolidation and sectoral disparities 

Analyses that look beyond geography of activity to ownership of firms, both on the 
real side and in banking, have left little mark on the prevailing models in 
international macroeconomics. Such efforts have been made by analysts of both 
non-financial multinational firms and of international banking. One reason why such 
studies have made scant inroad into macroeconomic analyses could be the power 
of the triple coincidence. If the concern is with GDP components and with related 
macro variables such as employment, then the appropriate boundary for the unit of 
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analysis would be the GDP boundary. However, for some important questions, such 
as the one examined above on the financing choices of non-financial corporations 
using offshore subsidiaries, it is important to define the boundary of the decision-
making unit more broadly. Only then can one hope to assess vulnerabilities and to 
forecast choices made in response to financial developments.  

Concern over the US current account deficit 30 years ago led to important 
findings that depended on a consolidated view of US-based multinationals. Kravis 
and Lipsey (1985, 1987) demonstrated that, while the United States had lost market 
share in global manufacturing, US firms had not. They concluded that the difference 
points to factors specific to the US economy (the dollar, wages or other prices) 
rather than to characteristics of consolidated firms such as management or 
technology (or cost of equity).  

In 1992, a National Academy of Sciences panel suggested that supplementary 
international transactions accounts be compiled that would “draw borders around 
groups of firms classified by nationality of ownership rather than around 
geographical entities” (Baldwin et al (1998, p 4, citing National Research Council 
(1992)). Lipsey et al (1998) found that the difference between production as 
measured by geography and production as measured by ownership – what they 
termed “internationalised production” – was a growing share of the world economy.  

The global treatment of banking exposures that underpin the BIS consolidated 
banking statistics is an example of a consolidated approach that has managed to 
achieve greater traction and use. Historically, the BIS consolidated banking statistics 
were designed with the credit risk of banking organisations in mind. The rationale 
was to gauge enterprise-wide credit exposures that can lead to credit losses. The 
failure of Herstatt Bank in 1974 gave rise to the Basel Committee on Banking 
Supervision (BCBS), which sought to harmonise the supervision of increasingly 
multinational and multicurrency banking. The BCBS began its discussion of home 
and host responsibilities in October 1977, and in June 1979 the G10 Governors 
accepted the Basel Concordat that lodged the supervision of solvency issues with 
the home authority, which implied the need for consolidated reporting (Goodhart 
(2011, pp 100–2)). Meanwhile, the UK and US banking authorities started to publish 
regular consolidated country exposure lending surveys in 1977.  

Fully consolidated international banking data began to be produced at the BIS 
only after the outbreak of the Latin American debt crisis in 1983. These 
supplemented the previously collected data collected on a balance of payments 
basis. After the Asian financial crisis, these data were extended to cover exposures 
to the advanced economies as well. Now there are 31 reporting countries, including 
emerging economies (Brazil, Chile, Hong Kong SAR, India, Korea, Mexico, Panama, 
Singapore, Chinese Taipei and Turkey). 

In the following two subsections, we demonstrate how different things look 
when one takes a consolidated view. We start with non-financial firms and then 
move to banks. 

4.1 Non-financial firms 

Baldwin and Kimura (1998) demonstrated the power of the distinction between 
geography and ownership by measuring the net sales of Americans to foreigners. By 
Americans, they meant both US-owned firms in the United States and US-owned 
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firms abroad. With regard to the conventional trade statistics, on the export side, 
they exclude sales by US-owned multinationals to their foreign affiliates as well as 
sales to foreigners by affiliates of foreign-owned firms in the United States. In 1991, 
these represented 23% and 18% respectively of US exports of goods and services. 
Proceeding in this manner on the import side and taking account of domestic sales 
of US affiliates abroad and of foreign affiliates in the United States, they arrive at a 
conclusion that is strikingly different from the 1991 trade deficit figure of $28 
billion: by their estimate, US firms ran a surplus of $60 billion.  

The authors recognised that their estimates were only approximate, but US-
owned firms seemed to be doing better than firms in the United States at selling to 
foreigners. For our purposes, the take-away is that, on a flow of activity measure, 
redrawing the lines along consolidated, national lines could give a distinctly 
different impression of the competitiveness of US firms. 

4.2 Banks 

The need to break free of the triple coincidence in banking can be demonstrated 
from two different perspectives. First, looking at the external assets of the home 
country, it is evident that banks headquartered elsewhere can account for a large 
share of cross-border claims. Thus, taking external assets as a measure of the 
vulnerability of the home country’s banks, one can easily measure too much. For 
instance, in the European sovereign crisis, a vulnerability assessment by the UK 
authorities vis-à-vis Spain would have to distinguish between a claim on Spain 
booked in the United Kingdom by a UK bank from one booked by a German bank. 

Second, looking at consolidated bank balance sheets by nationality, it is evident 
how many foreign assets are booked outside the country in which the bank is 
headquartered. As a result, one misses a lot by looking only at the balance sheet of 
the country in which the bank is headquartered. In the context of the triple 
coincidence framework, the main decision-making unit (ie the bank head office) 
exercises control over agents (ie affiliated banking units abroad) that are located 
well beyond the border of the economic area associated with the decision-maker (ie 
the country in which its head office is located).  

From both perspectives, McGuire and von Peter (2012) presented compelling 
evidence of the deviation from the triple coincidence in their study of the US dollar 
shortages during the Great Financial Crisis. They demonstrated that, at the end of 
2007, foreign-owned units accounted for the bulk of banks’ external positions in 
many countries. Switching perspectives, they also showed that most major national 
banking systems booked the majority of their foreign assets outside their respective 
home countries.  

In the remainder of this subsection, we build on the analysis of McGuire and 
von Peter (2012) in two ways. First, we use the latest data on the size and the 
composition of banks’ cross-border claims to update and to confirm, seven years 
later, their findings about the pre-crisis composition of banks’ international balance 
sheets. Second, we use the new counterparty country dimension in the recently 
enhanced BIS locational banking statistics by nationality to show that focusing on 
the location in which claims are booked, rather than on the nationality of the 
lending bank, could lead to misleading conclusions about national banking systems’ 
credit risk exposures. 
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Banks’ cross-border assets, by bank location and nationality 

Positions at end-2014, in trillions of USD Table 1 

Country Belgium Canada 
Switzer-

land 
Germany Spain Italy 

Nether-
lands 

United 
Kingdom 

United 
States 

In all currencies          

Home banks  
in home country 

0.2 0.5 0.7 1.9 0.4 0.4 1.1 1.6 1.5 

All banks  
in home country 

0.7 0.5 0.9 2.4 0.4 0.5 1.2 4.8 3.2 

Home banks in all BIS 
IBS reporting countries 

0.4 1.0 2.2 3.2 0.6 0.8 1.6 2.9 3.5 

In the home currency          

Home banks in home 
country 

0.1 0.1 0.2 1.2 0.2 0.3 0.6 0.2 1.2 

All banks in home 
country 

0.4 0.1 0.2 1.7 0.3 0.4 0.6 0.4 2.7 

Home banks in all BIS 
IBS reporting countries 

0.3 na 0.3 1.8 0.3 0.6 0.9 0.3 2.3 

Source: BIS locational banking statistics by nationality. 

As demonstrated in McGuire and von Peter (2012), one cannot infer an 
economy’s vulnerabilities from its external assets and liabilities (the first 
perspective). Banks headquartered elsewhere can use a given location to book 
cross-border claims. Here the point applies most strongly to the United Kingdom, 
owing to the banking version of Wimbledon – competitors on these English courts 
come from all over the world. Similarly, banking competitors in the City of London 
come from all over the world. Thus, banks headquartered in the United Kingdom 
(the first line of Table 1) were responsible for only about a third of all cross-border 
claims booked by banks in the United Kingdom (the second line of Table 1). 
Foreign-owned banks booked the remaining two thirds. It would be wrong to deny 
that losses incurred by foreign banks might lead them to reduce their activity in the 
United Kingdom. But it would be far more wrong to treat such losses as hits to the 
capital of UK-owned banks. 

Meanwhile, one cannot draw conclusions about a banking system’s size and 
vulnerability by focusing on the home balance sheet (the second perspective). 
Neither an investor in bank shares nor a bank supervisor would stop at the national 
border in analysing a bank’s global footprint. Indeed, Table 1 reveals that the 
residence and the nationality perspectives result in starkly different conclusions 
about the overall size of a banking system’s external assets. For most large 
advanced countries, banks’ external assets by nationality (the third line of Table 1) 
substantially exceed those by residence (the second line of Table 1). In many cases, 
the two measures differ very substantially. For example, the cross-border assets of 
German banks exceed those of banks resident in Germany by over $800 billion (or 
35%). In the case of Switzerland, the former measure exceeds the latter one by 
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roughly $1.3 trillion (or 140%).13 In sum, residence-based external bank claims differ 
from those based on nationality. 

Furthermore, BIS data also testify against the second assumption of the triple 
coincidence framework (that the currency area overlaps perfectly with the economic 
area). In particular, a substantial share of banks’ cross-border claims is denominated 
in currencies other than that of the country hosting them. In fact, foreign currency-
denominated claims (the difference between the second lines in the top and bottom 
panels of Table 1) account for the majority of cross-border bank claims in a number 
of advanced economies (eg Canada, Switzerland and the United Kingdom). The 
United Kingdom represents the most extreme case – the foreign currency share for 
banks located there is 91%.  

What is more, the new BIS locational banking statistics by nationality data reveal 
starkly different measures of the geographical composition of credit risk exposures. 
In particular, these newly enhanced data distinguish a nationality-based rather than 
a residence-based geographical distribution of banks’ cross-border exposures 
because they simultaneously report (i) the residence of the lending bank; (ii) its 
nationality; and (iii) the residence of the borrower (see Avdjiev et al (2015)).  

To take an extreme example, as of end-2014, the geographical distribution of 
external claims on non-bank borrowers for UK-headquartered banks (Graph 11, red 
bars) differed considerably from the respective distribution for banks resident in the 
United Kingdom (Graph 11, blue bars). For instance, banks in the United Kingdom 
had a share of claims on the Netherlands (8.2%) that was nearly 70% higher than 
the respective share for UK banks (4.8%). By contrast, the share of claims on China 
for banks in the United Kingdom (1.0%) was roughly only a quarter of that for UK-
headquartered banks (3.7%). Thus, the locational data would understate (overstate) 
the potential impact of negative shocks to the creditworthiness of Chinese (Dutch) 
non-bank borrowers on UK-headquartered banks. 

These contrasts demonstrate that any credit risk analysis that takes the 
locational perspective starts on the wrong foot. In other words, any attempt to work 
out channels of contagious losses or international risk-sharing that works with the 
matrix of locational (ie balance of payments) can only mislead. The UK financial 
regulators (and ultimately the UK government and its taxpayers) should be more 
concerned about the exposures of UK-owned banks around the world (regardless of 
their location) than about the exposures of banks located in the United Kingdom 
(many of which are foreign-owned). The approach of Fratzscher and Imbs (2009) of 
excluding financial centres does not address the problem in a satisfactory way. True, 
it does succeed in preventing linkages between the United Kingdom and other 
economies from being overstated. But it leaves untouched the understatement of 
Germany’s exposure that arises from the exclusion of German bank loans booked in 
London. Researchers need to think hard about the appropriateness of the locational 
data, and resist their siren call of a larger number of observations. A larger matrix is 
not necessarily a more telling matrix. 

13  There are also large differences that go in the opposite direction. For instance, in the case of the 
United Kingdom, which is a large international financial centre, the residence-based measure of 
banks’ external assets is $2.5 trillion (or 71%) larger than its nationality-based counterpart. 
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Cross-border claims on non-bank borrowers in selected countries, end-Q4 2014 

As a share of global cross-border claims on non-bank borrowers for the respective group of banks Graph 11 

Per cent 

 
Source: BIS locational banking statistics by nationality (Stage 1 enhanced data). 

4.3 A consolidated external balance sheet for the US economy 

So far we have discussed separately the inadequacies of the assumption in 
international macroeconomics that national borders delimit decision-making units 
or balance sheets for banks and non-financial firms. Multinational firms operate 
across borders; management focuses on group-wide profits, and risks and balance 
sheets span national boundaries. A consolidated perspective better reflects the 
reach of multinational firms and the extent of global integration.  

The US example illustrates how such a consolidated view of foreign assets and 
liabilities differs from the official international investment position recorded on a 
residence basis – the defining criterion of the national accounts and balance of 
payment statistics.14 The process of consolidation aligns balance sheets with the 
nationality of ownership rather than with the location where the assets and liabilities 
are booked. This amounts to redrawing the US border to include the foreign 
balance sheets of US-owned firms, and to exclude the US balance sheets of foreign 
firms, as suggested by Baldwin et al (1998). Here we summarise the results of the 
consolidation performed in BIS (2015) for the banking sector and the non-bank 
business sector (multinational companies). 

Together, the act of consolidating banks and multinational companies more 
than doubles the gross foreign position of the United States. US external assets and 
liabilities combined jump from $40 trillion on a residence basis to an estimated $89 
trillion when measured on a consolidated basis. The upshot is that the US economy 

14  See Baldwin and Kimura (1998) for a flow consolidation. For an analysis of the differences between 
the residence-based and nationality-based measures of the foreign-financed debt of non-financial 
corporations in EMEs, see Avdjiev et al (2014), Gruić et al (2014a) and Gruić et al (2014b). 
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is more open, and its foreign balance sheet larger, than is apparent from the 
external position derived from the balance of payments.  

This example serves to show that even the most basic stylised fact, namely the 
de facto openness of the US economy, can be significantly altered by shifting from a 
perspective that stops at the border to one that follows decision-making units 
which span borders. While historians may debate whether geography is destiny, 
economists should recognise that ownership is consequential. 

4.4 Sectoral exposures to foreign exchange risk 

Many studies use national external balance sheets to characterise international risk-
sharing (Lane and Shambaugh (2010a,b), Gourinchas et al (2010, 2012), Gourinchas 
and Rey (2014), Bénétrix et al (2015)). By using the national balance sheet as the unit 
of analysis, these studies neglect sectoral differences that may have important 
consequences for aggregate behaviour.  

The example of Korea illustrates how dollar appreciation can deliver wealth 
gains to non-US residents as a whole, while still representing a tightening of 
financial conditions for non-US firms that have funded themselves in dollars. The 
Korean government can gain from dollar appreciation without adjusting its 
spending, while Korean firms can lose, face tighter credit and need to cut spending.  

It is by now well known that dollar appreciation boosts US net international 
liabilities (Tille (2003)). This is because US residents have dollar-denominated 
liabilities to the rest of the world that exceed their corresponding assets to the tune 
of 39% of GDP. With the dollar’s appreciation in 2014, the US net international 
investment position declined from –$5.4 trillion to –$6.9 trillion, as US assets 
stopped growing in dollar terms despite rising local currency valuations. This $1.5 
trillion difference was more than three times the current account of $410 billion. 
Accordingly, the rest of the world’s wealth increased. 

Typical of the rest of the world, Korea’s net international investment position as 
a whole gained from dollar appreciation. Still, Korean firms with dollar debt can still 
see their net worth fall. Overall, the country’s modestly positive ($82 billion in Table 
2) external position shows net foreign currency assets of $719 billion, with over half 
in the official sector (official reserves of $364 billion) and substantial portfolio 
holdings by institutional investors of $204 billion). Much of the portfolio and other 
foreign currency liabilities ($348 billion), and $65 billion of foreign currency loans 
booked by banks in Korea, are owed by corporations. Moreover, BIS data show an 
additional $25 billion of dollar bonds issued by offshore arms of Korean non-banks, 
and there is offshore bank credit as well. The benefits of dollar appreciation to the 
official sector are not conveyed to firms that lose net worth. 

Much analysis of international balance sheets, in general, and the insurance 
afforded by foreign exchange reserve holdings, in particular, implicitly suffers from a 
fallacy of division, according to which what is true of the whole is true of the parts. 
In the absence of transfers paid when the domestic currency depreciates – which 
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Korea’s external balance sheet, end-2014 

in billions of US dollars Table 2 

 Assets Liabilities Net assets 

Domestic currency 13 650 –637 

 Direct investment   182 –182 

 Portfolio  2 441 –439 

 Other 10 27 –17 

Foreign currency 1,068 348 719 

 Direct investment  259  259 

 Portfolio  204 149 55 

 Other 242 199 42 

 Official reserve assets 364  364 

Total 1,080 998 82 

Source: Bank of Korea. 

 

would themselves be fraught with moral hazard – the gains to the public sector do 
not offset corporate losses. Firms need to adjust their spending and hiring. And if 
the authorities eventually deploy international reserves to provide dollar liquidity to 
banks and firms, the intervention may follow disruptions that have already exacted a 
price. 

5. Next steps and new analytical frameworks 

To recap, we have contended that the triple coincidence of the GDP area, decision-
making unit and the currency area does not serve analysts well for three reasons. 
First, the triple coincidence neglects gross flows, even when gross flows are key to 
balance sheet size and hence to questions of credit standards. Second, it neglects 
the pervasive role of international currencies, especially the US dollar. Third, it often 
draws the boundary in the wrong place when delineating the relevant decision-
making unit. 

Breaking free of the triple coincidence entails providing an alternative analytical 
framework, and the challenge is to provide one that addresses all three of the 
concerns above. Admittedly, there are enormous challenges in moving from a 
recognition that our current analytical frameworks are inadequate towards a 
workable analytical framework in international finance that transcends the triple 
coincidence. By its nature, the task of building a traditional general equilibrium 
model that departs from the triple coincidence faces modelling difficulties. General 
equilibrium models solve for GDP components such as consumption and 
investment decisions but, if balance sheets do not map well onto the traditional 
macro variables that are measured within the GDP boundary, the mapping between 
the decision-making unit and the accounting unit is not well defined.  

An important first step would be to define the consolidated decision-making 
unit and the balance sheet that corresponds to that decision-maker. Having 
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gathered the balance sheets of the relevant decision-making units, the task would 
then be to examine the interrelationships between them and to map out the system 
of balance sheets including any interconnections between them.  

A substantial body of BIS research in international finance has focused on the 
consolidated perspective, exemplified by the important place occupied by the BIS 
consolidated banking statistics. For example, McGuire and Tarashev (2008) use 
consolidated banking data in order to study the impact of bank health on lending 
to emerging markets. Similarly, McGuire and von Peter (2012) organise their analysis 
of the US dollar shortage in global banking during the Great Financial Crisis around 
the consolidated balance sheet of national banking systems. In addition, Avdjiev, 
Kuti and Takáts (2012) use the BIS consolidated banking statistics to measure the 
impact of the euro area crisis on lending to emerging markets. From the borrower’s 
perspective, Gruić and Wooldridge (2015) have demonstrated that, for many large 
emerging market economies, the outstanding stocks of international debt securities 
on a nationality basis well exceed those on a residence basis. 

The BIS consolidated statistics provide a promising starting point but an 
analytical framework that can address macroeconomic questions requires additional 
elements. Foremost among them would be a framework for explaining how 
decisions are made and behaviour is modelled in the analytical framework. The 
balance sheets are the units of analysis, but the analysis needs to follow. 

We outline one example of an analytical framework for the analysis of the 
global banking system and how macroeconomic conclusions can be drawn based 
on the analysis. Graph 12 depicts the operation of the global banking system 
developed in Bruno and Shin (2015a), which is designed to examine the spillover 
effects of financial conditions through the interconnected nature of bank balance 
sheets. Banks draw on US dollar funding in wholesale markets and channel it to 
banks without such access located in other parts of the world (denoted as regions A, 
B and C in Graph 12). Global banks with US headquarters participate but, as 
discussed above, global banks with European headquarters still predominate in 
channelling US dollar funding around the world. 

In contrast to traditional macro models which seek to explain components of 
GDP, Bruno and Shin (2015a) seek to explain the leverage of the global banking 
system and the associated risk premium embedded in the lending rates. The 
shortcoming of such a framework is that traditional macro variables – consumption, 
investment, output etc – cannot be addressed directly in the model. Note also that 
the mapping between the circles in Graph 12 and geographical locations can be 
tenuous. Recall the example of the global European bank providing US dollar 
funding to Asian borrowers mentioned at the outset. One way for the bank to do 
this would be to borrow US dollars from money market funds in New York, and then 
book the loans to the Asian borrower in a Hong Kong branch. So, the European 
global bank would have the liabilities side of its balance sheet in New York, the 
asset side of its balance sheet in Hong Kong SAR, and its headquarters in Paris, 
Frankfurt or London. Thus, the simple chart in Graph 12 would not correspond in a 
neat way to the GDP boundaries that would underpin a general equilibrium analysis 
of consumption and investment in any particular location. However, for some set of 
questions involving the global financial system, the financial relationships may be 
illuminating. The test will ultimately be one of usefulness in practice. 
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The interconnected nature of the global banking system allows financial 
conditions to spill across borders (Rey (2014, 2015); Obstfeld (2015)). Greater ease in 
raising wholesale funds at the centre through cheaper US dollar bank funding rates 
implies a greater availability of funding to regional banks, which in turn translates 
into more lenient lending conditions to ultimate borrowers. Moreover, given the 
interlocking nature of global banking, the global factors that guide the decisions of 
global banks will determine credit conditions throughout the global banking 
system. The spillover effects thus generated mean that more accommodative credit 
conditions associated with global liquidity15 at the centre lead to lower risk-adjusted 
lending rates, inducing firms to apply lower discount rates in their investment 
decisions. For any given fundamental cash flows, lower discount rates and higher 
net present values induce firms to take on more investment projects and greater 
risk. 

Empirically, Bruno and Shin (2015b) show that the leverage of the global banks 
at the centre of the system can serve as a summary statistic for the activity of global 
banks in channelling funding from the centre to the periphery. In this sense, the 
leverage of the global banks turns out to be a useful proxy for the single global 
factor that determines credit availability to borrowers across peripheral economies. 

In this connection, the risk-taking channel of currency appreciation turns out to 
be key. The link works through shifts in the effective credit risk faced by banks that 
lend to local borrowers that may have a currency mismatch. When the local 
currency appreciates, local borrowers’ balance sheets become stronger, resulting in 
lower credit risk and hence expanded bank lending capacity. In this way, currency 
appreciation leads to greater risk-taking by banks, as shown in Bruno and Shin 

15  See CGFS (2011) for a comprehensive discussion on the measurement, drivers and policy 
implications of global liquidity. See also Borio et al (2011). 

Structure of the global banking system Graph 12 
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(2015a,b). This “risk-taking channel” of currency appreciation entails a link between 
exchange rates and financial stability. 

Consider the example of a foreign bank branch lending in dollars to local 
borrowers who convert the proceeds of the dollar loan into local currency. The 
borrowers may be hedging the currency risk from long-term export receivables, or 
be engaging in outright speculation that the local currency will appreciate further 
against the dollar. In such a situation, an initial appreciation of the home country’s 
currency will strengthen the balance sheets of domestic borrowers who have 
borrowed in dollars. Since borrowers become more creditworthy, bank loan books 
will become less risky, creating additional capacity to lend. In this way the initial 
impulse from the appreciation of the domestic currency can be amplified through a 
reinforcing mechanism in which greater risk-taking by banks reduces credit risk, 
which elicits even greater risk-taking by the banks and further appreciation of the 
domestic currency, thereby completing the circle. 

In such a setting, an appreciation of the domestic currency may not have the 
presumed effect of curtailing capital inflows. The upward phase of the cycle will give 
the appearance of a virtuous circle, in which the mutually reinforcing effect of real 
appreciation and improved balance sheets operate in tandem. Once the cycle turns, 
however, the amplification mechanism operates in reverse, reinforcing the financial 
distress of borrowers and the banking sector.  

The rapid growth of the banking sector fuelled by capital inflows and an 
appreciating currency has been a classic early warning indicator for emerging 
economy crises. Gourinchas and Obstfeld (2012) conduct an empirical study using 
data from 1973 to 2010 and find that two factors emerge consistently as the most 
robust and significant predictors of financial crises, namely a rapid increase in 
leverage and a sharp real appreciation of the currency. Their finding holds both for 
emerging and advanced economies, and holds throughout the sample period. 
Schularick and Taylor (2012) similarly highlight the role of leverage in financial 
vulnerability, especially the leverage associated with the banking sector.  

Rapid credit growth attracts cross-border bank flows. These flows enable 
domestic credit booms, easing the constraint of the domestic funding base. In a 
sample of 31 EMEs between early 2002 and 2008, a rise in the share of cross-border 
bank funding, extended both directly to domestic non-banks and indirectly through 
banks, helped boost the ratio of bank credit to GDP, a measure of credit booms 
(Graph 13, left-hand panel). Banks found non-core liabilities abroad to fund credit at 
home (Avdjiev, McCauley and McGuire (2012); Hahm et al (2013)).  

Analysis of a broader sample of 62 countries and a more inclusive measure of 
international capital flows point to a similar dynamic (Lane and McQuade (2014)). 
Here, the larger the net debt inflows, both portfolio and bank flows, the larger the 
increase in a given economy’s ratio of bank credit to GDP (Graph 13, right-hand 
panel). The inclusion of Ireland, Spain and the United Kingdom shows that a 
domestic credit boom’s reliance on external financing is not a symptom of financial 
underdevelopment. In fact, in the subsample of 23 advanced economies the reliance 
on capital inflows is greater than among EMEs, as the steeper trend line suggests. 
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Capital flows contributed to domestic credit growth during the boom … Graph 13 

… through cross-border bank credit1 …  … and through broader net debt inflows2 

 

 

 

BR = Brazil; CN = China; DE = Germany; ES = Spain; FR = France; GB= United Kingdom; ID = Indonesia; IE = Ireland; IN = India; JP = Japan; 
KR = Korea; MX = Mexico; RU = Russia; SA= Saudi Arabia; TR = Turkey; US= United States; ZA = South Africa. 

1  Q1 2002–Q2 2008. “Total bank credit” adds to domestic credit (IFS line 32) the stock of cross-border bank credit to non-banks in the 
country (using the BIS locational banking statistics). “Cross-border share of bank credit” is the share of total bank credit to non-banks 
received cross-border through direct lending to non-banks and through net lending to banks in the country (if positive). Based on Avdjiev, 
McCauley and McGuire (2012).   2  Domestic credit from IFS line 32, end-2002 to end-2008. The x-axis shows balance of payments net debt 
inflows as a share of GDP, cumulated over 2003–08. Net debt flows are calculated by aggregating changes in net portfolio debt assets, net 
other investment and reserve assets, all expressed as inflows. Extends Lane and McQuade (2014). 

Sources: IMF, International Financial Statistics and World Economic Outlook; BIS international banking statistics; BIS calculations. 

 

Economists have traditionally seen exchange rate appreciation driven by capital 
inflows as self-correcting. Once the currency has appreciated sufficiently, the 
investors responsible for the capital inflows will recognise the change in the risk-
return configuration and will therefore slow their investment. Indeed, the standard 
prescription of the official sector continues to follow a lexicographic ordering in 
which the real exchange rate should be allowed to appreciate sufficiently, and all 
the domestic macroeconomic policy responses (including fiscal tightening) should 
be exhausted before (and as a last resort) deploying measures to stem the capital 
inflows directly.  

Of course, standard caveats accompany the standard prescription. Domestic 
distortions could be responsible for both the capital inflows and the exchange rate 
appreciation. For example, very high domestic interest rates may be why foreign 
investors are willing to take long positions in the domestic economy, in particular in 
the short run. In this case there may be a positive correlation between short-term 
inflows and exchange rate appreciation, but the ultimate cause will be a third factor: 
the distortion in domestic yields. Problems will then be exacerbated if the country 
authorities then attempt to limit appreciation. Anticipated appreciation plus the 
high domestic interest rate will attract additional inflows, dooming the attempt to 
limit appreciation. The implication is that policymakers should not attempt to use 
capital controls to defend policy inconsistencies, which often are not possible to 
resolve in the short run. (The experiences of Chile in the 1990s and of Brazil since 
2009 are especially informative in this connection.) 

When bank credit constitutes the bulk of inflows, there is an additional caveat 
to the standard prescription of letting the currency appreciate. The behaviour of 
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banks and other leveraged institutions is influenced by their capital position and the 
perceived risks. Currency appreciation and strong profitability coupled with tranquil 
economic conditions can be seen by banks as a cue to further expand lending, 
leading to further capital inflows.  

The basic philosophical divide is therefore between those who do and do not 
believe that real appreciation eventually chokes off capital inflows as investors 
reassess the attractiveness of the target currency. Members of the first camp (the 
traditional view) believe that capital flows are driven by textbook portfolio investors 
who act on fundamental assessments of currency values. Members of the second 
camp believe that capital flows are driven not only by assessments of fundamental 
value but also by the short-term imperatives of bank balance sheet capacity and 
what Borio and Disyatat (2011) refer to as the “excess elasticity” of credit. 

On the second view, macroprudential policy and monetary policy are likely to 
be strong complements to one another when global liquidity is operating strongly. 
Prudential rules can create sufficient space for domestic monetary policy to operate 
without the distortionary effects of capital flows. 

The triple coincidence is an elegant simplification for analytical purposes, but 
we have argued here that it can mislead when financial flows take on importance in 
their own right. Consolidation of balance sheets and the identification of the 
relevant decision-making unit are the first steps towards a more illuminating 
analytical framework that can also incorporate the impact of global currencies by 
explicitly modelling the currency denomination of debt contracts. 

Ultimately, a decisive break from the triple coincidence can only happen when 
an alternative analytical framework is available. Some progress has been made, but 
much remains to be done. 
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