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I am pleased to join Tobias Adrian and fellow panellists to discuss systemic risk and macroprudential stress 
tests. Systemic risk is about the system as a whole. One approach to gauging systemic risk is to drill down 
to detailed micro evidence of how financial institutions are intertwined. There is much to be learned 
through this approach, as we delve into the complex web of interconnections. The other way to go is to 
“drill up”, to the macro, and indeed global, aggregates.  

I will argue that drilling up is often more informative, as it delivers the all-important time 
dimension of systemic risk – how it builds up over time and how it unwinds. In this vein, I draw a distinction 
between leverage in the small (leverage of individual institutions) from leverage in the large (leverage of 
the financial system as a whole), and will argue for two propositions.  

First, mitigating complexity is mostly about taming leverage in the small. The motto is: if you take 
care of leverage in the small, complexity will take care of itself.  

Second, lest we fall into complacency, taming complexity is not enough to ward off systemic risk. 
Systemic risk is mostly about leverage in the large. Addressing systemic risk entails taking a macro and 
global perspective. Here, the motto is: take a global approach to macroprudential frameworks. 

Leverage in the small 

Banks are intermediaries; they borrow from other lenders, combine the borrowed funds with their own 
funds, and then lend the combined total to ultimate borrowers. Equity is the bank’s own funds. The more 
equity a bank has, the more own funds it has to lend out. As well as lending out its own funds, a bank can 
borrow and lend out the proceeds. Imagine a bank’s total lending as the capacity of a building. Then the 
bank’s equity is like the size of the building’s foundations, and its leverage is the height of the building. 
Increasing leverage expands lending by building a taller building on the same foundations.  

Graph 1 is a scatter chart for a large European bank. It shows the change in assets and how the 
change is financed – either from equity (in blue) or from debt (in red). The fitted line through the red 
scatter has a slope of 1, meaning that changes in assets over horizons of around one year are almost all 
explained by the change in debt. The blue scatter for equity is flat, meaning that the bank’s own funds do 
not vary much over the cycle. This scatter chart suggests that the foundations of the building are pretty 
much fixed, and what changes is the height of the building. During boom times, the bank increases lending 
by adding floors to the building. When the downturn arrives, the bank has to remove some floors, in a 
painful adjustment.  

                                                      

1  I thank Iñaki Aldasoro, Stefan Avdjiev, Claudio Borio, Jaime Caruana, Dietrich Domanski, Mathias Drehmann, Krista Hughes and 
Robert McCauley for comments and Taejin Park for excellent research assistance. The views expressed here are my own, and 
not necessarily those of the Bank for International Settlements.  
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Annual changes in assets, equity and debt for a large European bank 

1999–2015, in billions of euros Graph 1

 
The bank draws on deposits to finance the lending, but it can also borrow from other banks. The 

leverage of the banking sector as a whole (leverage in the large) depends on how much lending is being 
done by the banking sector as a whole compared to its total equity base. Leverage in the small (leverage 
of individual banks) can vary a lot, even if leverage in the large does not.  

Graph 2 is a deliberately stark (and unrealistic) example to make one point: that the leverage of 
the banking system can differ from the leverage of individual institutions. Two banks, Bank 1 and Bank 2, 
draw on deposits and borrow from each other. Suppose that the economy is closed to external funding. 
Then by construction, total lending is given by the sum of deposits and the combined equity of Banks 1 
and 2, and leverage of the system is the ratio of total lending to bank equity. However, the leverage of the 
two banks can increase by any amount through higher interbank lending, without affecting at all the 
leverage of the system. Indeed, it is a theorem2 that any level of leverage for the financial system is 
consistent with (almost) any profile of leverage of individual banks.  

 

Stylised closed economy banking system Graph 2

 
 

                                                      

2  See Proposition 1 in H S Shin, “Securitisation and financial stability”, The Economic Journal, vol 119, 2009, pp 309–32. The 
relationship is: ܮ = 1 + ሺ∑ ݁ݖሺߣ − 1ሻୀଵ ሻ/ሺ∑ ݁ୀଵ ሻ, where L is the leverage of the banking system, ݁ is the equity of bank ݅, ߣ 
is leverage of ݅ and ݖ is ݅’s funding that comes from outside the banking system. 
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Interconnectedness is the flip side of the divergence between leverage in the small and in the 
large. Keeping individual leverage in check keeps a lid on interconnectedness. In practice, however, 
aggregate leverage is closely tied to the leverage of individual institutions. Unlike Graph 2, the banking 
system in reality is open both to new domestic funding sources and to external funding sources. In 
Graph 2, we should insert another box representing these additional funding sources.  

Comparing the experiences of Spain and Korea 

The experience of Spain is a good illustration of the external dimension of lending booms. On the eve of 
the 1999 launch of the euro, total bank credit in Spain stood at €414 billion. Over the next 10 years, bank 
lending in Spain rose fivefold to €1.87 trillion. Loans unrelated to the property sector grew modestly, but 
property-related lending grew very rapidly.  

How was the lending financed? Before the euro, domestic bank lending in Spain could be 
financed entirely from deposits of Spanish residents (Graph 3). Indeed, deposits exceeded lending, as 
shown by negative non-core funding, defined as lending minus deposits, shown in the right-hand panel. 
However, as loans outpaced deposits, more funding came from investors outside Spain, for instance, 
through the issuance of long-term covered bonds.  

Spain: Banking sector credit and funding 

Total credit to domestic private non-financial resident sector Graph 3

Breakdown by borrower sector  Breakdown by source of funding  
Trillion EUR  Trillion EUR

 

In the case of Korea, the rapid increase in non-core funding showed up as increased foreign 
currency liabilities of the banking system. Graph 4 charts the most volatile components of bank liabilities, 
expressed as a percentage of M2, a proxy for core deposit liabilities. The first peak in non-core liabilities 
coincides with the Asian financial crisis of 1997. The total is in local currency terms, which explains the 
sharp spike in 1997 due to currency depreciation. After a lull in the early 2000s, non-core liabilities again 
rose rapidly in the run-up to the 2008 crisis.   
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Korea: non-core liabilities and capital flows Graph 4

Non-core bank liabilities as a proportion of M2  Capital flows by category 
Per cent  Billion USD

 

There are, however, two important and instructive differences between Spain and Korea. The first 
is the currency denomination of bank funding. Spanish banks borrowed in domestic currency (euros) while 
Korean banks had substantial US dollar liabilities. Second, while Spanish banks were subject to the “sudden 
stop” of short-term funding, they also borrowed long-term, by issuing covered bonds of several years’ 
maturity. Korean banks borrowed mostly short-term, exposing them to greater risk from the drying-up of 
short-term funding.  

Korean banks had dollar claims on local corporate borrowers so that currency mismatch was 
limited, but there was an overall maturity mismatch when banks and corporates were taken together. 
Corporates had long-dated dollar claims, such as export receivables, but the currency hedging by Korean 
banks entailed rolling over short-term dollar liabilities. The overall maturity mismatch left the banking 
system vulnerable to a run on short-term dollar funding with the onset of the Great Financial Crisis. The 
right-hand panel of Graph 4 shows the sharp reversal of funding flows in 2008.  

Global dimension 

Run risk has an important global dimension. Before the Great Financial Crisis, commentators pointed to 
the large US current account deficit and raised concerns about a depreciation of the US dollar, drawing 
parallels with the experience of emerging market economies that suffer a sudden stop in capital flows.  

In the event, far from crashing, the dollar soared with the onset of the financial turmoil. This was 
because European banks had used short-term dollar funding to invest in long-term dollar assets in the 
United States. As asset prices fell and dollar debts came due, borrowers sought dollars to repay their 
maturing debts. Dollar appreciation fed on itself, as the stronger dollar piled further pressure onto these 
banks’ balance sheets.  
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US dollar-denominated cross-border bank claims  

In billions of US dollars Graph 5

2002  2007 

 

Source: BIS locational banking statistics. 

 

Graph 5 presents two snapshots of cross-border bank claims in US dollars – first in 2002 and then 
in 2007. European banks had claims of $856 billion on US borrowers in 2002, but this grew to over 
$2 trillion by 2007. This increase was associated with the rapid growth of the asset-backed securities (ABS) 
issuer sector, which grew from modest beginnings in the early 2000s to well over $2 trillion by 2007. 
Subprime mortgage securitisation depended heavily on the activity of European banks.3 Some of the 
short-term dollar funding came from US money market funds, but a substantial amount came from the 
currency swap market, where European banks borrowed dollars by pledging other currencies (euros, for 
instance) as collateral.  

An FX swap is similar to other collateralised borrowing arrangements in that the borrower posts 
collateral. However, the accounting convention deems FX swaps not to be debt, as the collateral is cash. 
Recent work at the BIS4 has put a number on the size of this “missing debt”. Of the $58 trillion of FX swaps 
and related exposures, 90% is denominated in dollars and an estimated $13–14 trillion is owed by non-
banks outside the US. For comparison, world GDP is about $75 trillion, and global trade $21 trillion. Most 
of the swaps are short-term. Around three quarters have maturities of less than one year, and that of the 
typical transaction is much shorter. 

What are the risks? Since cash is the collateral, credit risk is minimal. However, there is liquidity 
risk resulting from maturity mismatch, as we saw during the dollar funding squeeze for European banks in 
2008.  

                                                      

3  See C Bertaut, L DeMarco, S Kamin and R Tryon, “ABS inflows to the United States and the global financial crisis”, Federal 
Reserve Board International Finance Discussion Papers, 2011-1028, 2011. 

4  See C Borio, R McCauley and P McGuire, “FX swaps and forwards: missing global debt?”, BIS Quarterly Review, September 2017, 
pp 37–54. 
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Concluding remarks 

I have argued that “drilling up” to the macro and global aggregates should have pride of place in the 
analysis of systemic risk. Complexity is part of the story, but it is largely a consequence of higher leverage 
of individual institutions. Mitigating complexity is mostly about taming this leverage. The motto is: if you 
take care of leverage in the small, complexity will take care of itself. There is by now an active literature 
using network analysis, exploring detailed micro data on cross-exposures.  

However, taming complexity by itself is unlikely to be enough to ward off systemic risk. We cannot 
take our eye off the aggregate macro and global picture. Financial crises are mostly about leverage in the 
large. Addressing leverage in the large entails taking a global perspective, where a country’s financial 
system is part of the global financial system.    


	Leverage in the small and in the large
	Leverage in the small
	Comparing the experiences of Spain and Korea
	Global dimension
	Concluding remarks



<<
  /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


