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Introduction

• Interbank market is important for liquidity
• Well-functioning interbank market connects all banks

(Allen & Gale, Pröpper et al.)
• Implies danger of contagion

(Upper & Worms, Summer, Degryse & Nguyen, Furfine, Lelyveld & 
Liedorp, etc.)

• Hence:
What is the impact of interbank exposures on bank risk?



Theory

• Effect of interbank market on bank risk

• Positive effect from bank monitoring
(Rochet & Tirole, 1996)

→ Peer-monitoring hypothesis

• Negative effect since exposures can amplify 
shocks
(Allen & Gale, 2000)

→ Contagion hypothesis



Methodology

• Bank risk (yit) depends on (vectors): 

o xit-1 bank-specific variables 
o zt macro-economic/time-specific fixed effects
o qit-1 interbank activities

itittitiit qzxy εβββα ++++= −− 13211



Methodology - input data

• yit : bank risk (actually, bank stability) =
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• xit-1 : bank-specifics = reflect bank activities, i.e. 
interest income ratio, profitability, capitalisation, 
off-balance sheet exposures (based on CAMEL 
variables)

• zt : macro-economic/time-specific fixed effects



Methodology - input data

• Interbank lending and borrowing are important 
for bank risk (3 factors):

o Interbank lending (borrowing) to total assets

o Foreign banks are important source of risk 
(Van Lelyveld & Liedorp, 2006)

o Indirect effects: riskiness of neighbouring 
banks



Methodology - input data

• Indirect effects:

o Riskiness of neighbouring banks
o `distance` measured by interbank exposures

→ weighted risk of all banks to which (from 
which) a bank lends (borrows)



Methodology - input data
• qit-1 : Interbank market effects:
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Interbank matrix

• Both for interbank lending (credit risk) as well as for 
interbank borrowing (liquidity risk)

              Σj 
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Source: Upper and Worms (2002) 
 



Variables
Variable    Definition Expected sign 
size   ln(total assets)   + 
CAP  Total equity / total assets   + 
GRWTH Quarterly asset growth   +/- 
LLR Loan loss reserve / (total equity + loan loss reserve) - 
MGT Total cost / total income    - 

ROA Return on assets + 
II Net interest income / total revenues    +/- 
LIQ Liquid liabilities / total assets + 
LOANS Total loans / total assets +/- 

OBS Off-balance sheet exposures / total assets +/- 

Exposure_lending Interbank lending total assets   - 

Exposure_borrowing Interbank borrowing total assets  - 

Foreign_lending Foreign interbank lending / interbank lending  - 
Foreign_borrowing Foreign interbank borrowing  / interbank borrowing  - 
wzl   Weighted risk of all banks to which a bank lends   + 
wzb   Weighted risk of all banks from which a bank borrows   + 
 



Data

• Bank’s reports to DNB (1998 Q1 – 2008 Q4)
• Balance sheet data
• Large exposures data 
• (unbalanced) Panel

Large bank Other NL Foreign 
subsidiary

Foreign 
branch

Investment firm Total

Number of 
observations 

(range) 5 28-36 23-33 20-34  3-8 91-102

Table x: Number of observations per quarter, 1998 Q1 – 2008 Q4



Bank stability
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Network variables 
Relative importance interbank market
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Results

Models with
• bank specific variables
• time fixed effects
and:

1. Lending risk
2. Lending risk + interaction with bank type
3. Borrowing risk
4. Borrowing risk + interaction with bank type
5. Lending risk + borrowing risk
6. Lending risk + borrowing risk + interaction with bank 

type



Results (1)

(1) (2) (3) (4) (5) (6)
VARIABLES wzl wzl*type wzb wzb*type wz wz*type

size -7.1901 -7.1189 -1.6490 -2.4744 -7.0804 -7.6291

CAP 3.7276*** 3.7547*** 3.3184*** 3.3514*** 3.5995*** 3.6167***

GRWTH -0.2639** -0.2700** -0.3225*** -0.3301*** -0.2756** -0.2934**

LLR -1.5814* -1.6123* -1.4054* -1.3337 -1.4914* -1.4645*

MGT -0.0632** -0.0616** -0.0633** -0.0663** -0.0649** -0.0662**

ROA -5.8687* -5.8162* -6.5829* -6.6042* -6.0971* -6.1486*

II 0.2660** 0.2642** 0.2698** 0.2738** 0.2834** 0.2880***

LIQ 2.6995*** 2.7107*** 3.0113*** 3.0061*** 2.9154*** 2.9382***

LOANS 0.5769 0.6058 -0.1293 -0.1174 0.5637 0.5784

OBS -0.0047 -0.0047 -0.0668 -0.0678 0.0164 0.0151



Results (2)

Foreign

Weighted 
credit quality 
domestic 
counterparts

(1) (2) (3) (4) (5) (6)
VARIABLES wzl wzl*type wzb wzb*type wz wz*type

exposure_lending -1.3845*** -1.4006*** -1.3934*** -1.3720***

foreign_lending -0.0543 -0.0723 0.0335 0.0080

wzl -0.0488 0.3058 -0.0509 0.1842

type2_wzl -0.3520 -0.2455

type3_wzl -0.3971 -0.2770

type4_wzl -0.3543 -0.2256

type5_wzl -0.2612 -0.1337

exposure_borrowing -0.5125* -0.4938* -0.5604** -0.5843**

foreign_borrowing -0.2423 -0.1797 -0.2377 -0.1634

wzb 0.0264 2.0248* 0.0308 1.7743*

type2_wzb -1.8694 -1.6115

type3_wzb -2.1603* -1.8631*

type4_wzb -2.1466* -1.9056*

type5_wzb -1.5827 -1.3969

Relative 
importance 
interbank market



Robustness checks

• Dependent variable (BIS-ratio, credit spreads) 
• Business cycles (dummy, macro-vars)
• Impact 2008
• Subsamples (type, origin, full panel)
• Endogeneity weighted bank risk matrix
• Casual acquaintances



Conclusion

• Larger interbank lending and borrowing increase 
riskiness
→ supports contagion hypothesis

• No relation between riskiness of banks to which a bank 
lends and bank risk 

• Interbank borrowing from more stable banks improves a 
bank’s risk profile
→ Importance of funding risk
→ Especially from casual acquaintances


	Peer monitoring or contagion?�Interbank market exposures and bank risk
	Slide Number 2
	Agenda
	Introduction
	Theory
	Methodology
	Methodology - input data
	Methodology - input data
	Methodology - input data
	Methodology - input data
	Interbank matrix
	Variables
	Data
	Bank stability
	Network variables �Relative importance interbank market
	Results
	Results (1)
	Results (2)
	Robustness checks
	Conclusion


<<

  /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 /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType true

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings true

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 99

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Impact

    /LucidaConsole

    /Tahoma

    /Tahoma-Bold

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /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 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /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 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /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 <FEFF004b006900720073007400750075006e0020006a00610020004d0075006c00740069007000720069006e0074002d007000610069006e006f006f006e0020006d0065006e0065007600e4007400200074007900f60074002e>

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



