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Financial development, growth, and crisesFinancial development, growth, and crises

�� Financial deepeningFinancial deepening both cause and effect of economic both cause and effect of economic 
growth (growth (RajanRajan and and ZingalesZingales, 1998). , 1998). 

�� However, periods of However, periods of too fasttoo fast credit growth, credit growth, ““lending lending 
boomsbooms,,”” have been associated with crises in both have been associated with crises in both 
emerging market and emerging market and advanced economiesadvanced economies

�� Yet, only a few of booms end up in crises and evidence Yet, only a few of booms end up in crises and evidence 
suggests they suggests they contributecontribute to financial deepeningto financial deepening

�� Objective of this paper:Objective of this paper:
�� Find a way to identify dangerous boomsFind a way to identify dangerous booms

�� Investigate potential benefits of Investigate potential benefits of ““goodgood”” booms [to be done]booms [to be done]



Paper Part of Larger Agenda at the FundPaper Part of Larger Agenda at the Fund

�� Several papers on related issues are work in progress at Several papers on related issues are work in progress at 
the the IMFIMF

�� Study on cyclical properties of booms, looking at both Study on cyclical properties of booms, looking at both 
macro and micro (firm data) variables (Mendoza and macro and micro (firm data) variables (Mendoza and 
TerronesTerrones))

�� Paper looking at bank probability of default during Paper looking at bank probability of default during 
booms (booms (DetragiacheDetragiache, , IganIgan, , TamirisaTamirisa))

�� Work on U.S. subWork on U.S. sub--prime mortgage crisis: a sectoral prime mortgage crisis: a sectoral 
credit boom gone bad (credit boom gone bad (DellDell’’AricciaAriccia, , IganIgan, , LaevenLaeven))



Credit Booms and Crises: TheoryCredit Booms and Crises: Theory

�� ““Financial acceleratorsFinancial accelerators”” ((KyiotakiKyiotaki and Moore, and Moore, JPEJPE 1997): an 1997): an 
increase in value of increase in value of collateralizablecollateralizable goods releases credit goods releases credit 
constraints. Boom fuels further wealth effects etc. Negative constraints. Boom fuels further wealth effects etc. Negative 
shocks inverts cycle, leaving banking system overexposed. shocks inverts cycle, leaving banking system overexposed. 

�� ““Institutional memoryInstitutional memory”” (Berger and (Berger and UdellUdell, , JFIJFI 2004): in periods 2004): in periods 
of fast credit expansion difficult for banks to recruit enough of fast credit expansion difficult for banks to recruit enough 
experienced loan officers (especially if there has not been a experienced loan officers (especially if there has not been a 
crisis for a while). This leads to a deterioration of loan crisis for a while). This leads to a deterioration of loan 
portfolios.portfolios.

�� Lending booms and credit standardsLending booms and credit standards ((DellDell’’AricciaAriccia and Marquez, and Marquez, JFJF
2006): during expansions, adverse selection is less severe and 2006): during expansions, adverse selection is less severe and 
banks find it optimal to trade quality for market share, banks find it optimal to trade quality for market share, 
increasing crisis probability.  increasing crisis probability.  



Credit Booms and Crises: EvidenceCredit Booms and Crises: Evidence

�� Positive, but weak, link between rapid credit growth and Positive, but weak, link between rapid credit growth and 

crises: crises: CaprioCaprio and and KlingebielKlingebiel (199(19966), ), DemirgDemirgüçüç--KuntKunt and and 

DetragiacheDetragiache (1997), (1997), KaminskyKaminsky and Reinhart (1999).and Reinhart (1999).

�� GourinchasGourinchas et al. (2001): some association between booms et al. (2001): some association between booms 

and crises. Many crises preceded by booms, but only some and crises. Many crises preceded by booms, but only some 

booms followed by crises. Mendoza and booms followed by crises. Mendoza and TerronesTerrones ((WEOWEO

2004): most episodes of extreme credit growth are associated 2004): most episodes of extreme credit growth are associated 

with crises. with crises. 

�� However, financial deepening also associated with economic However, financial deepening also associated with economic 

growth (Levine, growth (Levine, LoayzaLoayza and Beck, 2000, and Beck, 2000, RajanRajan and and ZingalesZingales, , 

1998)1998)

�� Can we tell Can we tell ““GoodGood”” booms from booms from ““BadBad”” ones?ones?



�� Look at past credit booms and separate bad from good Look at past credit booms and separate bad from good 
onesones

�� Make it operational: Make it operational: 
�� Focus on contemporaneous variables onlyFocus on contemporaneous variables only

�� Focus on commonly available dataFocus on commonly available data

�� Provide a tool for early warning of financial distressProvide a tool for early warning of financial distress

�� Two approaches:Two approaches:
�� Predict bad booms in a crossPredict bad booms in a cross--section of boomssection of booms

�� Interact boom variable with other Interact boom variable with other regressorsregressors in a more in a more 
standard banking crises modelstandard banking crises model

Objective and MethodologyObjective and Methodology



�� Periods of significantly faster than normal credit growthPeriods of significantly faster than normal credit growth

�� Typically measured relative to GDP to control for inflation Typically measured relative to GDP to control for inflation 
and economic growth. Mendoza and and economic growth. Mendoza and TerronesTerrones (2004) use (2004) use 
real credit growthreal credit growth

�� Definition should be to some extent country specific and Definition should be to some extent country specific and 
path dependent...path dependent...
�� Speed and volatility of credit varies across country/timeSpeed and volatility of credit varies across country/time

�� ...but standard enough to allow for cross...but standard enough to allow for cross--country comparisoncountry comparison

�� Link to crises: define a boom as Link to crises: define a boom as ““badbad”” if crisis follows within if crisis follows within 
two years from its endtwo years from its end

How to define lending boomsHow to define lending booms



How to define lending boomsHow to define lending booms

�� CreditCredit--toto--GDP ratio is typically trended.GDP ratio is typically trended.

�� Approximate its evolution with a rolling nonApproximate its evolution with a rolling non--linear trend linear trend 
((GourinchasGourinchas et al., 2001).et al., 2001).

�� Compute rolling standard deviation of deviations from trend. Compute rolling standard deviation of deviations from trend. 
Allow for country/path dependent patterns (Mendoza & Allow for country/path dependent patterns (Mendoza & 
TerronesTerrones, 2004)., 2004).

�� Focus on both growth and level of creditFocus on both growth and level of credit--toto--GDP ratio.GDP ratio.

�� ““Lending boomLending boom”” needs to meet needs to meet eithereither of these conditions:of these conditions:
�� deviation from trend > 1.5 times SD & growth of creditdeviation from trend > 1.5 times SD & growth of credit--toto--GDP GDP 

ratio > 10%.ratio > 10%.

�� growth of creditgrowth of credit--toto--GDP ratio > 20%.GDP ratio > 20%.

�� Alternative definition: growth of creditAlternative definition: growth of credit--toto--GDP ratio > 10%.GDP ratio > 10%.



Bad boom: Finland 1980sBad boom: Finland 1980s
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Good boom: Ireland 1990sGood boom: Ireland 1990s
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DatasetDataset

�� Try to keep to variables that are available cross Try to keep to variables that are available cross 

country:country:

�� Credit to the private sector (IFS)Credit to the private sector (IFS)

�� Correct for breaks in the seriesCorrect for breaks in the series

�� Banking crisis data from Banking crisis data from CaprioCaprio et. al (2003)et. al (2003)

�� Control variables from WB and IFSControl variables from WB and IFS

�� AbiadAbiad--ModyMody dataset on financial sector liberalizationdataset on financial sector liberalization



Stylized FactsStylized Facts

�� Identified 135 booms in about 100 countries:Identified 135 booms in about 100 countries:

�� 104 soft landing, 104 soft landing, ““goodgood””

�� 31 precede banking distress (about 100 episodes) 31 precede banking distress (about 100 episodes) ““badbad””

�� of which 23 systemic crises (about 70 episodes) of which 23 systemic crises (about 70 episodes) ““uglyugly””

�� Larger numbers, but similar proportions with alternative Larger numbers, but similar proportions with alternative 

criterioncriterion

�� Bad and good booms are Bad and good booms are not alikenot alike (on average)(on average)

�� Descriptive StatisticsDescriptive Statistics



Boom Characteristics MatterBoom Characteristics Matter
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Bad and Good booms: Descriptive StatsBad and Good booms: Descriptive Stats

SubSub--sample of 79 booms for which all the data is available, and inflsample of 79 booms for which all the data is available, and inflation < 100% ation < 100% 

0.430.430.620.62Openness (trade/GDP)Openness (trade/GDP)

0.310.311.031.03Supervisory IndexSupervisory Index

5.15.12.92.9DurationDuration

4.24.24.04.0ΔΔCreditCredit/GDP/GDP

38.438.429.729.7Credit/GDPCredit/GDP

$6350$6350$5675$5675GDP per capitaGDP per capita

--3.03.0--2.92.9CA/GDPCA/GDP

5.45.46.76.7GDP growthGDP growth

19.019.011.911.9InflationInflation

BadBadGoodGood



Results So FarResults So Far

�� LogitLogit regressions indicate that bad booms:regressions indicate that bad booms:
�� Are largerAre larger

�� Last longerLast longer

�� Are associated with higher inflation ratesAre associated with higher inflation rates

�� Occur in less open economiesOccur in less open economies

�� Are accompanied by weaker bank supervisionAre accompanied by weaker bank supervision

�� Are accompanied by lower growth (weak significance)Are accompanied by lower growth (weak significance)

�� Are accompanied by larger CA deficits (weaker significance)Are accompanied by larger CA deficits (weaker significance)

�� Coefficients are fairly consistent across boom Coefficients are fairly consistent across boom 
definitions. definitions. 

�� Effects are Effects are economically relevanteconomically relevant::
�� 1 year in duration increases crisis probability by 4 percent1 year in duration increases crisis probability by 4 percent



Effects are Economically RelevantEffects are Economically Relevant

Dependent variable: 
Probability of a crisis to 
occur within two years 
form the boom

Base criterion
Credit-to-GDP 
growth over 10 

percent

HP filter over 
entire sample

Duration 0.04* 0.03** 0.06

Size 0.05** 0.05*** 0.06**

Inflation 0.004*** 0.004*** 0.004

Growth (GDP percapita) -1.01** -0.53 -0.61

Current Account Balance 1.05 0.71 1.40

Openness -0.26 -0.18 -0.31

Quality of Supervision -0.24*** -0.22*** -0.41

Episodes of hyperinflation (over 100 percent a year average) are excluded.

Table 3. Marginal Effects



A Few Words of Caution...A Few Words of Caution...

�� While model seems stable across boom definitions, While model seems stable across boom definitions, 
its fit is not particularly good (Pseudo Rits fit is not particularly good (Pseudo R22: 0.2: 0.2--0.4)0.4)

�� This is to be expected in models of crisesThis is to be expected in models of crises

�� Yet, caution granted when using for forecastingYet, caution granted when using for forecasting

�� Also, some results are not fully consistent across modelsAlso, some results are not fully consistent across models

�� Causality issues should be carefully considered Causality issues should be carefully considered 
before using results for policy analysisbefore using results for policy analysis

�� Regressions in this paper reflect associations, not Regressions in this paper reflect associations, not 
necessarily causal linkagesnecessarily causal linkages

�� Comparative Comparative staticsstatics may not applymay not apply



To do...To do...

�� Refine Refine logitlogit regressions:regressions:
�� Include additional regulatory and structural variablesInclude additional regulatory and structural variables

�� Improve data coverageImprove data coverage

�� Try alternative models for panel approachTry alternative models for panel approach

�� Duration model?Duration model?

�� Consider policy response:Consider policy response:
�� Are there policies that reduce the Are there policies that reduce the likelyhoodlikelyhood of bad booms?of bad booms?

�� Need to expand datasetNeed to expand dataset

�� Investigate potential benefits of Investigate potential benefits of ““goodgood”” boomsbooms
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Credit Booms and Financial Deepening Credit Booms and Financial Deepening 
(1985(1985--2004)2004)
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Booms and Crises

0
50

10
0

15
0

cp
s_

gd
p

1960 1970 1980 1990 2000
year

0
20

40
60

cp
s_

gd
p

1960 1970 1980 1990 2000
year

20
40

60
80

10
0

cp
s_

gd
p

1960 1970 1980 1990 2000
year

10
20

30
40

50
cp

s_
gd

p

1960 1970 1980 1990 2000
year

Thailand 
1997

Philippines
1997

Finland 
1991

Chile 1982



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /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
  ]
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


