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Outline 
 Financial crises and real activity: past experience 

 Synchronised? Degree of synchronisation? 

 Credit and business cycles: time domain 
 Cross-correlations and causality tests 

 Frequency domain 
1. Simple spectral indicators 
2. Frequency-specific coefficients of correlation & regression 

 How to better predict credit? 
1. Information content of lending standards 
2. The role of private sector balance sheets 

 Conclusion 
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Credit and output: long run … 
 Financial development leads to faster growth 

1. Facilitates K mobilisation: Bagehot (1873), Hicks (1969) 
2. Spurs technological innovation: Schumpeter (1912) 

 Growth creates demand for specific financing 
 Joan Robinson (1952) 

 Scepticism about causal linkages 
1. Lucas (1988): role of financial factors in growth “badly over-

stressed” 
2. Apparent lack of interests from development economists 
3. Evidence of strong finance-growth relationship: Goldsmith 

(1969); King and Levine (1993a, 1993b, 1993c)  
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… but credit and economic cycles 
 These are trends, what about cycles? 
 Money and business cycles 

1. Monetarist view: money plays an essential role 
2. RBC: monetary “myth” 

 Credit and business cycles 
1. Financial accelerator; importance of borrowers’ balance sheets: 

Bernanke & Gertler (1989); Bernanke, Gertler & Gilchrist (1999) 
2. Asset price dynamics: Kiyotaki & Moore (1997); Kiyotaki (1998)  
3. Lenders’ balance sheets: Kashyap & Stein (1995)  
4. Balance sheets of financial intermediaries: Adrian & Shin (2008); 

Gertler and Kiyotaki (2010)  

 Empirical evidence? 
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Credit & business cycles: synchronised? 
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Credit recovery over selected cycles 
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Credit & business cycles: synchronised? 
 Financial crises and real activity 

1. Recessions associated with asset market booms and busts 
2. Recessions associated with credit crises 
3. “Creditless” recoveries after major financial crises 

 US credit-output relationship time-varying 
1. Lack of synchronisation in the 1950s, early 1960s & 1990s 
2. Greater synchronisation following recessions 
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Cross-correlations in the time domain 
 Some definitions (Kydland & Prescott 1990) 

1. Let Y be real GDP. X is procyclical if Corr(X,Yt) ’s are 
positive and close to 1 around t; countercyclical if 
Corr(X,Yt)’s are negative and close to 1 around t; or 
acyclical if Corr(X,Yt)’s are small; 

2. Phase shift: X leads the output cycle by i quarters if 
Corr(X,Yt)’s peak at Xt-i with i>0; X lags the output cycle by j 
quarters if Corr(X,Yt)’s peaks at Xt+j with j>0; X coincides 
with the output cycle if Corr(X,Yt)’s peak at Xt. 
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Financial variables and business-cycles 
 Abel, Bernanke and Croushore (Macroeconomics, 

2007) on financial variables 
1. “sensitive to the cycle” 
2. “stock prices are generally procyclical and leading” 
3. “nominal interest rates are procyclical and lagging” 
4. “real interest rate doesn’t have an obvious cyclical pattern” 
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US: cross-correlations with real variables 
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US: cross-correlations with nominal variables 
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Cross-correlations 
 Real GDP and output components 

 Results largely in line with previous RBC literature 
 Business cycles are “real”: 

1. Real variables strongly pro-cyclical 
2. Real government consumption counter-cyclical & lagging 

 Real GDP and financial variables 
1. Financial variables acyclical 
2. M2 leads but correlation weak: monetary “myth” 
3. Credit-output correlation weak 
4. Housing and share prices basically uncorrelated with output 
5. Interest rates: cross-correlations not consistent 

 Credit and asset price “myths”? 
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Cross-correlations in G3 economies 
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Cross-correlations in Japan 
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Credit & business cycle synchronisation 
 Credit-output relation behaves differently in G3 

1. Weak correlations in the US 
2. Credit led & was strongly correlated with output in euro area 
3. Counter-intuitive credit-output correlations in Japan 
4. Credit leading or lagging unclear 

 Credit-output relationship time-varying: Japan 
1. 1964Q4–1997Q3: credit pro-cyclical, lags the output cycle 
2. 1997Q4–2009Q3: disrupted credit-output relationship  
3. 1964Q4–2009Q3: dominated by pre-1997Q4 sample results 

15 



Restricted 

16 

Causality for “displaced” cycles 
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Causality for cycles of different durations 
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Causality test results 

18 



Restricted 

19 

Causality test results 
 Granger (1969) non-causality tests 

 Temporally exogenous: cause precedes effect  
 Linearly informative, but: nonlinear structural changes 

 Mixed evidence 
 Some evidence of causality between credit and real activity 
 No evidence of causality between  

Credit and investment 
Credit and consumption 

 Causality tests inconclusive 
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Spectral analysis 
 Spectral analysis of time series 

1. Granger’s (1966) “typical spectral shape” 
2. Engle’s (1974, 1980) band-spectrum regression 
 Filters & business cycle analysis: Hodrick-Prescott (1980) filter; 

Baxter-King (1999) band-pass filter  

 Credit-output relationship 
 Spectral & cross-spectral densities, coherency, gain and 

phase-to-frequency ratio 
 Frequency-specific correlation & regression: Zhu (2005) 
 Instead of one frequency band, examine ENTIRE spectrum 
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Credit-output in frequency domain 
 Model consistency across frequencies 
 Robert Engle (1974): 

“... there is little discussion of whether the same model applies to 
all frequencies. It may be too much to ask of a model that it 
explain both slow and rapid shifts in the variables, or both 
seasonal and non-seasonal behavior. It is at least reasonable 
to test the hypothesis that the same model applies at various 
frequencies.” 

 Credit-output relationship can vary across frequencies 
 Low vs. business-cycle frequencies 
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Spectral density: “typical spectral shape” 

22 

 Power spectrum records contribution of the component(s) belonging to a 
given frequency (band) to total variance of a stochastic process 

 Great importance of low-frequency components: trends! 
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Logged power spectral density 
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Cross-spectral density 
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 Cospectrum represents covariance between in-phase components of two 
time series at a given frequency (band) 
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Logged cross-spectral density 
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Coherency & gains (credit to private sector) 
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 Coherency (squared coherence) varies in [0,1], is similar to a correlation 
of determination (R2) at a given frequency (band) 
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Coherency and gains (bank credit) 
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 Gain (transfer) is similar to a standardised regression coefficient at a 
given frequency (band) 
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Phase-to-frequency ratio: time lag 
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 Phase measures timing or average phase lead of one series over 
another, it incorporates all information about leads and lags 
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Frequency-specific correlation and regression  
 Zhu (2005) 
 A simple procedure to retrieve frequency-specific data 
 Frequency-specific coefficient of correlation (FSCC ) 

• Unlike coherence, FSCC is signed 
• Unlike cospectrum, FSCC takes into account both real and 

imaginary components 
• Standardised, takes values in the [−1, 1] range.  

 Frequency-specific coefficient of regression (FSCR) 
• Any frequency 
• Conventional asymptotic theory remains valid 
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Frequency-specific data extraction 1   
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Frequency-specific data extraction 2   
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Frequency-specific correlation coefficient 
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Frequency-specific spectral regression 
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Frequency-specific correlation coefficient 
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Frequency-specific regression coefficient 
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Credit and output in frequency domain 
1. Relation strong in low frequencies (long run) 
2. Weak or lack of clear pattern in business-cycle 

frequencies 
3. Lead-lag relationship varies wildly in business cycle 

frequencies (bank credit) 
4. Credit to private sector more significant correlation 

with real GDP than bank credit 
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How to better predict credit? 
 Lending standards regression 

 Lown, Morgan & Rohatgi (2000), Lown & Morgan (2006) 
 Indicator value & optimal credit response to lending 

standards?  

 Role of private sector balance sheets 
 Household balance sheets: Mishkin (1977, 1995) 
 Corporate balance sheets: Bernanke & Gertler (1989), 

Kiyotaki & Moore (1997) 
 Commercial banks: Kashyap & Stein (1995) 
 Brokers & dealers: Adrian-Shin (2008) 
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Channels: beyond Bernanke-Gertler (1989) 

38 

Lending 
standards 

/Credit 

Private 
sector leverage 

Financial markets 
Asset prices 

Aggregate 
activity 

Financial 
sector leverage 

Lenders’ 
Balance sheets 

Borrowers’ 
Balance sheets 

Monetary  
Policy; 

Regulation 

Debt-deflation 

Bernanke-Gertler (1989) 
Kiyotaki-Moore (1997) 

Collateral 

Deleveraging  

Kashyap-Stein (1995) 

Mishkin (1995) 

Adrian-Shin (2008) 
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Data 
 FRB senior loan officer survey 

 Non-price terms of lending 
 1964-1977; 1977-1986; 1986-1990; 1990-now 
 From over 120 to over 60 banks, representative 

 Balance sheet data: flow of funds 
 Supply-side: banks (commercial and broker-dealers),  
 Demand-side: firms & households 
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Results I: lending standards 

40 
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Results II: commercial bank leverage 
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Results 
 Lending standards 

 Statistically and economically significant 
 Other key variables lose significance; credit persistent 
 Optimal lag dynamics: ONE for standards! 

 Indicator value of CB leverage 
 Small, only significant for bank credit and business loans 
 More analysis needed 

1. HH debt-disposable income ratio: strong impact on 
consumer loans 

2. Corporate leverage: negatively affect business loan growth 
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Conclusions 
 Credit-output relationship in time and frequency domain  

 Real facts and nominal (credit & asset prices) myths 
 Causality tests: mixed evidence 
 Credit-output correlations strong in low frequencies: long run 
 Weak business-cycle frequency correlations 

 Predicting credit growth 
 Lending standards has value  
 ONE quarter credit response to changes in lending standards 
 No definite evidence of usefulness of commercial bank leverage 

43 


	Credit and economic cycles: �some stylised facts
	Outline
	Credit and output: long run …
	… but credit and economic cycles
	Credit & business cycles: synchronised?
	Credit recovery over selected cycles
	Credit & business cycles: synchronised?
	Cross-correlations in the time domain
	Financial variables and business-cycles
	US: cross-correlations with real variables
	US: cross-correlations with nominal variables
	Cross-correlations
	Cross-correlations in G3 economies
	Cross-correlations in Japan
	Credit & business cycle synchronisation
	Causality for “displaced” cycles
	Causality for cycles of different durations
	Causality test results
	Causality test results
	Spectral analysis
	Credit-output in frequency domain
	Spectral density: “typical spectral shape”
	Logged power spectral density
	Cross-spectral density
	Logged cross-spectral density
	Coherency & gains (credit to private sector)
	Coherency and gains (bank credit)
	Phase-to-frequency ratio: time lag
	Frequency-specific correlation and regression 
	Frequency-specific data extraction 1  
	Frequency-specific data extraction 2  
	Frequency-specific correlation coefficient
	Frequency-specific spectral regression
	Frequency-specific correlation coefficient
	Frequency-specific regression coefficient
	Credit and output in frequency domain
	How to better predict credit?
	Channels: beyond Bernanke-Gertler (1989)
	Data
	Results I: lending standards
	Results II: commercial bank leverage
	Results
	Conclusions


<<

  /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



