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The idea of the paper in brief, applied to financial cycles: 
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The following definition seems to capture what experts refer to as the business 
cycle:  

“The business cycle is the phenomenon of a number of important economic 
aggregates […] being characterized by high pairwise coherences […]. 

 This definition captures the notion of the business cycle as being a condition 
symptomizing the common movements of a set of aggregates.”  
     - T. Sargent (1987), Macroeconomic Theory, p. 282 

 



Background: Policy need … 
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24 March 2017 
 

Anand, Research Centre Jour Fixe, Frankfurt 

Systemic risk and the build-up of country risk 
 
 
 
 

Policy domain Objective  

Macroprudential oversight Limit systemic risk 
through: 

Increased system resilience (cross sectional dimension) 

Mitigating the financial cycle (time series dimension) 

Stylised representation of financial cycle, with three questions…. 
 
1. Measurement: Variables 

and Methodology? 
 

2. Properties: Across 
countries and relative to 
business cycles?  
 

3. Policy-relevance of 
composite financial cycles 
across time? 

Source: Flagship report on macro-prudential policy in the Banking Sector, ESRB March 2014 



What do we do and overview of results 
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What do we do? 
1. Propose a method to analyse and measure financial cycles through co-movement 
(common expansions and contractions) of credit and asset prices 
 
2. Analyse and contrast properties of financial and business cycle for the G7 economies 
 
3. Analyse financial cycles from macroprudential perspective (early warning exercise) 
 

Results:   
1. Financial cycles are generally medium-term (8-20y), while business cycles are shorter 

(2-8y) with heterogeneity across countries 
 

2. Financial cycles outperform indicators and credit gap in predicting financial distress 
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Properties of single financial variables (versus business cycles) 
• Classical turning points algorithms: Claessens et al. (2011,2012); Hiebert et al. (2014) 

• Filtered medium-term cycles, e.g., 8-30 years: Drehmann et al. (2012); Borio (2014), 
Aikman et al. (2015);  Stremmel (2015) 

• Unobserved components models: Rünstler and Vlekke (2016); Galati et al. (2016) 

• Wavelets: Verona (2016) 

• Indirect spectrum estimation: Strohsal et al. (2015a,b) 

• Direct spectral analysis, multiple detrending procedures: Schüler (forthcoming) 

 
• Financial crises prediction: Borio and Lowe (2004), Schularick and Taylor (2012), Behn et al. 

(2013), Jordà et al. (2015), Anundsen et al. (2016) 
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Measurement: Variables and Methodology 

5 Summary 

Background and research questions 

3 Properties: Across countries and relative to business cycles 

Presentation outline 

4 Composite cycles: Construction, evaluation, and policy-relevance 



Measurement: Variables (theory) 
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Credit as a necessary element of a financial cycle! 
• Financial recessions follow credit booms (Jordà et al. 2013; Boissay et al. 2016) 
• Credit follows distinct movement around financial recession; output not as 

different (Boissay et al. 2016) 
• Lagged credit growth  predicts financial crises well (Schularick and Taylor 2012) 
• Credit as source of financial instability and not only amplifier (Minsky 1977) 

 
Is it sufficient?  

• Not all credit booms end in financial recessions (Mendoza and Terrones 2008; 
Gorton and Ordoñez 2015) 

 

Role for asset prices? Credit and asset prices jointly matter! 
• Leveraged bubbles detrimental (Fisher 1933; Jordà et al. 2015) 
• Credit market frictions imply state of balance sheet matters for borrowing                     

(see leverage cycles (Geanakopolos 2010), real estate as collateral constraint 
(Iacoviello 2005), equity prices and corporate bonds and their role for balance 
sheets (Gilchrist et al 2009 and 2012; Claessens et al. 2012 and 2011; Hubrich and 
Tetlow 2015; Fink and Schüler 2015) 

• Evidence of global financial cycle in asset prices (Rey 2015) 



Measurement: Variables 

Indicators: 
 
                 * G7 countries 
                 * 1970Q1-2013Q4 
                 * Filtered quarterly real 
                  growth rates (<50 years) 
 
 
Question:  How to measure financial cycles and do financial cycle indicators have different 
properties to business cycle indicators?  
 
Define (as in Comin and Gertler 2006):  Medium-Term Cycle (2-200 quarters) comprised of 

• High-frequency component (2-32 quarters)  
• Medium-frequency component (32-200 quarters) 

 
 
Within the range of 2-200 quarters, what specific frequencies actually matter? 



Measurement: Methodology 
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Extract common cyclical frequencies for set of indicators (“power cohesion” - PCoh) 

a. Derive normalised cross-spectra for each pair of indicators 

b. Average across absolute value of cross-spectra for given frequency: power cohesion 

 

 

 

 

 

c. Identify peak co-movement in resulting frequency domain, and span a window around it to 
discover financial (and business) cycle frequencies 

Normalised cross-spectral density 

Average (absolute value) 

Properties:  
• Discards phase shifts between variables 
• Indicates the contribution of different cycle lengths to the overall co-

variance of indicators 
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Measurement: Variables and Methodology 

5 Summary 

Background and research questions 

3 Properties: Across countries and relative to business cycles 

Presentation outline 

4 Composite cycles: Construction, evaluation, and policy-relevance 



Properties: Relative to business cycles 
Cross-spectra for US - 
 *Medium-term cycles for financial indicators more important 
 *Amplitude of financial cycles much larger 

Notes: This panel shows the absolute cross-spectra of the financial and business cycle indicators. The x-axis measures the frequencies 
of cycles from 1.25 - 50 years. The blue area depicts business cycle frequencies, i.e., cycles with durations of 2-8 years and the purple 
area marks frequencies important for financial cycles (8-20 years).  Page 9 



Properties: Relative to business cycles 
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Power cohesion (PCoh) for US – 
 *Broad and narrow financial cycle frequencies clearly medium-term 
 *Short-term frequencies almost muted for financial cycles 

Notes: This graph shows the measure power cohesion of the narrow and broad financial cycle as well as the business cycle. Broad 
refers to the inclusion of all indicators, i.e., credit, house, equity, and bond prices, whereas narrow is defined by house prices and 
credit only. The dashed lines indicate the 68% bootstrapped confidence intervals. The x-axis measures the frequencies of cycles from 
1.25 to 50 years. The blue area depicts business cycle frequencies, i.e., cycles with durations of 2-8 years and the purple area (8-20 
years) marks frequencies most important for financial cycles 



Properties: Across countries and relative to business cycles 
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Notes: This graph depicts the 25% highest density region of power cohesion excluding cycles lower than 5 quarters for 
financial and business cycle indicators. The white dash locates the peak of power cohesion. The purple region marks 
medium-term frequencies and the blue area short-term fluctuations.  

Power cohesion (PCoh) of G7 countries–length of 25% most important cycles 
 *Medium-term (8-20y) duration of broad and narrow financial cycles 
 *Mostly short-term (8-2y) duration of business cycles 
 *Heterogeneity across countries 



Properties: Across countries and relative to business cycles  
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Power cohesion (PCoh) of G7 countries and frequency window 

Notes: The table shows the peak, maximum (max.), and minimum (min.) cycle length in years. The frequency range, defined by the 
maximum and minimum, captures 67\% of the densest area around the peak. Broad refers to the inclusion of all indicators, i.e., credit, 
house, equity, and bond prices, whereas narrow is defined by house prices and credit only.  Avg. denotes the average and CV the coefficient 
of variation that relates the standard deviation to the mean. 
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Measurement: Variables and Methodology 

5 Summary 

Background and research questions 

3 Properties: Across countries and relative to business cycles 

Presentation outline 

4 Composite cycles: Construction, evaluation, and policy-relevance 



Composite cycles: Construction 
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Create composite financial cycle index and cycles for constituent components 
1. Standardise indicators using the empirical cumulative distribution function (ecdf) 

2. Aggregate using time-varying correlations (weighting more strongly positive co-movements)  

a) Band pass filter using country-specific financial cycle frequencies 

b) Real time index using asymmetric moving average (positive correlations) 

 
1. 

2. 



Composite cycles: Evaluation and policy-relevance (US financial cycles) 
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(c) Real time composite cycle indices 

Notes: This panel shows the US composite 
financial and business cycles in standardised 
growth rates, where 0.5 denotes the 
historical median after removing a nonlinear 
trend; 0 is the smallest and 1 the largest 
growth rate observed in a country’s history. 
Filtering is done using the Christiano and 
Fitzgerald (2003) band-pass filter employing 
country specific frequency windows. Real 
time cycles are derived using an asymmetric 
moving average. Grey area indicates NBER 
recession dates. 



Composite cycles: Evaluation and policy-relevance 
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Signalling exercise 
 
Goal: 

• Compare performance of financial cycles against indicators and credit-to-GDP 
gap 
 

Setup:  
• G-7 countries, 10 year training sample for ecdf (effective sample: 1980Q1-

2013Q4) 
• Quarterly Laeven and Valencia (2012) systemic banking crises dates 
• Two signalling events (1-at event; 0-otherwise): 

• Start of crisis 
• 1-4 quarters vulnerability period ahead of crisis 

 
• Pooled logit: One quarter pseudo-out-of sample exercise + In-sample 
• Out-of-sample period: 2000Q1-2013Q4 

 



Composite cycles: Evaluation and policy-relevance 
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Signalling exercise (cont’d) 
Results: 
• Pseudo out-of-sample: 

• Coincident: 
 Financial cycle (broad) – by far - best indicator 

• Early warning: 
 Both financial cycles outperform indicators and credit gap 

• In-sample: 
• Coincident and early warning: 
 Financial cycle (broad) best indicator 
 



Composite cycles: Evaluation and policy-relevance 
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Notes: Table shows results of the out-of- and in-sample exercise as described in Section 4.4.1. “Observ.” refers to observations, 
“TP” to true positive, “FP” to false positive, “TN” to true negative, “FN” to false negative, “TI” to Type I error, “TII” to Type II 
error, “Ur ” to relative usefulness, “NtS” to noise-to-signal ratio, and “AUC” to area under the curve. “-“ indicates that the 
statistic is not defined 

Signalling exercise (cont’d) 
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Measurement: Variables and Methodology 

5 Summary 

Background and research questions 

3 Properties: Financial and business cycles within and across countries 

Presentation outline 

4 Composite cycles: Construction, evaluation, and policy-relevance 



Summary 
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Propose a method to analyse financial cycles through co-movement 
(common expansions and contractions) of credit and asset prices 

∙ Motivated through leverage cycles and the detrimental effects of leveraged 
bubbles 

∙ Provide method to analyse properties of financial cycles 

Contrast properties of financial and business cycle  

∙ Financial cycles differ from business cycles within countries (dominant medium-
term)  

∙ Financial cycles differ across countries.  

 Scope for country-specific and differentiated countercyclical policies 
(macroprudential versus macroeconomic) 

Policy-relevance: 

∙ Composite financial cycle of credit and asset prices outperforms single 
indicators and credit-to-GDP gap 
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