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The crisis has focused attention on 
systemic risk measurement 
 Micro-level measures focus on the interrelationships 

across individual financial institutions.   
 For example: MES (Acharya et al. (2010), Co-Var 

(Adrian and Brunnermeier (2009)) 
 Macro-level measures focus on whether interbank 

externalities are substantial enough to threaten real 
macroeconomic conditions 

 We need both approaches to accomplish systemic 
risk regulation 
 Individual bank (micro-level) systemic risks may be low, 

but collectively, the systemic risk of economic downturn 
is high, or vice versa. 

 The macro-level measure can be used to calibrate the 
micro-level systemic risk premium (tax) or limits. 
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A new macro-level measure of 
systemic risk, CATFIN 

 Banks play a special role in the economy. 
 During crises, banks curtail lending and hoard liquidity – 

contagious spread across financial markets. 
 Increased bank risk taking increases economic uncertainty 

and reduces real investment activity. 
 Macroeconomic conditions are impacted. 
 Can we design a macro-level early warning system for 

systemic risk that will trigger micro-level interventions? 
 CATFIN is an out-of-sample measure of the financial 

sector’s catastrophic (tail) risk.  
 CATFIN is robust to methodology (VaR or ES approaches) and 

parametric (GPD and SGED) v. non-parametric estimation. 
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Preview of Results (1) 
 CATFIN forecasts macroeconomic downturns 

into the future: 
 For US (1,025 bank returns): 6 months 
 Asia (1183 banks from 27 countries): 8 months 
 Europe (607 banks from 25 countries): 6 months 
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Preview of Results (2) 
 The risk of macroeconomic downturns increases when 

the aggregate level of risk taking in the banking sector is 
high.   
 CATFIN is predictive of economic and financial uncertainty, 

aggregate bank lending, many macro variables (GDP, industrial prod., 
micro-systemic risk measures such as MES, DD, CTR). 

 CATFIN is a measure of the collective catastrophic (tail) risk 
of the banking system that forecasts economic downturns 
almost a year later. 
 The collective risk of non-financial firms and “fake” banks have no 

predictive power.  Banks are “special.” 
 The collective risk of even small banks has predictive power so this is 

not just “Too Big To Fail.” 
 Results are robust to inclusion of leverage, size, past returns and bank 

interconnectedness, other systemic risk measures. 
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The CATFIN measure of aggregate 
systemic risk for the financial sector. 
 Value at Risk (VaR) Approaches 
 Generalized Pareto Distribution (GPD) 
 Skewed Generalized Error Distribution (SGED) 
 Non-parametric 
 Average (Principal Component Analysis) 

 Expected Shortfall (ES) Approaches 
 Generalized Pareto Distribution (GPD) 
 Skewed Generalized Error Distribution (SGED) 
 Non-parametric 
 Average (Principal Component Analysis) 6 
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Table 3: International CATFIN 
European Union 
GDPt+n                   CATFIN              Adj. R2 
n=1                   -0.003∗∗∗                 96.68% 
  (-3.03) 
n=2                   -0.007∗∗∗                 85.96% 
  (-3.66) 
n=3                   -0.011∗∗∗                  66.1% 
  (-4.12) 
n=4                   -0.013∗∗∗                 51.12% 
  (-3.87) 
n=5                   -0.015∗∗∗                  39.6% 
  (-3.54) 
n=6                   -0.014∗∗∗                 29.58% 
  (-3.22) 
n=7                   -0.013∗∗∗                 21.97% 
  (-2.67) 
n=8                    -0.012∗∗                   17.1% 
  (-2.22) 

Asian countries 
CAT FIN              Adj. R2 
-0.002∗∗                  94.36% 
(-2.11) 
-0.006∗∗                  76.11% 
(-2.08) 
-0.010∗∗                   42.5% 
(-2.06) 
-0.012∗∗                  23.52% 
(-1.99) 
-0.013∗∗                  13.88% 
(-2.01) 

9 



10 



11 



Table 6: The Early Warning System 

t t 

 
 

CFNAIt+n CATFIN+ CATFIN− Adj. R2 

n=1 -1.273∗∗∗  -1.580∗∗  67.21% 
(-3.23) (-2.35) 

n=2 -0.907∗∗  -0.167 71.30% 
(-2.52) (-0.30) 

n=3 -1.218∗∗  -0.604 61.76% 
(-2.41) (-0.97) 

n=4 -1.567∗∗∗  -0.738 55.83% 
(-2.76) (-1.07) 

n=5 -1.615∗∗  -1.070∗  48.65% 
(-2.41) (-1.68) 

n=6 -2.048∗∗∗  -1.114 47.83% 
(-2.93) (-1.28) 

n=7 -1.707∗∗  -0.995 41.44% 
(-2.04) (-1.22) 

n=8 -2.326∗∗∗  -1.455∗∗  42.74% 
(-3.11) (-1.99) 

n=9 -2.889∗∗∗ -1.471∗  48.47% 
(-3.63) (-1.66) 

n=10 -2.730∗∗∗ -1.937∗  43.83% 
(-3.33) (-1.97) 

n=11 -3.087∗∗∗  -3.048∗∗∗  47.49% 
(-4.07) (-3.30) 

n=12 -2.244∗∗∗  -1.394 46.92% 
(-3.00) (-1.50) 
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Jan. 1973- Dec. 2011 
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Why CATFIN works? 
 CATFIN is correlated to: 
 Aggregate bank lending activity 
 Financial and economic uncertainty 
 Financial sector conditions (bank capital, CDS 

spreads, bank financial ratios) 
 Conditional Asset Pricing Model (ICAPM) in 

which systemic risk is a priced factor for financial 
firms only – CATFIN is correlated with business 
cycle fluctuations (Merton 1973) – independent 
of market risk 14 



Conclusions 
 Banks are still special. 
 Monthly estimation of CATFIN can provide 

regulators with real-time estimates of the risk of 
macroeconomic downturns around six months into 
the future. 

 CATFIN can be used by international bank 
regulators. 

 CATFIN can be used in conjunction with a micro-
level measure of systemic risk (e.g., MES, co-VAR, 
etc.) to calibrate systemic risk taxes and limits for 
large and small banks. 
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