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 September 15, 2008 Lehman declared bankruptcy and 
the most severe events of the financial crisis began. 

 The U.S. had arranged an orderly rescue of Fannie Mae 
and Freddie Mac the week before  and then saved AIG, 
Merrill Lynch, Citigroup, Bank of America, Morgan 
Stanley, Goldman Sachs, Washington Mutual and 
Wachovia in the following days and weeks   

 Should we rescue such firms?  Should we have rescued 
Lehman? 

 If firms count on being rescued, they will take on too 
much risk.  Dodd Frank seeks improved resolution 
authority and “living wills” so future bailouts  may be 
unnecessary. 



 Whether to rescue or not are not the only 
choices. 

 We can regulate ex ante systemically important 
financial institutions to reduce the probability 
of facing this choice. 

 How do we identify such institutions and how 
do we regulate them?  What are the costs and 
benefits? 

 Systemic risk is an externality and should be 
restricted.   







“Financial institutions are systemically important if the 
failure of the firm to meet its obligations to creditors and 
customers would have significant adverse consequences 
for the financial system and the broader economy.” 

Daniel Tarullo 
Federal Reserve Governor 



 EMPHASIZES FIRM FAILURE 
 EMPHASIZES IMPACTS ON THE REAL 

ECONOMY 
 

 NEGLECTS TO POINT OUT THAT FIRM 
FAILURES WHEN THE FINANCIAL SECTOR 
IS STRONG ARE NOT AS SERIOUS AS 
WHEN THE FINANCIAL SECTOR IS WEAK. 

 CO-MOVEMENT IS A KEY FEATURE. 



 Model of banks choosing assets and leverage in 
an environment where systemic risk emerges 
whenever the financial sector capital falls 
below a threshold.  
 
 
 

 We will focus on the capital shortfall of a firm 
in a crisis. 
 
 
 

( )
Real systemic risk of a firm = Real social costs of a crisis per dollar of capital shortage

 × Probability of a crisis i.e., an aggregate capital shortfall
 × Expected capital shortfall of the firm in a crisis

( )E Capital Shortfall Crisis



 This single measure captures many of the 
features used by FSOC such as size, leverage, 
interconnectedness and risk. 

 It provides a natural cost benefit calculation as 
it is the dollars that would be invested in a firm 
in order to prevent its failure in a crisis. 

 Dodd Frank requires stress tests on a regular 
basis which can assess the capital shortfall. 

 We will show a methodology that can measure 
capital shortfall with publicly available data.     



 With a certain amount of cash or equity, the 
firm chooses  leverage to leave an adequate 
cushion.   

 In a low volatility environment, financial 
institutions are likely to increase leverage. 

 When volatility rises, asset prices decrease, 
leverage increases more, amplifying volatility, 
leading to further losses in firm value. 

 This applies to US subprime mortgages and to 
European sovereign debt.  It may also apply to 
Chinese municipal debt.  
 
 



 Does the crisis cause the firm distress or 
does the distress cause the crisis? 

 Both: crisis is driven by “common” shocks 
that induce co-dependence in firm distress 

 These are jointly endogenous variables 
 Cannot have a financial crisis without weak 

firms. Those with the greatest capital 
shortfall are the biggest contributors to the 
crisis. 



 Use flexible time series approaches to modeling 
volatilities, correlations and tails. 
 

 The Model: 
 
 
 
 

 Disturbances are serially independent, mean zero, 
variance one, uncorrelated with random variables 
drawn from a Copula, F.  

 Volatilities are Asymmetric GARCH models 
 Correlations are DCC. 
 Copula is empirical with kernel smoothing 
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Simulate the bivariate outcome of (ri,rm) for six 
months starting on date t using the estimated 
model for volatilities, correlations and copula. 

Examine all the scenarios where market return 
falls by at least 40%.  Find trimmed mean loss = 
Long Run Marginal Expected Shortfall. 
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As equity values fall in a crisis, leverage 
increases until the firm is in distress. 

Nominal debt is taken from Bloomberg and 
changes little over time.  It is from 10-K and 10-
Q filings= Book Value Assets-Book Value Equity 
 
 
 
 

 k is a prudential standard ratio of equity to 
assets = 8% (e.g., ratios of safest banks like JPM 
and HSBC during crises).  
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 A crisis is an aggregate capital shortfall 
 Do same simulations and consider a crisis path 

to be a path where aggregate financial sector is 
undercapitalized. 
 
 
 

 Crisis: 
 Undercapitalization is an externality. 
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 To insure that a firm does not need capital in a 
crisis, regulators could demand SRISK≤0. 

 This implies that  
 Equity≥k Debt/(1-k)(1-LRMES) 
 Firm specific capital requirement 
 Could be expressed as a universal capital 

requirement on risk weighted assets as Basel II. 
 Equityi≥k Assetsi/(1-(1-k)LRMESi) 



 If LRMES is 100% then equity values fall to 
zero in a crisis.  Then Debt=0 

 If LRMES is zero, then Equity =k Assets 
 In recent crisis, 25% worst performing firms 

had return of -87%.  Hence capital requirement 
would be 24% if k=4% 

 The best performing 25% had return of -17%.  
Their capital requirement would be 4.78%  



 This regulatory strategy has built in some 
counter-cyclicality. 

 In a low volatility period, financial institutions 
will naturally seek increasing leverage and in 
high volatility, will seek to deleverage. 

 By using a time invariant  value of k, leverage 
will be restricted in low volatility states and 
allowed to increase more in high volatility 
states. 

 Possibly this should be exaggerated. 



 TO REDUCE REQUIRED CAPITAL,                 
A FIRM COULD REDUCE  
 LEVERAGE 
 RISK 
 CORRELATION 
 SIZE 

 THESE ARE EXACTLY THE OUTCOMES WE 
WANT TO ENCOURAGE. 

 ARE THERE OTHER WAYS TO AVOID 
CAPITAL REQUIREMENTS?  ACCOUNTING, 
EQUITY MANIPULATION??? 





We have a page in VLAB providing estimates of 
systemic risk for the largest US Financial firms. 

This is updated weekly to allow regulators, 
practitioners and academics to see early warnings 
of system risks. 

We now have 1200 firms globally. 
 

 vlab.stern.nyu.edu/welcome/risk      or 
systemicriskranking.stern.nyu.edu 





 
 “A Look Back” 

 
 
 







 The global risk measures do not use simulation 
 They do not correct for IFRS vs. GAAP accounting.  

Under IFRS, the balance sheet is much bigger as 
derivative netting is substantially reduced. 

 As a correction, they use 4% capital ratio  
 They use coefficients conditioned on two day lags. 
 They use an ETF ACWI as proxy for global returns 

with early sample period approximated with traded 
ETFs. 

 They assume that the market return is serially 
uncorrelated 
 











 November 4, 2011 BIS with FSB of the G-20 
released its list of Global Systemically 
Important Financial Institutions GSIFIs. 

 They listed 17 European Banks 
 November, our list of the top 17 banks is 

identical with one exception: 
 We have  Intesa Sanpaolo instead of Dexia 

 Furthermore, we have ranked these 
 It took BIS two years and many meetings. We 

have now updated many times. 
 



 Dexia rated one of the safest firms in European 
stress tests of 2011! 
 Are Basel risk-weights the real culprit? 
 Is current regulatory capital requirement divorced 

from systemic risk? … 
 

 Relationship to FSB list of G-SIFIs better, but 
important differences remain 
 Size, Leverage, MES individually do not reflect the 

same ranking as SRISK 
 Of course, SRISK does not capture everything… 
 
 
 















 
 “A Look Back” 

 
 
 









 The total SRISK of the top 20 European 
Financial companies is about 15% higher 
today than it was in the summer of 2008. 
 

 The European Banking sector is fragile and will 
need massive recapitalization to avoid financial 
meltdown. Our current number is $990 billion. 

 New liquidity facility of the ECB is a big help 
but will not replace lost capital. 
 





 Both 
 Banks are weak because massive amounts of 

sovereign debt are on their books and have 
declined in value. 

 Sovereigns are weak because they have 
borrowed substantially.  They are also weak 
because recapitalizing their own banks will 
transfer risk from banks to sovereigns!! 
 







 Counter-cyclical SRISK? 
 Stress = 40% downfall from the peak? 
 Ensure firms can raise required capital in a future 

crisis too, without restructuring (or bailout)? 
 

 Dealing with externalities of the financial 
sector’s equity and debt valuations 
 

 Effect of capital raising on the macroeconomic 
state of the world, and thus on “stress” scenario 
 Deep nexus of financial and sovereign credit risks 
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