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 We learned that the failure of large complex 
financial institutions can have disastrous effects 
on the global economy. 

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

 If firms count on being rescued, they will take 
on too much risk. 

 A better choice – reduce the risk by regulating 
“too systemic to fail” institutions. 



 Borrow money from depositors and short term and 
long term institutional investors, and combine it 
with cash on hand (net worth or equity value) to 
invest it in loans, securities, and businesses such as 
providing financial services. 

  If assets payoff well, there will be additional cash 
available at the start of the next planning period 
and some will be distributed as dividends.  If not, 
then the firm may face a liquidity or insolvency 
crisis.  Its business will be impacted and its ability 
to raise new private capital will be limited. 



 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 asset prices decrease, leverage increases 
more, amplifying volatility, leading to further 
losses in a firms' debt liabilities. 

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



 If bankruptcy due to common shocks such as 
volatility rise, especially of large complex 
financial institutions, imposes costs on society 
as a whole (e.g., breakdown in maturity 
transformation) in addition to the costs 
imposed on equity and bond holders, it is 
natural to regulate this risk. 
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 If bankruptcy due to common shocks such as 
volatility rise, especially of large complex financial 
institutions, imposes costs on society as a whole 
(e.g., breakdown in maturity transformation) in 
addition to the costs imposed on equity and bond 
holders, it is natural to regulate this risk. 

 If we do not, ex post financial institutions will 
receive a massive transfer from taxpayers 

 In contrast, with reduced ex-ante risk, investors 
may also accept reduced risk premia thus reducing 
the cost of added capital. 



Acharya, Pedersen, Philippon, and 
Richardson(2010) propose the use of market data to 
estimate systemic risk contributions of firms. 

Brownlees and Engle (2010) use new time series 
methods to estimate and forecast systemic risk.  
 

The question – How much capital would a firm 
need if we have another financial crisis?  This could 
be supplied by taxpayers or spill into the economy 
with all the externalities that the failure causes. 



 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 
 If there are many weak firms, the common 

shock is more likely to lead to a crisis and 
those with the greatest capital shortfall are 
the biggest contributors to the crisis. 



Estimate for each firm, the expected capital 
shortfall in a future crisis: 
 
 

As we have little data on crises, it is necessary to 
carefully structure the problem. 

Estimate MES the expected equity losses for a firm 
from a modest decline (-2%) in market returns.  

Extrapolate to LRMES - a full financial crisis (-40%). 
Calculate capital shortages based on liabilities 

which we call SRISK. 

( )iE Capital Shortfall Crisis



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

The Model: 
 
 
 

Disturbances are serially independent, mean zero, 
variance one, uncorrelated and independent 
random variables.  

Volatilities are Asymmetric GARCH models 
Correlations are DCC and are estimated separately 

assuming no serial correlation in  
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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 
for firm i. 
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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. 
 

SRISK= k [D + (1-LRMES) E] - (1-LRMES)E    
 

 k is a prudential standard ratio of equity to 
assets = 8% (e.g., ratios of safest banks like JPM 
and HSBC during crises).  



So far, we have had 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. 
  vlab.stern.nyu.edu      or 

systemicriskranking.stern.nyu.edu 
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Stress scenario: Collapse of GLOBAL equity market 
Step 1:  
 Estimate volatility and correlation between daily firm 

returns and current and lagged daily (US-traded) MSCI 
Global Equity ETF returns 

 Full impact of US-traded MSCI return is felt in European and 
Asian markets the following day 

 Results for MES for the same day and lagged market return 
are added together to obtain firm’s MES. 

Step 2:  LRMES = 1 - exp(- 18 * MES) 
Step 3:   

       SRISK = 0.08 BDebt – 0.92 (1-LRMES) * MEquity 
 





















 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… 
 
 
 



1. Banque Populaire CdE 
2. Barclays 
3. BNP Paribas 
4. Commerzbank 
5. Credit Suisse 
6. Deutsche Bank 
7. Dexia 
8. Group Credit Agricole 
9. HSBC 
10. ING Bank 
11. Lloyds Banking Group 
12. Nordea 
13. Royal Bank of Scotland 
14. Santander 
15. Societe General 
16. UBS 
17. Unicredit Group 
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1. Deutsche Bank 
2. BNP Paribas 
3. Credit Agricole 
4. Barclays 
5. Royal Bank of Scotland 
6. HSBC 
7. ING Groep 
8. Societe Generale 
9. Lloyds  
10. UBS 
11. Santander 
12. UniCredit 
13. Credit Suisse 
14. Commerzbank 
15. Intesa Sanpaolo 
16. Dexia 
17. Nordea 
18. Natixis 











 
 “A Look Back” 

 
 
 



















 IDENTIFICATION OF SIFI AND G-SIFI 
 CAPITAL SURCHARGE IDEAS 

 Set capital requirements so that capital in a crisis will 
not fall below k. 

 Thus capital requirements today should be 
 
 
 

 OR EQUIVALENTLY RISK WEIGHTS SHOULD BE  
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 TO REDUCE REQUIRED CAPITAL,                 
A FIRM COULD REDUCE  
 LEVERAGE 
 RISK 
 CORRELATION 
 SIZE 





 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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