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VOLATILITY MAP JUNE 18 2018 

 GREEN MEANS PREDICTED VOLATILITY IS LOW RELATIVE TO PAST. 



V-LAB VOLATILITY MAP FOR FEB 9,2018 
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HOW DO WE CONCEIVE OF THE  

RISK OF A FINANCIAL CRISIS? 

 

⬜ When the banking sector is undercapitalized, it is vulnerable to 
external shocks.   We measure this by regulatory stress tests and 
by market measures such as SRISK.   External Shocks 

 

⬜ However, when banks are undercapitalized, the recapitalization 
may be exactly what causes a financial crisis. Internal Shocks.   

⬜ In this case, the probability of a financial crisis depends on how 
extreme are the economic conditions.  
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EXCESSIVE CREDIT GROWTH 

1. It is widely believed that excessive credit growth is the 
fundamental cause of financial crises. 

2. See for example Reinhart and Rogoff(2009) “This Time Is 
Different” or Borio(2012)”the financial cycle”, Adrian and 
Shin(2011)”Leverage” 

3. But credit growth is typically procyclical as increased credit is a 
natural component of growth.  

4. Schularick and Taylor argue that a financial crisis is a “credit 
boom gone bust.”   How can we see this in data? 
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A MORTGAGE EXAMPLE 

• Here is an example of excessive credit growth:  A bank may issue 
mortgages to underqualified borrowers or overvalued houses. 

•  These mortgages will have market values that may be less than the 
accounting value and if the housing market declines, their market values 
will fall further as the collateral weakens.   

• The bank may have to allocate some of its capital to cover these losses.   

• If it does not have a sufficient capital cushion, then it will face bankruptcy 
or will seek a bailout. 

• Credit growth is excessive if the financial sector does not have sufficient capital to 
cover losses in a downturn. 
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DEFINITION of SRISK 

⬜ How much capital would a financial institution need to 
raise in order to function normally if we have another  
financial  crisis? 

⬜ Principle investigators:  Viral Acharya, Matt Richardson and me at the Volatility Institute at 
NYU’s Stern School. Collaboration with HEC Lausanne and the Institute for Global 
Finance at University of New South Wales.  Contributions by Christian Brownlees, Rob 
Capellini, Diane Perriet, Emil Siriwardane. 

⬜ References:  Acharya, Pedersen, Phillipon, Richardson “Measuring Systemic Risk (2010);  
Acharya, Engle, Richardson “Capital Shortfall, A New Approach to Ranking and 
Regulating Systemic Risks, AEAPP (2012), Brownlees and Engle, “Volatilities, Correlations 
and Tails for Systemic Risk Measurement”,2010, 2017 
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SRISK or Systemic Risk  

 

 

 
 

⬜ And equity in a crisis is expected to fall by (beta*market decline)  
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ESTIMATE BETA WITH DCB 

⬜ Beta is a correlation with the market times the ratio of 
the standard deviation of the firm over the market. 

 

⬜ Dynamic Conditional Beta (DCB) estimates these inputs 
and adjusts for noise and for asynchronous returns. 

 

⬜ Beta is different every day and is forecast from day t-1. 
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BETA 
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PUTTING IT ALL TOGETHER 

For a set of asset returns, and a market return, we can compute 
volatilities and correlations 

For these we can construct DCB from 
 
 
Estimation of Dynamic Conditional Beta involves 

◼ GJR GARCH model of the volatility of market returns 

◼ GJR GARCH model of the volatility of firm returns 

◼ DCC estimation of the correlation between these 
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IS BETA CONSTANT? 

 

⬜ Test beta=constant with artificially nested model 

 

 

 

 

⬜ Use                      as the estimate of beta 
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BETA FOR CITIGROUP 



BETA FOR GOLDMAN SACHS 



BETA FOR BNP PARIBAS 



BETA FOR BARCLAY’S 
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GLOBAL SRISK SINCE 2000 





US 10 YEARS 



LOOKING BACK IN TIME: 
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AUGUST 29,2008 US 



FEB 28, 2007  US 



JAN 31, 2005 



EUROPE 10 YEARS 



ITALY 10 YEARS SRISK 
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ASIA 10 YEARS 



CHINA  10 YEARS 



HOW MUCH SRISK IS TOO MUCH? 

 
 

 



HOW MUCH SRISK IS TOO MUCH? 

 

⬜ When a country has a certain level of SRISK; what is the 
probability that it is in a crisis?  Probability of Crisis 

 

⬜ Can we identify a level of SRISK_Capacity that keeps the 
probability of a crisis below 50%? 
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ENDOGENOUS FINANIAL CYCLES 

Firms with high SRISK will begin to delever – 
and cause the internal shock  

 Either because risk managers insist  

 Or because regulators insist 

THREE STRATEGIES 

▪ They may do nothing and hope good luck or a bailout. 

▪ They may sell new shares of stock.  

▪ They may sell assets and retire debt.   

VOLATILITY INSTITUTE, NYU STERN;   VINS   37 



MANAGING SRISK 

 

⬜ If SRISK is a large fraction of Total Assets, then 
asset sales will be costly and will be likely to lead 
to a fire sale spiral. 

 

⬜ Appropriate risk measure is   : rSRISK/TA/K 
 

VOLATILITY INSTITUTE, NYU STERN;   VINS   38 



ROMER AND ROMER(2016) 
CRISIS INDICATOR 
▪ For 24 industrial countries a semi-annual indicator of crisis 

intensity is extracted from OECD Reports 2000-2012. 

▪ Measure ranges from 0 to 15 as a measure of credit disruption. 

▪ Below 4 is called “minor credit disruption.” 

 

▪ Computing each of the measures for this period, see which 
indicator is most correlated with crisis intensity. 

▪ Include country and time fixed effects. 
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TOBIT ECONOMETRICS 

▪   

 

 

▪ For some positive number q, 

 

 

▪ Implement with six monthly moving average and extrapolate 
to the present. 

VOLATILITY INSTITUTE, NYU STERN;   VINS   40 



SRISK_CAPACITY 

 
 
 
 
 
 

• Compute for Country Model and Global Model 
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MODEL FEATURES TWO EXTERNALITIES 

THE RISK OF AN UNDERCAPITALIZED FIRM DEPENDS 
UPON THE UNDERCAPITALIZATION OF OTHER 
FIRMS IN THE SAME COUNTRY 

 

THE RISK OF AN UNDERCAPITALIZED COUNTRY 
FINANCIAL SYSTEM DEPENDS UPON THE 
UNDERCAPITALIZATION OF THE REST OF THE 
WORLD 

 

PROVIDES A MOTIVATION FOR COUNTRY AND 
GLOBAL COORDINATION AND REGULATION 



US SRISK Capacity and Probability of 

Crisis 



SPAIN SRISK Capacity and Probability 

of Crisis 



GREECE SRISK Capacity and 

Probability of Crisis 



AUSTRALIA SRISK Capacity and Probability 

of Crisis 
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ROBUSTNESS CHECKS 

1. Drop one country at a time and recompute the Tobit model on 
the remaining.  Do the confidence intervals include zero? 

2. The only result that is affected is due to Japan.  When it is 
excluded, the SRISK/GDP variable becomes positive. 

3. Changing the stress ratio and the capital requirement and 
separate account fraction,  reestimate the model over a grid.  It 
appears that a higher stress predicts the Crisis variable better. 

4.  The best version of the Global Model has stress=60%, capital 
ratio=4% and includes 20% of separate assets.  However the 
differences are not great.  These results are still preliminary. 
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CONCLUSION 

HIGH LEVELS OF SRISK IN A COUNTRY CAN INCREASE THE 
PROBABILITY OF A FINANCIAL CRISIS. 

 

HIGH LEVELS CAN BE COMPARED WITH TOTAL FINANCIAL SECTOR 
ASSETS 

 

WHEN THE WORLD FINANCIAL SYSTEM IS WEAK IT MAKES EACH 
COUNTRY’S FINANCIAL SYSTEM MORE VULNERABLE TO CRISIS. 



 What is in their future? 


