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Motivation (1)
• Recent crisis shows large risk spillovers from one bank to 

another increasing systemic risk

• Two types of banking activities
o Deposit taking and lending

• Bernanke 1983, Fama 1985, Diamond 1984, James 1987, Gorton and 
Pennachi 1990, Calomiris and Kahn 1991, and Kashyap, Rajan, and Stein 
2002

• Bank lending channel for transmission of monetary policy
Bernanke and Blinder 1988, Stein 1988, Kashyap, Stein and Wilcox 1993 

o Other activities (non-interest income)
• Trading income
• Investment banking and venture capital income
• Others: fiduciary income, deposit services charges, credit card fees
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Non-interest to interest income ratio
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Non-interest to interest income ratio
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Motivation (2)
• Philip Angelides, Chairman of Financial Crisis Inquiry Commission

– These banks have become trading operations… It's the centre of 
their business

• Paul Volcker, Statement before the US Senate’s Committee on 
Banking, Housing, & Urban Affairs
– “The basic point is that there has been, and remains, a strong 

public interest in providing a “safety net” – in particular, deposit 
insurance and the provision of liquidity in emergencies – for 
commercial banks carrying out essential services. There is not, 
however, a similar rationale for public funds – taxpayer funds –
protecting and supporting essentially proprietary and speculative 
activities”
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Research Questions
• Are non-conventional banking activities (non-interest 

income) associated with higher or lower systemic risk?

• What is the economic magnitude of the specific non-
conventional banking activity (trading and venture 
banking) on systemic risk?

• Is there a relationship in the levels of pre-crisis non-
interest income and the bank’s stock returns earned 
during the crisis?
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Bottom line in advance
• We find that systemic risk is higher for banks with a 

higher non-interest income to interest income ratio. One 
s.d. shock to this ratio increases its systemic risk 
contribution by 11.6% when measured by ∆CoVaR and 
5.4% when SES

• Glamour banks, high leverage banks, and larger banks 
contributed more to systemic risk

• Both trading income and investment banking/venture 
capital income to be equally significantly related to 
systemic risk

• Banks with higher trading income one-year before the 
recession earned lower returns during the recession 
period
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Related Literature (1)
• Systemic risk measures

– Adrian and Brunnermeier (‘08): ∆CoVaR
• difference between the CoVaR conditional on a bank being in distress and 

the CoVaR conditional on a bank operating in its median state

– Acharya, Pedersen, Philippon,& Richardson (‘10): SES
• systemic expected shortfall which is the expected amount a bank is 

undercapitalized in a systemic event in which the entire financial system is 
undercapitalized

– Allen, Bali and Tang (‘10):CATFIN measure 
• principal components of the 1% VaR and expected shortfall, using estimates 

of the generalized Pareto distribution, skewed generalized error distribution, 
and a non-parametric distribution
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Related Literature (2)
• Non-interest income on bank’s risk

– Stiroh (2004) and Fraser, Madura, and Weigand (2002) finds that 
non-interest income is associated with more volatile bank returns

– DeYoung and Roland (2001) find fee-based activities are 
associated with increased revenue and earnings variability

– Stiroh (2006) finds that non-interest income has a larger effect on 
individual bank risk in the post-2000 period
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Systemic Risk: CoVaR
• Value at Risk (VaRi ) measures bank i’s worst expected loss at q% 

confidence level over a given time interval (q=1%)

• CoVaRsystem|i measures the VaR of financial system conditional upon 
bank i being in distress

• Percentage of asset value that entire financial system might lose with 
probability q conditional on that the asset loss of bank i is at its VaRi

( )i i
qProbability R VaR q 

|( | )system systemi i i
q qProbability R CoVaR R VaR q  
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Systemic Risk: CoVaR
• CoVaRsystem|i,median measures the VaR of financial system conditional 

upon bank i being in its median state

• Percentage of asset value that entire financial system might lose with 
probability q conditional on that the asset return of bank i is at its 
median level

• Bank i’s systemic risk is the difference between the financial 
system’s VaR conditional on bank   in distress (CoVaRsystem|i), and 
the financial system’s VaR conditional on bank operating in its 
median state (CoVaRsystem|i,median)

| ,( | )system system i median i i
qProbability R CoVaR R median q  

| | ,i system i system i median
q q qCoVaR CoVaR CoVaR  
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Systemic Risk: Quantile Regression
• Regress to qth quantile (50% quantile is median), not to 

mean
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Systemic Risk: CoVaR
• 1% quantile regression

• 50% quantile (median) regression

• Macroeconomic factors (Zt-1): volatility, liquidity, 
change in risk-free rate, change in term structure, 
change in credit spread, equity market return and real-
estate return

1
i i i i
t tR Z    

| | | |
1 1

system system i system i system i i system i
t t tR Z R       

, , ,
1

i i median i median i median
t tR Z    
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Systemic Risk: CoVaR
• Predict bank i’s VaR and median asset return using the 

coefficients  and  estimated in quantile regressions

• Predict financial system’s CoVaR conditional on bank i in 
distress

, 1
ˆˆi i i

q t tVaR Z   

, , ,
1

ˆˆ ˆi median i i median i median
t t tR R Z    

| | | |
, 1 ,

ˆˆ ˆ ˆsystem i system system i system i system i i
q t t t q tCoVaR R Z VaR     



FDIC/JFSR - 11th Annual Bank Research Conference

Systemic Risk: CoVaR
• Predict financial system’s CoVaR conditional on bank i

operating in median state

• Bank i ’s systemic risk is the difference between financial 
system’s CoVaR if bank i is at risk and financial system’s 
CoVaR if bank i is in median state

| , | | | ,
, 1

ˆˆ ˆsystem i median system i system i system i i median
q t t tCoVaR Z R    

| | ,
, , ,

i system i system i median
q t q t q tCoVaR CoVaR CoVaR  
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Systemic Risk: SES Estimation 
• Acharya, Pedersen, Philippon and Richardson (2010) propose 

the Systemic Expected Shortfall (SES) measure to capture a 
bank’s contribution to a systemic crisis due to its expected 
default loss

• SES is the expected amount that a bank is undercapitalized in 
a future systemic event in which the overall financial system is
undercapitalized

• Systemic crisis event is when aggregate banking capital at 
time t is less than the target capital

• Empirically define systemic crisis event as the 5% worst days 
for the aggregate equity return of the entire banking system

• Realized SES is the stock return of bank i during the systemic 
crisis event
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Regressions
• Non-interest income and  systemic risk:

• Non-interest Income (N2I) components: trading, 
investment banking & venture capital and others

• Newey-West standard error estimates in pooled 
regression
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Data
• 1986-2008
• Quarterly intervals
• 534 unique banks
• SIC codes 60-67 matched with FR Y-9C (no investment banks, 

brokerages, insurance companies, mutual funds)
• CRSP: Daily return => Weekly return
• Compustat: Financial variables
• FR Y-9C: Noninterest Income, Interest Income, C&I loan
• Fed NY: LIBOR, Treasury
• FHFA: House price index
• NBER: Economic cycle dates
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Empirical Results (1)
• Non-interest income and systemic risk

– Glamour banks, highly leveraged, and larger banks
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Empirical Results (2)
• Trading income and investment banking & venture capital 

income predicts systemic risk
– Similar magnitude for investment banking and venture capital 

income than for trading income
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Empirical Results (3)
• Bank’s return during the crisis on its pre-crisis firm 

characteristics
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Robustness (1)
• Is it interest income? No
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Robustness (2)
• Is it interest income? No
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Robustness (3)
• Systemic risk contributions the real economy? Yes

– Using CRSP market return as proxy for overall economy
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Robustness (4)
• Systemic risk contributions the real economy? Yes

– Using CRSP market return as proxy for overall economy
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Robustness (5)
• Cross-sectional v. time-series? Cross-sectional
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Policy and caveats
• Non-traditional income is associated with systemic risk

• Maybe charge a Pigovian tax/charge/premium which is counter-
cyclical

• Sample is commercial banks, effect might be much larger if include 
other financial institutions such as insurance companies, investment 
banks, investment companies

• Not saying it is causal in a structural equation sense

• Cannot differentiate proprietary trading from client requested trading 
or market making

• Could change as have new crises (stationarity issue)


