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Background

 “Macroprudential” (re-)regulation after recent financial crisis
• Cross-section dimension: systemically important banks
• Time dimension: procyclicality and capital

 Key ingredients of systemic risk
• Size or Too-big-to-fail
• Correlation or concentration or interconnectedness
• Default probability or vulnerability or leverage ratio

 (An economically meaningful way to aggregate nonlinearly)
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 Challenges on the operational side: systemic risk
• How to measure systemic risk?
• How to allocate systemic risk to individual banks?
• How to connect systemic importance to bank regulation?

• Systemic capital charge (cross-section)
• Counter-cyclical reserve (time-series)

• Endogeneity problem: Will the new regulatory framework 
change bank behavior and prevent the future systemic 
failure of financial sector? (not addressed here)
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Objectives of this paper

 Extension of Huang, Zhou and Zhu (2009)

 Measuring systemic risk: distress insurance premium 
• A market-based indicator

 Identifying sources of systemic risk
• What explains the movements in the systemic risk? –

actual default risk, credit risk or liquidity risk premium
• How to allocate systemic risk to individual banks? or how 

to identify systemically important LCFIs?
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Literature

 Market-based systemic risk indicator
• Probability of joint defaults: IMF GFSR, Lehar (2005)
• Huang, Zhou and Zhu (2009 JBF)

 Systemic importance of individual banks
• Adrian and Brunnermeier (2008): CoVaR approach
• Acharya, Pedersen, Phlippon and Richardson (2010): 

CoES approach

• (Implicitly relating to PD, correlation, and size)
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The rest of the presentation

 Construction of the systemic risk indicator
 Decomposition of systemic risk
 Allocating systemic risk to individual banks
 “Additional factors” behind systemic importance
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I. Construct the systemic risk indicator

 Distress insurance premium (DIP)
 Suppose that a hypothetic insurance contract is issued to 

protect distressed losses in a banking system (at least a 
significant portion of total liabilities in default), what is the fair 
insurance premium?

 Similar to the real option concept
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Methodology: an overview

CDS spreads Equity prices

Individual PD Correlation

Indicator: DIP

Step 1 Step 2

Step 3     (size)
Simulate portfolio 
loss distribution 



9

Methodology

 Step 1: estimating PDs from CDS spreads
• A standard exercise in the literature: PD  ≈ CDS / LGD
• PDs are risk-neutral and forward-looking

Risk-neutral PD

Liquidity risk 
premium

Default risk 
premium

Actual PD Risk premium
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 Step 2: estimating asset return correlations
• Use equity return correlations as a proxy
• Use Dynamic Conditional Correlation (DCC) approach 

by Engle (2002)
• (or latent factor model as in Vasicek 1991)

 Step 3: simulate (risk-neutral) portfolio loss distribution 
• L = Σ Li

• DIP = E(L | L≥ Lmin)
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Example 1: Major banks in Asia-Pacific 
Example 2, US 19 banks in SCAP

 22 major banks in Asia-Pacific
• Australia (6), Hong Kong (2), India (2), Indonesia (1), 

Korea (4), Malaysia (2), Singapore (3) and Thailand (2)
• Selection criteria

• Tier-1 capital > 2.5 billion USD in 2007 or the largest 
bank in its own jurisdiction

• Data availability: CDS, equity prices, EDF 

 The 22 banks combined held 3.95 trillion USD in 2007, 
compared to the aggregate GDP of 4.2 trillion USD

 “Distress”: total losses ≥ 10% of total liabilities
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Example 1: 22 major banks in Asia-Pacific region
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Example 2: 19 US BHCs included in the SCAP exercise
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Example 1: 22 major banks in Asia-Pacific region
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Example 2: 19 US BHCs included in the SCAP exercise
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 Approach 1:  
• Substitute risk-neutral PDs with actual PDs (EDF)  DIP on 

an (expected) incurred cost basis
• That is, the risk premium is set to be zero always

Equity prices

EDF
(actual PD) correlation

Indicator

II. Driving factors of systemic risk
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Example 1: 22 major banks in Asia-Pacific region
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II. Driving factors of systemic risk

 Approach 2: regression-based analysis
• Actual default
• Default risk premium 
• Liquidity risk premium
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Example 1: 22 major banks in Asia-Pacific region
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Example 2: 19 US BHCs included in the SCAP exercise
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III. Allocating systemic risk to each bank

 Marginal contribution of bank i to the systemic risk

• Definition:

• DIP = Σ MCi ⇒ additive property

]|[ minLLLE
L

DIPMC i
i

i ≥=
∂

∂
=
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 Comparison to two other approaches
• DIP: 
• CoVaR: Prob (VaR=q | VaRi=q)
• CoES: E(L | Li ≥ VaRi) 

• Implicitly relating to PD, size, and correlation (explicit)
• Objective distribution (risk-neutral insurance price)
• Reverse directions and CoVaR is not additive
• Implementation on equity/bond returns (liability size)

min[ | ]iE L L L≥
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Systemic importance: Asia-Pacific example
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Systemic importance: US example
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 Systemic importance: US end-2008, DIP versus SCAP results
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 Factors behind systemic importance 
• Size matters most  “too big to fail”
• Correlation  common exposures, interconnection
• PD  leverage
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Conclusions

 Our approach provides a tool for macro-prudential regulation
• To identify systemically important financial institutions
• To understand sources of systemic risk
• To impose capital surcharge for systemic banks 

 Challenges remain
• Time-dimension (counter-cyclical capital buffer)?
• Is there a unified framework (all DIP, CoVaR, CoES)?
• As public policy, should systemic capital charge be based 

on risk-neutral price or actuarial expected loss? (James 
Wilcox discussion at Chicago Bank Structure Conference)
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