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» Systemic risk can be defined as:

— When the distress of financial institutions hatemalities that disrupt the real economy

» The challenge is:

— To use economic theoty find a measure of systemic risk

— That is useful in managirthe systemic risk

— And asses its empirical success
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Systemic Risk vs. Total Risk

» Traditional regulation of financial sector: Firm# risk management
— Goal Limit risk of collapse of each bank seen in isiola

— RequirementDetailed knowledge of activities inside the firm

» We advocate in addition: Systemic approach
— Goal Limit risk of collapse of the system

— Requiremer: Understand risks and externalities across -
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Main Results: Theory

» Each financial institution’sontributionto systemic crisis can measur&slits systemic

expected shortfall (SES):
— SES = expected capital shortfall, conditional datare crisis

» A financial institution’s SES increases in
— its own leverage and risk
— the system’s leverage and risk
— the tail dependence between the institution aadyistem
— the severity of the externality from a systemisisr

» Managingsystemic risk:
— Incentives can be aligned by imposing a tax ordasory insurance based SES, adjusted for the cost

of capital

Acharya, Pedersen, Philippon, and Richardson 4



Main Results: Empirical

» Empirical methodology:
— we provide a very simple way of estimating SES

» Institutions’ ex-ante SESs
— predict their losses during the subprime crisis
— with more explanatory power than measures of yehosatic risk

» SES in the cross-section:
— higher for securities dealers and brokers — eveay $963-2008
— higher for larger institutions that tend to be entavered

» SES in the time series:
— higher during periods of macroeconomic strese@&afly for securities dealers and brokers

Acharya, Pedersen, Philippon, and Richardson 5



Comparison to Other Measures of Systemic Risk: |

» Conventional wisdom (e.g., most other papers)

Systemic risk = what would happen if bank X failed?

— E.g., what crucial infrastructure is operated bghoX? (triparty repo, payment system, etc.)

> Our view.

Systemirisk = too little aggregate capital in the financial sys

— Too little capital inhibits intermediation and drgprovision

— A failed bank with crucial infrastructuoan be taken over if thereisenough capital in the system

— Example: Lehman vs. Barings
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Comparison to Other Measures of Systemic Risk: Il

» How to regulate based on the systemic risk measure?
M We show that taxing based on SES implies that bami&mnalize externalities

Taxing based on “crucial infrastructure” does notkwsince infrastructure crucial no matter how well
capitalized

» In case of tax, how to translate into right unisg., how to scale wrt. size of institution?
M We show that SES is scaled in meaningful units

Example, consider these three fir
Firm A = Citibank
Firm B = 1 share of Citibank
Firm C = 1 share of Citibank + $1 Trillion worth ©feasuries
M We show that SES taxes each case consistently

Other measure of systemic risk (e.g. based on ‘®ections”) get this wrong
Same tax in dollars for A and B, or
Much higher tax for C than B

» How to handle if institutions merge or split up?
M We show that SES handles this immediately
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Managing Risk Within and Across Banks

» Standard measures of risk within banks:
— Value at risk: Pr(R<-VaR) =«
— Expected shortfalES =-E(R | RK-VaR)

» Banks consists of several unitd,, ..., | of sizey, :
— Return of bank iSR=3%, y.
— Expected shortfalES = -, v, E(r; | R<-VaR)

» Riskcontributior of uniti: Marginal expected shortfall (ME

MES ::%in:—E[m R< - VaR

» We can re-interpret this as each bank’s contrilmgtio the risk of overall
banking system: The loss of bainkhen overall banking is in trouble

» Question: what is the economic rationfelooking at these measures?
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Economic Model

» “Banks”b=1,...,Bchoose at time O
— initial capitalw,
— exposureg=(x,,...,%) to all assets, which yield returns(r ,,...,r9

» Maximize their objective function
E(u(w 1)) - v+ £- W)
» Given

— cost of raising capitc
— taxtP
— the evolution of capital

W = wp +r0¢°
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Economic Model, continued

» Regulator cares about
— aggregate outcome, including
— externality, proportional te
» times the aggregate bank capital shortfall belatoft
— insured default losses with the government costapftalc?

E AW D, ) = €+ E-W) + (W, + B} + el ( W WD, )|
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Economic Model - Results

» Without government intervention,
— Banks choose leverage level and exposxrés,,...,x) with a risk level higher than socially optimal.

» To correct this, government can charge a tax basdéd/o components:
BS'=-Bluj|u} <0] SES=F | —ui|Wi<zd

= Prlt <) ~Esﬁ+§-Pr(W1 < k) SRS

» In our model, sufficient metrics of systemic riskntributions available to design optimal
taxation (a normative benchmark)
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Efficient Regulation

» Tax system with two components

» Default Expected ShortfalDES):
— The bank’s expected losses upon default
— Analogous to the FDIC insurance premium.
— Justified by government guarantees on depositsedatkd cost (g).

» Systemic Expected Shortf{ BES)
— The bank’s expected under-capitalization in a cssi
— Expected contribution of bank to the aggregatet&ibof capital during a crisis
— Justified by the externalitg).
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Systemic Expected Shortfall

» Abank’'s SES is larger if

the externality is more seve®,(
systemic under-capitalization is more lik@Rr[W1 < W*])

the bank takes a larger exposuift an assed that experiences loses when other banks are in
trouble

the bank is more leverageasl,)

» In our empirical work, we focus on the cross-sewigart of SES, taking as given (i) the size
of externality or the level of tax; (ii) the likblbod of systemic crisis, the ti-series pa
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Empirical Methodology

> MES:

— Very simple non-parametric estimation:
» find the 5% worst days for the market
* compute each institution’s return on these days

— Parametric

» SES:
— Consider both MES and Leverage

> Data: CRSP and COMPUSTAT
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MES Predicts the Stress Tests
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MES Predicts Realized Equity Returns During thesiSr2007-08
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Y VYV

NYU Stern VLAB: Real-Time Systemic Risk Rankings

Directed by Rob Engle

We have introduced a page providing estimatess&ffar the 102 largest US Financial
firms.

NYU Stern Systemic Risk Rankifgsk is estimated both for the firm itself and fisr
contribution to risk in the system.

This is updated weekly/daily to allow regulatorggiitioners and academics to see early
warnings of system risks.

Extend to European and Australasian firms: Collabon with Universite de Lausanne and
Australian Graduate School in Sydney
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vlab.stern.nyu.edu

NYU Stern VLAB

Systemic RiskRankings for 2011-04-20 + (MES is e quity loss fora 2% daily market decline)

Institution SREK% RNK SRISK (§m) MES Beta Cor Vol Lvg MV
Bank Of America 7% 122668 357 119 055 274 1746 1241866
JP Morgan Ghase 163% 2 06512 330 13 070 243 1237 1775052
Citigroup 129% 3 76697 259 091 058 198 1433 1330719
Morgan Stanley 78% 4 46060 356 136 070 244 1944 402483
MeiLife 5%% 5 35043 301 116 063 230 1574 462580
Wells Fargo 8% 6 A0 327 119 061 247 831 1518787
Goldman Sachs 51% 7 30370 299 112 058 244 1074 854931
Prudenfial Financial 4%9% 8 20048 34 143 072 250 1812 296120
American Internation Group 48% 8 28707 380 107 046 294 1080 581238

Harfiord Financial Senices 31% 10 18649 296 120 0585 272 266 120879
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Did Our Method Predict Well?

» Eight out of top ten failed or nearly failed in tbesis

— Morgan Stanley, Merrill Lynch, Goldman Sachs, RarMae, Freddie Mac, Citigroup, Lehman Bros,
J.P. Morgan Chase, Bear Stearns, Met Life.
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Implementation: Our Policy Proposal

» SES signals institutions likely to contribute to aggregate crises

» Three ways to limit systemic risk using our measure

1. Systemic Capital Requir ement

« Capital requirement proportional to estimated exyst risk

2. Systemic Fees (FDIC-style)

* Fees proportional to estimated systemic risk

* Create systemic fund

3. Private/public systemic insurance
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Our Systemic Insurance Proposal

» Compulsory insurance against own losses duringscris
— Payment goes to systemic fund, not the bank itself
— Insurance from government, prices from the market
» Say 5 cents from private; 95 cents from the gowvemt
» Analogy to terrorism reinsurance by the governnfé®iA, 2002)

» Advantages of private/public proposal
— A market-based estimate of the contribution teegiand externalities
— Private sector has incentives to be forward logkin
— Gives bank an incentive to be less systemic ane mansparent:

» to lower their insurance payments
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Conclusion: Systemic Risk

» Economic model of systemic risk gives rise to SES

» Systemic expected shortfall (SES)
— Measures each financial institutiom@ntributionto systemic crisis
— Increases in: leverage, risk, comovement, taieddpnce
— An SES tax/insurance incentivizes banks to coutiibess to crisis

» Empirically

— Ex ante SES predicts ex post crisis loses
— We analyze its cross-sectional and time serigsguties
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