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WHAT CAN WE EXPECT?
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TWO KINDS OF RISK
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LEVERAGE




"LEVERAGE EXTERNALITY”
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Volatility, Correlation and
Tails for Systemic Risk
Measurement

Christian Brownlees and Robert Engle
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INTERPRETING MES




HOW TO ESTIMATE MES
DYNAMICALLY
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ILLUSTRATION: BAC VOLATILITY
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ILLUSTRATION: BAC
CORRELATION WITH SP500
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Econometric Approach  Volatility Correlation Tail Expectations Empirical Results MES Estimates

Volatility

We model volatility using the classic TGARCH specification

The TGARCH model is defined as

2
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with I, =r.1<0and [/, ; =rn:1<0
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Econometric Approach Volatility Correlation Tail Expectations Empirical Results MES Estimates

DCC Modeling

Asymmetric DCC
The Asymmetric DCC model is defined as

Q: = ((1 — o — B)§ — “//N) + « 6::_162:—’1 T n:'kt—ln;'kt,—l + 5 Q-1
P, = diag(Q:)™/? Q; diag(Q,)™/?

where

m€; = Qfer, with QF_; = diag(\/q11¢:\/G22¢) and
mnf, =€ Oler <0

= / e /
mS=n1Y e and N=n"1>, nint
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Econometric Approach Volatility Correlation Tail Expectations Empirical Results MES Estimates

GARCH DCC Estimation Results

Industry vol ac Y6 B cor ac Ye Bc
Dep. Ins. 36.53 0.0501 0.085 0.900 0.546 0.012 0.003 0.969

Insurance  40.30 0.0405 0.103 0.899 0.467 0.008 0.002 0.961
S&D B  48.73 0.0407 0.114 0.891 0.640 0.006 0.002 0.959
Other 47.30 0.0321 0.090 0.915 0.551 0.009 0.002 0.937

Estimated persistance is ~ 1, as usual
a¢ greater than usual - higher unconditional kurtosis

Brownlees & Engle (2010) 28/54




Probability of Systemic Event (2% mkt decline)
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Equity Loss In Crisis




MULTI-STEP FORECASTING




AVERAGE MES - Nov 17, 2010

Average MES - U S, Financals
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TOP MES Nov 17,2010

Asset SRISK% MES QLVG Mv
Genworth Financial 1.9% 859 16.03 5904.52
MBIA 0.49% 843 2464  2300.36
Janus Capital 0.02% 783 166 2160.85
C.B. Richard Ellis Group 0.06% 761 164 6519.23
NYSE Euronext 0.22% 6.87 188 7769.96

Ameriprise Financial 1.48% 662 974 13412.24
Legg Mason 0% 6.28 1.55 5226.47
UNUM Group 0.06% 6.1 7.5 7012.05
Wells Fargo 9.66% 6.07 9.18 150009.2
E-Trade 0.69% 6 13.1 3374.09




GENWORTH FINANCIAL: MES
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Systemic Risk Top Ten

TOP 10 SRISK®% MES

Bank Of America 18% 5.93

Citigroup 17.79% 5.83

JP Morgan Chase 12.08% 4.75

Morgan Stanley 11.04% 5.05

Wells Fargo 9.66% 6.07

Goldman Sachs 6.85% 3.61

Prudential Financial 5.49% 4.02

MetLife 4.33% 4.86

Hartford Financial Services Group 3.09% 5.16
Genworth Financial 1.9% 859
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Systemic Risk Top Ten

TOP 10 SRISK%
Bank Of America 20.14%

Citigroup 16.14%

JP Morgan Chase 12.18%

Wells Fargo 10.04%

Morgan Stanley 5.64%

Goldman Sachs 5.44%

Prudential Financial 3.84%

MetLife 3.55%

Hartford Financial Services Group 3.18%

PNC Financial Services 2.01%
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Oct 15, 2010



https://systemicriskranking.stern.nyu.edu
https://vlab.stern.nyu.edu

WHAT DOES THIS MEAN?




PAST RANKINGS




TABLE 4.1 Systemic Risk Rankings during the Financial Crisis of 2007 to 2009

July 1, 2007 March 1, 2008 September 12, 2008 March 31, 2009
Risk % (Rank) Risk % (Rank) Risk % (Rank) Risk % (Rank)

SRISK % MES SRISK % MES SRISK % MES SRISK% MES
Citigroup 14.3 #1 3.27 12.9 #1 4.00 11.6 #1 6.17 8.8 #4 12.55
Merrill Lynch 13.5 #2 4.28 7.8 #3 5.36 5.7 #5 6.86 — —
Morgan Stanley 11.8 #3 3.25 6.7 #6 3.98 52 7 4.87 2.8 #7 9.16
JPMorgan Chase 9.8 #4 3.44 8.5 #2 4.30 8.6 #4 52 12.1 #2 10.55
Goldman Sachs 8.8 #5 3.6 5.3 #9 3.14 4.2 #9 3.58 3.7 #5 6.61
Freddie Mac 8.6 #6 2.35 59 #7 4.60 — — — —
Lehman Brothers e #7 3.91 5.0 #9 4.88 4.6 #8 15.07 — —
Fannie Mae 6.7 #8 2.47 7.1 o 5.88 - - — —
Bear Stearns 5.9 #9 44 2.9 #12 4.16 — — — —
MetLife 3.6 #10 25T 2.2 #15 2.93 1.9 #12 3.20 3.2 #6 11.93
Bank of America 0 #44 2.06 6.7 #5 3.60 9.6 #2 6.33 127 #1 13.41
AlIG 0 #45 1.51 5.5 #8 4.63 9.6 #3 10.86 — —
Wells Fargo 0 #48 2.38 1.9 #16 4.14 3.0 #10 5.40 10.4 #3 12.15
Wachovia 0 #51 2.2 46 #11 4.64 5.7 #6 9.61 — —
Prudential Fin. 33 #11 3.09 2.6 #13 3.94 2.1 #11 4.17 2.6 #8 15.89
U.S. Bancorp 0 #40 1.62 0 #54 241 1.1 #15 5.20 2.6 #9 104
PNC Financial 0 #49 2.46 0 #43 2.84 0.3 #32 3.78 1.6 #10 10.03

Table 4.1 ranks the 10 most systemically risky financial firms among the 100 largest financial institutions for four dates ranging from
July 1, 2007, through March 31, 2009. The Marginal Expected Shortfall (MES) measures how much the stock of a particular financial
company will decline in a day, if the whole market declines by at least 2 percent. When equity values fall below prudential levels of 8
percent of assets, the Systemic Risk Contribution, SRISK %, measures the percentage of all capital shortfall that would be experienced by
this firm in the event of a crisis. Note that the SRISK% calculations here incorporate existing capital shortfalls from failed institutions.

Source: www.systemicriskranking.stern.nyu.edu.
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FSB and G-20 from Korea
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