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and are crucial for risk management.

"It's a simple procedure. I'm blindfolded, spun
around and then I attempt to
reattach your tail.“
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and are crucial for risk management.

U Original idea: to overcome a major
market misconception in financial
risk modeling

U Ground breaking commercial
application of fattailed models
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A The subordinated models

A Properties of a sound Fatailed risk management
model propertiesc an illustration

A Alternativesc EVT models
A Hedging and option pricing
U Modeling framework
U Empirical results
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Stylized Facts

A Volatility clustering
A High probability of extreme

events that vary across asse !

and with time

A Tail index varies with time
horizon
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market crashes

A Correlation between extreme
positives is lower compared t
extreme negatives
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Statistical & Model Properties

A GARCH model
A Power tail decay (fatails)

A Sufficient number of
parameters to allow flexibility

A Timevarying tail parameter
32 02 MEé RdzNAy 3

A Beyondcorrelation as a
dependence measure

A Nonrzero tail dependence

A Asymmetric Dependence



General Subordmated Models

Density
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AOn the days w
information is available,
trading is slow and the price
process evolves slowly. On
days when new information
violates old expectations,
trading is brisk, and the price
process evolves
Clark (1973)
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General Subordinated Models
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A The dependence of W) determines the ;%(1 +2V W Z, 8
tail dependence: only a few distributions Q)X =2, 621 N(0,5)
allow for scalable simulations of e o ’
dependent W{) &, +2 W,z,9
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Dow Jones Industrial Average

Sep 28, 2010
@ Index values

@ Index returns

@ Daily Fat-Tailed ETL st 99% -4.83
@ Daily Fat-Tailed VaR at 99% -2,78
[ ] Daily Mormal VaR at 29% -1,895

1-Mar-05 to 28Sepl0
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' Fat-Tailed VaR Exceeded
[ Momal VaR Exceeded
' Mormal VaR Exceeded & Fat-Tailed VaR Exceeded

Spreads - Dow Jones Ind.

@ Normal VaR - Fat Tailed VaR (bps) a4
@ Fat Tailed VaR - Fat Tailed ETL {bps) 184
@ Normal WaR - Fat Tailed ETL (bps) 288

Mowing Average [MAV} Spreads - Dow Jones Ind.
@ MAV Mormal VaR - Fat Tailed VaR (bps) 58

@ MAV Fat Tailed VaR - Fat Tailed ETL (bps) 159
@ MAV Normal VaR - Fat Tailed ETL (bps) 217
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Out of Sample Fat-Tailed Risk Backtest- Dow Jones Ind. C al m TI m e S

Nov 10, 2005

@ Index values 10 840,1
@ Index returns 0.89
@ Daily Fat-Tailed ETL st 99% -1.85
@ Dsily Fat-Tsiled VaR at 99% -1,44
@ Dzily Normal VaR st 99% 1,57

1-Mar-05 to 12Jul06
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' Fat-Tailed VaR Exceeded
U Normal VaR Exceeded
. Normal VaR Exceeded & Fat-Tailed VaR Exceeded

Spreads - Dow Jones Ind.

@ Normal VaR - Fat Tailed VaR {bps) -132
@ Fat Tailed VaR - Fat Tailed ETL {bps) 21
@ Normal VR - Fat Tailed ETL {bps) 8

Moving Average (MAV) Spreads - Dow Jones Ind.
@ MAV Normal VaR - Fat Tailed VaR (bps) -15

@ MAV Fat Tailed VaR - Fat Tsiled ETL (bps) 25
@ MAV Normal VaR - Fat Tailed ETL {bps) 10
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Qutof Sample Fat Tailed Risk Backtest- Dowdonesnd. PraLcrisis Times

Aug 01, 2008

@ Index values 11 326,32

" Index returns 0,45

@ Dsily Fat-Tailed ETL at 99% 7.89

@ Dsily Fat-Tsiled VaR at 99% -4,84

@ Dsily Normal VaR st 99% 3,29
27-Feb07 to 25Aug08
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' Fat-Tailed VaR Exceeded
(] Normal VaR Exceeded
' Normal VaR Exceeded & Fat-Tailed VaR Exceeded

Spreads - Dow Jones Ind.

' Normal VaR - Fat Tailed VaR (bps) 145
@ Fst Tsiled VaR - Fat Tailed ETL (bps) 2305
@) Normsl VaR - Fat Tailed ETL {bps) 450

Moving Average (MAV) Spreads - Dow Jones Ind.
@ MAV Normal VsR - Fat Tailed VaR (bps) 126

@ MAV Fat Tailed VaR - Fat Tailed ETL (bps) 271
@ MAV Normal VsR - Fat Tailed ETL {bps) 297
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Out of Sample Fat-Tailed Risk Backtest- Dow Jones Ind. C rl S I S T | m e S

Oct 14, 2008 ‘
@ Index values 921099
" Index returns 0.82
@ Dsily Fat-Tailed ETL at 99% 2473
@ Daily Fat-Tailed VaR at 99% -15.73
@ Dsily Normal VaR st 99% 97
26-Aug08 to 15Janr09
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' Fat-Tailed VaR Exceeded
[:] Normal VaR Exceeded
. Normal VaR Exceeded & Fat-Tailed VaR Exceeded

Spreads - Dow Jones Ind.

@ Normal VaR - Fat Tailed VaR (bps) 803
@ Fst Tsiled VaR - Fat Tailed ETL (bps) 800
@ Normal VaR - Fat Tailed ETL (bps) 1502

Moving Average (MAV) Spreads - Dow Jones Ind.

@ MAV Normal VaR - Fat Tailed VaR (bps) 324 - o
i - i ] —
1 2 @ MAV Fat Tsiled VsR - Fat Tailed ETL (bps) 589 [.E,
MAV Normal VaR - Fst Tailed ETL 922 ~op o
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—— Historical Return (%)

——Normal VaR at 99%

FatTailed VaR at 999

—— FatTailed ETL at 999

DJIA Value

15 - 15000
; Dow Jones Industrial Average ! | |
10 E : M"MVM .E | : : 13125
5 - W Lh” T 11250
W ! ; . :
o] ™ 1Y N TR R Ak A Lt a N ALM I AN AL L U A A LLA A ML ] ‘_ ol Aok Ml TR X R\ LR LA Tk L gt ]l‘ ““‘”\ l‘ il l\“‘vllll LA.A v ‘v.?g‘.‘m"l.ll"nm..“m‘.. 9375
e e (= U LUl D BRI
. | i
! | A NN .
-5 ! i | 1 l ,,W 7\,‘ i \ 7500
-10 M 5625
Calm {  Transition Pre-Crisis VL Cris}L ! PostCrisis | Recovery/Transition
-15 : : 1 M i ! 3750
-20 w 1875
25 . . b L . . " L L . 0
1-Mar-05 1-Sep05 1-Mar-06 1-Sep06 1-Mar-07 1-Sep07 1-Mar-08 1-Sep08 1-Mar-09 1-Sep09 1-Mar-10
0.60
0.40 .’
0.20 7
0.00 Dt s
==DJIA FaTail Indicator
1 - -
1/W,Zi, )W ~F V) Bl
=D

13

Cognity



—— Historical Return (%) ——Normal VaR at 99% FatTailed VaR at 99% -——FatTailed ETL at 99% —— DJIA Value
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Empirical thru Sept. 1, 2009

Tail Dependence
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Tail Dependence

WIS, (.10 il'S, (.2b,m)

Fat-tailed Approach Asymmetric Subordinated Copula
thru Sept. 1, 2008
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