Stressed VAR
and other risk topics

Jan W Dash, PhD

J. Dash Consultants LLC
January 2009

J. Dash Consultants LLC
Copyright2009



Outline

[1 PART 1: Stressed VAR
[1 What is Stressed VAR?
[1 What[s wrong with good old VAR?
[] Fat-Tail Volatilities
[1 Stressed Correlations
[1 Refinements
[] Parameter Estimation

[J PART 2: CVAR volatility (C = Component)

J. Dash Consultants LLC
Copyright2009



Refer ence

My book: Quantitative Finance and Risk Management
(World Scientific, 2004)

LR aseriamms Fisasat
Fomie Bl X inddal
e R .

J. Dash Consultants LLC
Copyright2009

T
-
-
-
-

- S

e
-
-
R

-
-
-
-
-
-

-
-
-
-

. =2
-
e
-
-
S




PART 1: Stressed VAR
What 1s1t?

I Practical Market Risk Measure (Implemented)
[1 Can use with market underlyings, factor model s

[1 Merges stress testing with VAR
[1 Contains Jump/Tail effects
[] Fat Tall Gaussian volatilities of returns

[] Turbulent market collective behavior
[1 Stressed Correlations

[] Familiar, consistent framework
[1 No theoretical [Subadditivity£ problems
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What 1s Stressed VAR (2)

[1Stressed VAR can incorporate:
[1High Confidence Level for VAR (easy)
[JLiquidity Penalties (hard, need estimates)
[ILately has been pretty much [fhe whole story£
[Ildiosyncratic Risks (also hard)

[1Different time scales for different risks,
different environments

[1Dynamic trading effects (model)
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What[swrong with good old VAR?

[1Measures the Wrong thingE

[1Overemphasizes low-risk days with [dothing
much happening£

[1Doesnliltake into account really BAD events
[ 1 Doesnlilcontain refinements
L1 Etc
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Fat-Tall Gaussian vols

[1 Philosophy: [Fit the tailsE with Gaussian

[1 Do NOT attempt to fit the central part of the
distribution ( LITTLE RISK there)
[] Price or spread returns dx
[1 (Lognormal OK, Gaussian in the logs)

[] Can define separate [EeftE, ghtE FT Vol

[1 Need to define what a [faill£ is for given dx

[1 Consistency argument: Given total calculated VAR
for diversified portfolio using MC, look at which dx
tail effects contribute.
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Fat Taillsnot Described by Usual StDev

Probability

Fat-Tail Model vs Gaussian

@ MC Fat-Tails for dx>>0 g MC Standard Gaussian with Avg Vol
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Fat Talls ARE described by Fat Tail Vol

Fat-Tail Model vs Gaussian

@ MC Fat-Tails for dx>>0 g MC Standard Gaussian with Fat Tail Vol

Probability
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Vol Jumpswith jJumpsin underlying

Vol

Windowed Vol Without/With 10 sd jump

—=— Windowed Vol 2 no jump —— Windowed Vol 2 with jump
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Corredations

[] Variable even in normal times
1 DynamicE effects move correlations around
[1 [KinematicE windowing effects exist too

[1 Correlations larger in turbulent markets
[1 Collective behavior of investors
[1 Traders quickly jump on/off the ship
[1 Flight to quality
[1 Fear trumps rationality
L1 Diversification collapses
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Correlations Move Around!

—— Corr(Ag,DM) 126 day rolling
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Correlation Jump I nstabilities

Correlation
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Measures of Correlation Instabilities

—a— Windowed Corr, No jump
—e+— Windowed Corr With jump
Fixed Nominal Corr
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Uncertainties in Correlations (Intrinsic, Windows)

Windowing Uncertainties

Intrinsic + Windowing

Uncertainties /

\

Academic

J. Dash Consultants LLC 14
Copyright2009



Windowing Uncertaintiesfor Correlations:
Not much penalty for overlapping

Uncertainties in Correlations

—&— Overlapping —s— Non-overlapping —e— Fisher (1-corr2)/sqrt(N-3)
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Stressed Correlations

[1 Scenario stresses are hard to do

[1 One correlation: Look at time-series data. No problem.
[1 Ex: stress = vol(corr), max LImin, etc

[1 Many correlations: Practical problems
[1 Constraints exist, canlilchoose stresses independently
[1 Also lots of correlations, ssimplify corr stress definition

LI Try anyhow: Get [(Target Stressed Matrixt£ TSM

[1 Get Tegal£ correlation matrix [dlosef to TSM.

[1 Nonlinear |least squares
[1 Independent angular variables on an [N -spheref
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Correlations Move Around!

—— Corr(Ag,DM) 126 day rolling
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Best-Ht PD Matrix to Stressed NPD Target Matrix

Tar get Stressed Starting P PD via
NPD; Target > .
Illegal, NPD SVD plus Renormalization
) PD: BestFit )
Best-Fit using

Least Squares Optimization
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