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Risk Perception

» Socilal scientists and behavioural
psychologists study human aspects /
perception of risk.

» Eceonomists) refer to It as appetite fior rsk:
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Risk ldentification/Sources of
Risk

» Uncertainty translates into risk uncertainty Is

not risk.

> Risk appears in a variety off business sectors and
applications... Finance, Energy, Agriculture...

> I each of these Industry sectors different factors
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Risk Quantification

»> The risk measure used should be relevant
to our goals (risk targets)...should reflect
and adeguately: capture the risk(s) we want:
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Symmetric Measures of Risk

» Dispersion risk measures: Quantify risk in
terms of probability-weighted dispersion of
results around a specific reference poini
and are etherwise: classified as; symmetric

measures) ofi risk:
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Asymmetric Measures of Risk

»> Measures which quantify risk according to results
and probabilities below reference points, selected
elither subjectively or objectively, and are
otherwise classified! as asymmetric measures, of
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Risk Management Decisions

ldentification of RISK
“ . h QLlziptlflezitler)/
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Evolution of Risk Measures until
201 s WAOKS

= oeciad Dowrnsice

Doprer arlel Wusgraye
(L944)

Floy (1952) ETOUE
Selel (LI79) el
Varence =lsriorpr ChI77)

Vleidcowiiz (L952)

Semi- VVariance

Markewitz (1959)

OptiRisk

CARISMA




Generic Representation - a-t model

»> 0: a parameter specifying the moment of
the return distribution. In some cases o

Indicates different attitudes towards risk.

> 7. a predefined target level off the
Investmenit return

» OO ther cumulative probablllty distripuiien
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F,(1)= LPM,(T:x) = [ (T =x)° f(x)dx = E{(max[0,7 - x])"} ,a >0
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Variance
> For and 0=2

0 = LPM,(%:x) = [ (¥ x)" /() = E{(¥ - x)'}

= LPM, (T;x) = f:(r -x)* f(0)dx = E{(r = x)'}
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\Y,VAND,
> For and a=1, the MAD

MAD = LPM,(%:x) = [ |8 = f(x)dx = E{(% - )’}
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MAD = LPM,(7;x) = [ |t =x|" f (x)ix = E{(r - x|}
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Asymmetric Measures of Risk (1)
»>Safety First: a 2 0

SF=LPM, o(T:x) = F, (D)= [ (1=x)°"" f(x)dx = E{(max[0,7 -}

» EXpected Downside: a=i

D =LPM,(1;x) = F,(1) = [ (=% f(x)dx = E{(max[0,7 - ])'}

~rOf T=Xx sgeclel eaise gif MAD
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MAD™ = LPM (X;x) = F(X) = fw (% =)' f(x)dx = E{(max[0,x - )’}
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Asymmetric Measures of Risk (11)

> Semi-Variance: a=2

o= LPM ,(T;x) = F,(T) = ,[OO(T —x)zf(x)dx = E{(max[O,Z’ —x])z}

~\Wearst Ceise Seapleiflo)s ¢of = -2

WCS=F, ..(1)=LPM, . (T;x)= L, (T —x)""* f(x)dx = E{(max[0,7 —x])"" ™}
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Asymmetric Measures of Risk (111)

» VaR of a portfolio at the f probability level is the left guantile of
the losses of the portfolio, i.e, the lowest possible value such
that the probability of losses less than VaR exceeds / x 100%.

The VaR is given as:

ihe correspoending LPM Is:
LPM,(8:x) = Fy(0) = [ (6-x)"f(x)dx=1-f3
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Why Stochastic Programming?

Planning for the Future
connected with uncertainty.

\

Optimisation (Linear/lnteger Optimisation Verclels of

- A 7l )
Programming) models assume Model and Sandomness
exact (deterministic) states, of Constraints randomness
pature. J

Dynamic anditime dependeni
nature of Investment decisions.
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Integrated View...Hedged Decisions
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Integrated View...Optimum Risk Decisions
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Risk Decisions

Descriptive Simulation
Models

Constrained Optimisation
Technology

~
Single Period Models

Dleelsjons
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Our Investigation

Model Objective Risk Methodology

-
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Model Specification

— Pleipiniinle) mlofiZans (L2
frIe)f)E 'ms

~ Jniltlel Cagfialls il 000 )0

— Aelelftlapiell lerflevy st e
trne of fagelleifices
5005000

ihaninesslRiizsen
REEEE

R EEI CNCENS LIEILE G/ ANRICE
A ERISEZEEE NG

~ 59 Asseais fronn &R0

~ Ntigriger of seerEiflas: 300

> IONERISHSEICHKIES IO
ROINONIOSEEZ002)

Maximise (Multiobjective Function)
Tepnainez] Weelin - FIsi

Subject to: ‘
MIWEINSEIERESE

\/\/ecl.lrm VESHNEREAEINITINE

C

Risk :
CV/zlne,

EXECIEUNDOVWIISIEES
ANEREERCE

N

CARISMA &

OptiRisk




2-stage Stochastic Tree
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Risk Profiles

Profile Appetite for Risk

MinRisk BOWESH: 0)

MelLRisk Mlaelltier Eavy 29

MedRisk Ivleellting) 50)
MeHRisk l=ellting) Flie)p] 73

MaxRisk HIGESE 1100
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Risk Performance Mapping

Dates MinRisk MeLRisk MedRisk MeHRisk MaxRisk
(kelerBuielee) Exp. Downside CVaR CVaR CVaR
aReleieBuieleli} Mean-Variance Mean-Variance Mean-Variance Mean-Variance Mean-Variance
1994-1995 CvaR Exp. Downside Exp. Downside
1995-1996 CvaR CvaR Exp. Downside CvaR Exp. Downside
Rele[suiclerd Exp. Downside CVvaR Exp. Downside Exp. Downside CVaR
1997-1998 CVaR CVvaR CVvaR CVvaR Exp. Downside
1998-1999 CVvaR Exp. Downside CVvaR Exp. Downside Exp. Downside
ReleleB20[0[0) Mean-Variance Exp. Downside CVvaR CVvaR Exp. Downside
2000-2001 CVaR CVaR Mean-Variance Exp. Downside Mean-Variance
2001-2002 CVaR CvVaR CvaR CvVaR CVvaR

Exp. Downside

Exp. Downside Exp. Downside
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Analysis of Results
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Future Consideration

Close coupling between descriptive pre-
analytics and decision models. Benefits:

= Decision hased on one moedel can be pult
threughs alternative: risk: analytcs

= [fhe framework can e used for backtestl
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Rolling Decisions
» Explanation of the framework
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ScenGen - Overview

MACROECONOMIC ENVIRONMENT LEVEL
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Scen-Gen

HISTORICAL DATA

Consumer price
inde X

¢

Dividend yields

> Liabilities Bonds Cash Stock price
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