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Optimal Allocation Models
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Asset and Liability Models
under Uncertainty

» The basic concepts were developed by:

= Kallberg, White, and Ziemba (1982)
= Kusy and Ziemba (1986)

> LLarge Scale Applications Include:

= Mulvey, Gould, and Moergan (2000) “Anl Asset and Liaaility.
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ALM and SP Integration

Optimum Decision
Model and
Constraints

Models of Randomness
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Constraint Classes

Institution Specific Country Specific Risk Measures
Constraints Constraints Constraints

e Asset Classes e Tax e Downside
e Planning Horizon e Regulatory e VaR
e Threshold ptlirements e cVaR
Constraints e Minimum Asset o
e Cardinalit erve

l y e Semi-variance
Constraints =

e Mean Absolute

e Transaction Costs Deviation

QetiRisk




Contents

OV EIVIEWY,

v OUr Investigation

> I'he Models
» Consideration of Risk

» Experimental results and discussions

ar OptiRisk
o RERRA



Model

wo-stag
ulti-tim
eriod S

Mean
ariance

ijecti N

* ﬂ
aximis
Terminal
Wealth

Maximise
ngle Peri
Wealth

Risk

H
=
0
Q
S
O

ownsiq

VaR

Rolling &
acktestin

arianc

BRUMEL

UNIVERSITY

Rolling &
Backtestin

Op!iRisk



Overview

OV EVIEW,

/Z@UIFINVEStIgetion

VallneVieodels
» Consideration of Risk

» Experimental results and discussions

OptiRisk




An ALM Stochastic
Programming Model

Surplus Wealth = assets — PV(liabilities) — PV(goals)

. OptiRisk



Model Components

Assets i=1..n
s=1...S

Scenarios

Timeperiod t=1..T

K RiskGroup k=1..K
Pt Prices[assets,scenarios,timeperiod]
L. Liability[timeperiod,secenario]

LS Probability[scenario]
DATA H., Initial _Holdings[assets, timeperiod=0]
PARAMETERS F, Funding[timeperiod]

1+tr Transaction_Buy
1-tr Transaction_Sell
P« RiskGroup_Holdings

Amounthold[assets, scenarios,timeperiod]
Amountbuy[assets, scenarios,timeperiod]

Amountsell[assets, scenarios,timeperiod]
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An ALM Stochastic
Programming Model

Surplus Wealth = assets — PV(liabilities) — PV(goals)
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Model Constraints

» Asset holdings constraint:

e B S

ISE= ISt ISE 2

= C2L il
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Model Constraints

» RiskGrades™ (JPMorgan - RiskMetrics)
based classification of risk
groups...partitions asset set N={1...n}

S g EFNT, :
» Risk Groups constraint:
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Model Constraints
» Non-anticipativity Constraints

= C5.1 Amount of asset classes/stocks the investor
holds

. (©5.2 AeUnit off asset classes/stocks the Investor
ILIY/S
_ — — — i— /—
Bi B... = 0, s=1, t=1 0 I1=1..n, s'=2...S
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Risk Decisions

Descriptive Simulation Constraint Optimisation
Models Technology
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Downside RiIsk

»> The definition was Introduced by Bawa
(1975) and Fishiburn (1977)

> Penalise only negative returns relative tor a
given benchmark — target; &
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Downside RiIsk
» Downside Risk Constraint
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Value at Risk

»> JP Morgan (1994), Uryasev et al. (1999),
Bucay et al. (1999), Rockafellar & Uryasev.
(210]0)0))

> VaR:The level off Underperfermance ok a
given poitieliorwiith prelsausiity 5
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Value at Risk

» cVVaR:The mean of the level of under

performance fior a given portfelio with

prekhability 6

J cVaR(x,p)= (1-B)~ JIC,y)p(nNd(y)
f(x,y)=2VaR x,5)
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cVaR

»cVaR Risk Constraint (C7)
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Model specific characteristics
and data

» 59 stocks constituting the S&P100

»> 12 moenths planning hoerizen

> Rebalancing in menths 2 and 6 The level of
Underpericrmance: fior a given peortielie with

gre)oelo))jiny &

> 240 scenarios
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Two Stage Scenario Tree

s=237

$=238
s=239

$=240
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Rolling Decisions
» Why rolling ?

= Data and information in the financial markets Is
continueusly updated

= |n real life applications enly, the first stage
decisions are followed
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Rolling Decisions
» Explanation of the framework
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Visual Demonstration of

Results
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Computational Results

Year Risk Profile SP Downside SP VaR QP
1989 M in 40.63% 39.74% 34.58%
Medium Low 45.90% 41.58% 42.67%
Medium 49.74% 52.52% 45.79%
Medium High 49.11% 41.68% 41.53%
High 40.55% 43.75% 33.46%
1990 M in -8.27% -7.14% 20.04%
Medium Low -6.50% -4.09% 10.46%
Medium -6.36% -9.54% 8.47%
Medium High -5.08% -14.67% 8.91%
High 1.06% 0.80% 10.59%
1993 M in 15.15% 20.20% 5.92%
Medium Low 20.06% 20.16% 5.79%
Medium 20.84% 21.90% 4.39%
Medium High 21.61% 22.21% 4.68%
High 26.30% 28.79% 6.39%
1998 M in 50.85% 50.41% 4.04%
Medium Low 45.61% 50.32% 4.53%
Medium 46.50% 39.65% 4.60%
Medium High 46.92% 41.96% 3.32%
High 46.50% 42.75% 10.27%
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And In the end when i1t all
gets too much...
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