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Economic Scenario Generator for Insurance and Pension

Rational Decision Making Under Uncertainty

by
Steve Craighead and Mark Tenney

ABSTRACT

We develop a stochastic generator for the generation of scenarios of the S & P 500 index, dividend
vield, consumer price index, and U.S. Treasury yields. We first create a set of ‘stylized facts’ for
these series. We estimate statistical models for these series. These in-sample statistical models are
themselves not suitable for generation of scenarios for decision making, but instead are additional
‘stylized facts’ that assist in model development. The ‘best’ statistical model according to standard
statistical model selection criteria can easily lead to a model that is highly unsuitable for
generation of scenarios for decision making. We develop a stochastic generator that is suitable for
decision making under uncertainty.

Some key words : Stylized facts; Double mean reverting process; ARIMA models; Transfer
functions; Green’s functions; Diffusion models; Rational decision making; Insurance; Pension;
Uncertainty.
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DMRP™ Model

» We based our Feonomie Model ou Mark
Economic Scenarios Tenucy s DMRP™

by
Steve Crunghead and Mark Teaney
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Residual Formulae
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Residual Formulae

dr=142

Ku =05
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xe=015

s =04732
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% = 0.00982 the average total rotum

Choleski Decomposition G’

b Vector, Cont.

The stock return under vk -nedtral pricing should be
T - 0.5{c) whexe rr is the Tisk free rate, and (a,)" &
the vanance of the ook resaduals. Since the risk-
Iroe rate will be dynamic, the dnft tam will only
wwiaip the variance tam. We will than huitd up the
risk neutral stock retums from the yield cuwrve
Process.



Generalized Method of Moments

A Matrix Realistic Scenarios
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Risk Neutral Parameter Values Process Variable Names
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Total Returm Price Return

X, = exp(x)exp(e) o= x/ (1+ d)

S is the instuntcous risk free force of interest

S&P 500 Price Retuen Time Sevres
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Realistic-Stock Market

* Model: 3 Observed Environments for the

Stock Market, retated to the spread between ."
10 year and 3 month treasuries .
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Realistic-Inflation

« Model: 3 Observed Laovironments tor Lhe
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