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Abstract
This paper discusses parametric reform options to control losses generated by a publicly managed pay-as-you-go (PAYG) pension system under alternative de"cit reduction
(reform) strategies involving changes in contribution and replacement rates and statutory
retirement ages. Two di!erent problems corresponding to di!erent pension reform
strategies are considered using computational techniques. The techniques are illustrated
through exercises employing data for the "nancially troubled pension system in Turkey.
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1. Introduction
Publicly managed pension systems providing old-age or pension insurance
coverage, face "nancial di$culties in many countries across the world. Most of
these systems are run as pay-as-you-go (PAYG) schemes requiring pension
payments to current retirees to be "nanced out of contributions collected from
currently active workers and their employers. The primary reason these systems
face "nancial di$culties is the increasing ratio of retirees to workers (the
dependency ratio), most typically caused by the natural aging of population.
Following from increasing life expectancies and declining fertility rates over
time, population aging is essentially a demographic phenomenon and cannot be
controlled by pension authorities or policy makers. Unless the resulting
increases in dependency ratios can somehow be checked, pension balances will
continue to deteriorate, eventually causing sizable de"cits. Avoiding such
de"cits requires controlling dependency ratios through changes in statutory
entitlement ages (or minimum retirement ages) and/or adjustments in the values
of contribution and replacement rates.
A parametric pension policy reform, as it is sometimes called (Chand and
Jaeger, 1996), involves changing the existing values of pension program parameters within politically and demographically acceptable limits so as to prevent
the size of pension de"cit from exceeding tolerable levels determined by governments. Such a reform may involve once-and-for-all as well as gradual changes in
the values of contribution and replacement rates. However, the statutory retirement age is typically increased gradually through a predetermined time path.
Regardless of the way they are introduced, new parameter values are expected to
be compatible with the targeted level of de"cit and to allow for demographically
realistic contribution and retirement periods. Because the new parameters
would be picked by policy makers, the political feasibility of reform would also
require avoiding con"gurations which might radically undermine the living
standards of working and retiree populations. So, for policy makers to make

 High dependency ratios have already begun to challenge the "nancial sustainability of publicly
run pension schemes in many countries (particularly, members of the OECD) forcing policy makers
to take measures to curb the growth in pension de"cits (Kohl and O'Brien, 1998).
 Contribution rates are payroll tax rates by which contributions (or old-age insurance premiums)
are collected, and replacement rates are those that tie pension payments to wages/salaries earned
prior to retirement.
 The availability of con"gurations might further be restricted by additional constraints and
di!erent priorities assigned to various outcomes of reform. Within this context, the timing of reform
relative to election cycles and the implied distribution of the burden between the working young and
retired elderly may be important considerations for policy makers in deciding whether or not
a proposed con"guration should be legislated. This issue has been considered in an earlier version of
this paper presented at the Fifth International Conference of the Society for Computational

