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Based on financial statements of 2013 to 2021 for Civil
Servants Pension Fund, fiscal sustainability index (ratio of resources to expenditures) was 40%
in average while this index should be equal or more than 100% so that the Fund would be able
to fulfill its liabilities; Due to lack of financial ability, about 90% of the credits needed to pay
pension salaries were provided by the government aid. In this paper, analyzing of asset- liability
management of Civil Servants Pension Fund is carried out using a model based on multi-stage
stochastic programming and suggestions for managing the assets and liabilities of the Fund
with the aim of fiscal sustainability and gradually reducing dependence on government aid to
fulfill annual liabilities have been presented.

Autoregressive Moving-Average Model was used for predicting interest rate
of different asset classes in next 20 years (2022 to 2041) and for modeling Asset - Liability
Management for the Fund, multi-stage stochastic programming was applied based on
predicted data for next 20 years and generating 300 scenarios with a 95% confidence interval,
and the results have been analyzed. The model was implemented in GAMS software and
results of the model were evaluated with application of conditional value at risk index. Data
used for the study are based on financial statements of 2007 to 2021 for Civil Servants Pension
Fund.

| The implementation of the multi-stage stochastic programming model during
years of 2011 to 2021 has shown a rational behavior based on compliance with investment
policies and defined limits and an acceptable allocation of the fund’s capital resources to all
types of asset classes. Implementation of the model during years of 2022 to 2041, taking into
account the investment and management policies of the Fund (case study) and restrictions
(including a ceiling of 65% for stocks, a ceiling of 15% for real estate, a minimum share of 19%
for bonds and bank deposits and a minimum share of five percent for cash of the total assets
of the fund) was able to achieve a feasible solution in all scenarios, and the yearly value at
risk of the portfolio with a probability of 5% was averagely about 2.3% of total value of the
portfolio.

Results of the model and comparison with results of traditional method used
for asset- liability management of the case study showed that if the proposed model is used
for a period of 20 years in the future, the value of the Fund’s assets will grow more than the
value resulted from traditional method and the need for receiving government aid to fulfill Fund
obligations will be reduced.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Table 1: Specification of selected model for predicting the annual rate of return of investment in stocks and real estate

o e
-3l — o998 o e .
et ,, ooy s aa X o i ARMA oo
Sl R oply
(Akaike) o . (Adjusted (Coefficient of (ARMA
(Schw.arz- (Durbin- Coefficient of  Determination) Model)
Bayesian)  Watson) L.
Determination)
o8 5ol sl s 005k
AR(1) MA(1 ©
1.58 1.77 1.99 0.18 0.27 (I\/I)A(Z)( ) (Tehran Stock rate of
return)
OMaws g Sl 003
-0.32 -0.18 1.89 0.44 0.48 AR(1) MA(3) 3 o
real estate rate of return
(real estate rate of return)
Vb S e 5Nl g 55093 Joe Gl (eesS @l Y Jgor
Table 2: Prediction results for Autoregressive Moving-Average Model
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Table 3: Coefficient of determination and results of Durbin-Watson, Schwarz-Bayesian and Akaike tests
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Fig. 1: Comparison of results based on proposed model and real results based on traditional management of the Fund
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Fig. 2: Results of implementing proposed stochastic programing model for allocation of the Fund assets
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