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Abstract
Objective: This paper analyzes the possibility of publishing mortality bonds. This class of
securities provides attractive investment opportunities for capital market and is a good
hedging tool for managing the risk of life insurance companies. It allows the insurers to
access a new source of financing and provides some facilities for investors to diversify their
portfolios.
Methodology: It is required to predict future rate of mortality in order to conduct pricing of
mortality bonds. We used lee and carter model simulation mortality rate, as it is very flexible
and can be used for limited data. First, the mortality rate of 5_year age groups for years
between 1996 and 2016 was calculated. The reason for using Gregorian calendar is that we
use the united nation’s database. With Singular Value Decomposition (SVD), Lee-Carter
model parameters were estimated and we have produced various scenarios for Iran’s mortality
index for the next three years using the Monte Carlo simulation. In the last step, a sensitivity
analysis for the interest rate and catastrophe threshold was provided to examine the price
response to changes in interest rates and changes in the threshold.
One of the characteristics of the g-forward contracts if that they can be used for hedging both
mortality and longevity risk. Mortality risk refers to the risk that mortality rates are higher
than expected whereas longevity risk refers to the risk that mortality rates are lower than
expected. A g-forward is an agreement between two counterparties to exchange at a future
date (the maturity of the contract) an amount equal to the realized mortality rate of a given
population at that future date (the floating leg), in return for a fixed mortality rate agreed upon
at the inception of the contract (the fixed leg). In principle there are hedgers who are
interested in both sides of the trade of a g-forward contract.
Finding: The result shows that at maturity of three-year mortality bonds, increasing the
interest rate, will rise the prices of these securities. Moreover, as the threshold grows, the
price of these securities also increases; it is because the probability of default by issuer is
reduced. Furthermore, by keeping other conditions constant, if the issuer determines the
threshold range to two units, the price of these securities is reduced. Ultimately, the result
shows that there is a small possibility of issuing these papers in the Iranian financial market.
Conclusion: In addition to introduction of mortality bonds which is an available investment
instrument in global financial markets, this study aims to investigate possibility of issuing it in
Iran and also overview the pricing of these bonds for domestic investors and issuers based on
earnings discount approach.

Keywords: Possibility of issuing mortality securities, Pricing, Lee Carter- model,
Simulation, Monte Carlo, Swiss reinsurance.
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1. Singular Value
2. Singular Value Decomposition



Ve gl A=[Inme) —a]x =1, ,X.t=1,T &l Jes 3
Ll 25 O gy o D po ks
3 ’ (1 1), (1
BD = (uyr upy - ugr) eyl s S Yx(,l) =p1Ux1Vie = ﬁ,E )ki )
el KD = py X (014 Va1 vt Vi) 3

B(l) = (1/295 ux,l)(ul,l Uzq uX,l)’ E) kD = (Zx ux,l) X 51 X

(v11v21---v7,1)

z

ol 6)l.l\§¢,.:..§}olﬁ\):ﬂn}of Syl Ll R G lja)'})liw,/“ )JL:M»

A4



