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abstract

Insurance linked securities (ILS) as financial derivatives are one of the common tools in the financial economy that risk
management specialists in the insurance industry use to finance and transfer risk to the capital market. Nevertheless,
despite the fact that these bonds have been used in the global financial markets for more than 30 years, in Iran, due to the
lack of infrastructure, some ambiguities in interpretation, the complex and technical nature of insurance operations, and
as a result The complexity of ILS bonds, this financial instrument has not been used in the insurance industry. On the other
hand, with the start of sanctions on the insurance industry since 2009 and the withdrawal of brokers and reinsurers from
the country's insurance industry, it was not possible to transfer large and catastrophic risks outside the geographical
borders of Iran, and this accumulation of risk in Inside the country, the risk of bankruptcy of insurance companies has
increased in the event of a major and catastrophic accident. Based on this, in this article, by using Markov-switching, value
at risk (VAR) approaches, and scenario building, the design of excess damage coefficient bonds as one of the types of ILS
in the field of fire and in The country's insurance industry has been addressed. Based on the findings of this study, it can
be said that the papers designed in this study meet three conditions; Guaranteeing the principal of the buyers of ILS bonds
(with the aim of solving the jurisprudential problem), the expected return higher than the risk-free return rate in the
market, as well as the attractive premium rate (proportion between the commitment limit and the premium rate), can be
the basis for issuing these bonds in provide Iran's capital market.

Key words: insurance linked securities, Markov-switching, value at risk, scenario building, fire insurance.

JEL Classification: G22, G23, K22.

1- Ph.D. Student, Department of Economic Planning and Development, Faculty of Economics, Allameh Tabatabaei
University, Tehran, Iran, Email: montazeri.mojtaba@gmail.com

2 https://orcid.org/0000-0002-6247-1567

3- Associate Professor of Economics, Department of Business Economics, Faculty of Economics, Allameh Tabatabaei
University, Tehran, Iran, Email: economics1967@gmail.com

4 https://orcid.org/0009-0000-0533-004X

5- Associate Professor of Economics, Department of Economic Planning and Development, Faculty of Economics,
Allameh Tabatabaei University, Tehran, Iran, Email: alin110@atu.ac.ir

6 https://orcid.org/0000-0002-2989-2271

7- Professor of Economics, Department of Theoretical Economics, Faculty of Economics, Allameh Tabatabaei
University, Tehran, Iran, Email: mohammadi@atu.ac.ir

8 https://orcid.org/0000-0003-4394-774X



mailto:montazeri.mojtaba@gmail.com
https://orcid.org/0000-0002-6247-1567
mailto:economics1967@gmail.com
https://orcid.org/0009-0000-0533-004X
mailto:alin110@atu.ac.ir
https://orcid.org/0000-0002-2989-2271
https://orcid.org/0000-0003-4394-774X

Extended abstract

1. Introduction

With global climate changes and the growing intensity
and frequency of natural disasters since the 1990, such
as Hurricane Andrew and the North Ridge Earthquake,
a new financial instrument was designed by financial
engineers to save the insurance industry from
bankruptcy. This financial tool is "Insurance linked
Securities" (ILS), which later became one of the
prominent tools in risk management and financing for
the insurance industry. The first successful ILS of Ac$
million was issued by Hanover in 1994 in the form of
excess catastrophic loss insurance bonds (Gurtler and
et al, 2001). Initially, due to barriers to entering the
market, unfamiliarity of investors, base risk and
uncertainty of the loss parameter (Cummins and
Weiss, 2009, Lee and Yu, 2007, 2002). the ILS market
experienced slow growth and the volume of this market
increased during the year. From 1998 to 2, it was
around 1 to 2 billion dollars. But after the 11 September
in Y++Y, the ILS market grew to more than 2 billion $ a
year. After hurricanes Katrina, Rita and Wilma, the
market volume reached more than Vbillion dollars per
year in 2007. The damage caused by Hurricane
Katrina, which occurred in 2005, is estimated at 60
billion dollars.

In this article, one of the types of insurance securities
named "Excess Loss Quotient Securities" has been
designed in the field of fire and in the insurance
industry. An important issue that is answered in this
article is how insurance securities can be designed to
include the following features:

Is the original capital of the buyers of these bonds
guaranteed so that it does not have legal problems?
2.Method

In general, the value at risk is defined as the maximum
expected loss during a certain period of time and a
certain level of probability. Value at risk is a family of
adverse risk measurement metrics. This risk
measurement method was first proposed by Tim
Goldman and then extended by J.P. Morgan in the late
1980s. This method expresses the maximum expected

loss of a portfolio (the worst possible loss) for a certain
time horizon according to a certain confidence interval.
The maximum possible loss of a portfolio is measured
according to the loss distribution function, denoted by
f.

The value at risk is actually the quantile of f function at
critical levels (0.05 and a=0.01). So by definition:

Var
P(Loss < VaR) = fo f)dl=1-«a
VaR,_, =F (1 —a)
3.Results
Different types of ILS are issued by a subsidiary of the
insurance company, which in return for receiving
additional interest, the holder of the ILS bond assumes
the risk of the reinsurance contract. According to the
conditions of these bonds, the interest rate or principal
amount of the loan can be subject to a financial claim.
Usually, the holders of ILS bonds receive a higher
interest rate compared to the normal interest rate, and
on the other hand, there is a small possibility that it will
impose a huge loss on him.
Currently, various types of insurance securities are
being issued in the world, and the diversity of this type
of securities in the global capital market has increased
significantly. In this section, we will discuss the design
of ILS bonds within the framework of the excess loss
contract for a certain period and in the field of fire and
for the entire insurance industry. Calculations of
insurance premiums and contract capital of excess
damage are calculated based on scenario creation and
historical data method. The calculations were done in
such a way that, firstly, the jurisprudential problem of
printing these papers is solved; It means that the
principal capital of the bond holders should not be
harmed and it is considered as a guarantee of the
principal capital. Second, the expected income of these
bonds should be higher than the risk-free interest rate
in the capital market so that buyers are encouraged to
buy these bonds. Third, the ratio of insurance coverage
to insurance premium is attractive for the insurance
industry.

4.conclusion



If investment in ILS bonds comes with a high yield
commensurate with the underlying risk, it will be more
popular. Based on historical data and forecast based
on these data, the expected return rate of bonds
designed for ILS bond holders is equal to 34.1%. This
rate of return is higher than the risk-free rate of return
in the capital market. In the calculations, the risk-free
rate of return is 32%. This higher yield can make ILS
bonds attractive to investors in the capital market. Also,
the minimum yield of these bonds is equal to 0%, which
means that the capital of the buyers of ILS bonds is
guaranteed, and the legal objection of these bonds that
the principal of the buyers of ILS bonds will be reduced
will also be removed.

On the other hand, the insurance industry will have
coverage up to 20.4% (after deducting the reinsurance
premium) by paying 1.1 units of the premium. The
relevant papers cause the loss coefficient to fluctuate
around its long-term average number with a very low
variance and prevent large fluctuations in the loss
coefficient. Insurance securities will allow insurance
companies to transfer part of the risk to other people
and companies active in the capital market. The
amount of the commitment limit that will be transferred

from the insurance industry to the capital market in the

field of fire through ILS bonds is equal to 20.5% of the
insurance premium. In fact, the resilience of the
insurance industry in the field of fire will increase by
20.5% after using the ILS tool.
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