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Abstract :The main aims of this research is to identify and prioritize airline insurance

risks, which can have both environmental and internal organizational origins. In order
to identify and categorize the risks, the initial risks were determined from the literature
review and then the risk tree was drown using the experts' opinion. Fuzzy paired
comparison questionnaire has been used to prioritize risks. After collecting the
experts' opinions, if the answers are inconsistent, the inconsistent opinions have been
corrected with the generalized error square method, and finally, the collective
opinions of the experts have been used as the criteria for risk ranking. The findings of
this research indicate the identification of 4 types of main risks and their indicators in
the aviation insurance industry, which are: a) Internal financial risks including capital
adequacy risk, capital quality risk, operating ratio risk, The risk of non-realization of
income and profit and liquidity risk; b) internal non-financial risks including credit
risk, human resources risk and the risk of the company's internal processes and
systems; c¢) external risks including sanctions risk, the risk of wars and military
conflicts, the risk of natural disasters and market risk, and d) customer risks, including
the risk of customer churn and the risk of bankruptcy and credit. Among these 4 types
of defined risks, internal financial risk is the most important risk and customer risk is
the least important risk according to experts' opinions. The most important risk index
is the risk of sanctions and the least important risk index is the risk index of the
company's internal processes and systems.

Keywords: Insurance risk, Transportation companies, Hierarchical analysis, Group
decision making, fuzzy theory

1-Aim and Introduction

In today's developing world, turning to the insurance industry due to risk and threats
is increasing every day. These risks are caused by uncertainty about the future and
affect economic activities. In addition to creating security in economic activities, the
insurance industry plays a significant role in the dynamics and mobility of different
markets by reducing uncertainty through insurance services. The prevalence of the
corona virus in 2019 and 2020 had a great impact on the insurance industry, and it can
be said that the insurance industry, due to the losses of industries such as
transportation, oil and tourism, has the greatest amount of challenges in this era
(McKinsey, 2020). One of the sectors of the economy affected by this challenge was
the aviation industry; A large number of flights were canceled, planes were grounded,
and borders were closed (Rostami Noroozabad et al., 2022). These events caused a lot
of damage to this industry and consequently the aviation insurance industry. In the
aviation industry, data from the International Air Transport Association shows that in
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2020, the number of passengers decreased by 2.2 billion, resulting in a loss of $252
billion in revenue. In early March, most airlines stopped commercial and private
passenger aircraft operations (IATA, 2020a, 2020b). With having this experience,
identifying the risks of this industry and prioritizing them can be useful for risk control
and management in the future. Thus the main purpose of this research is to identify
and prioritize airline insurance risks. These risks can have an environmental (external)
origin as well as an internal organizational origin.

Dehghani and Shahriar (2016) proposed a model for the implementation of enterprise
risk management. This model includes 8 pillars, including 1) the corporate risk
management governance structure, 2) risk identification and measurement, 3) risk
management policy, 4) the insurer's risk tolerance and acceptance statement, 5) risk
feedback loop, 6) Ownership Risk and Solvency Assessment (ORSA), 7) stability
analysis and 8) the role of the insurance supervisor in risk management of the
company. The second pillar of this model can be a basis for determining the risks of
an industry in our research. Ali Jani et al. (2016) designed a model of risk management
and insurance in the marine transportation industry. In their work, 45 factors affecting
risk were identified and then the existing risks were measured in terms of severity and
probability of occurrence of each risk.

Gue et al. (2020) mentioned that the electricity retail marketing reform in China is
progressing and many electric retail companies (ERCs) have been established, and a
comprehensive risk assessment of this business can effectively help to manage
business risk and reduce risk losses, which is vital for its healthy and sustainable
development. In their paper, a new hybrid multi-criteria decision making (MCDM)
method which is the Bayesian best-worst method (BBWM) is proposed. The
evaluation index system includes three aspects of economic operation risk, market
risk and political risk. Levitas et al. (2022) have pointed out that the correct estimation
of the risk of policyholders is very important for car insurance companies. While the
current tools used in this field have proven to be quite efficient and beneficial in
practice, they argued that there is still much work for development and improvement
in the car insurance risk estimation process. The results obtained from their research,
which is based on real insurance data, show a clear contrast between high and low risk
policy holders.

2-Methodology

This research uses a paired comparison questionnaire with fuzzy data. The opinions
of the experts were collected separately and if the answers were inconsistent, the
opinions were corrected by the generalized error square correction method which is
taken from the article by Rahmani et al. (2009), and finally the collective opinions of
the experts were the criteria for ranking the risks. In the first stage of the survey, with
experts' opinions, the risks discussed in aviation insurance have been identified. Then,
using the fuzzy AHP method, the priority of risks has been determined from the point
of view of each expert. Finally, by summarizing the opinions of experts, the overall
prioritization of risks has been done.

In the generalized least squares correction method, according to the matrix of pairwise

. 1 . ..
comparisons A = (a;;) where a; = —, assuming that the w;'s are the decision
@

ij
variable, it will be possible to find the minimum point by solving the following
homogeneous equation sets:

6a(w,ai]-) _ _

e 0,k=123,..,n Q)
- Z{'(=_11 ay(wi—wieay) + Zlnzk+1(wj_wkakj) =
=Yk tagw; + 35 a? +n—k)wy, — Z?zjzkﬂ aw; = 0 k=1,2,...,n 2)

Also, the condition Y., w; = 1 is added to the above equations. In this way, the
following equation sets is obtained.
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Buiyaw =b, jk=12..,n (3)
—Qj 1<j <k

by-{ Xt afo+n—k j=k (4)
— k<j<n

To solve the above equation sets, the following least squares equation sets is solved:

B"Bw = BTb (5)

The expectation from the priority vector of the options, i.e. (wy, w,,...,w,) is that:

Vi wi/wi=a; © w;—wa; =0 (6)

But due to the error in the expression w; — w;a;;, we can calculate the optimal values
of w; with the aim of minimizing the sum of squares:

2
e(w,a;;) = X1y Xhoina(wi — wiay;) (7
or according to the assumption a;; = “y

wi

2

— 2 -

e(W, aij) =X Z;L:Hl (Wi - Wfai,-) + DI w —wiay)” + Zf:}%n(wk - Wjakj)2 (8)
i#k  j#k

The number of experts in the stage of finalizing the risks defined from the literature
was 2 experts and in the stage of prioritizing the risks, there were 7 experts. Also, if
an expert's opinion has high inconsistency and in the method of correcting inconsistent
opinions, the structure of the matrix of pairwise comparisons has changed, that
expert's opinion has been removed from the analysis.

3-Finding

4 types of main risks were identified in the aviation insurance industry, each of which
has several sub-sectors. a) Internal financial risks including capital adequacy risk,
capital quality risk, operating ratio risk, The risk of non-realization of income and
profit and liquidity risk; b) internal non-financial risks including credit risk, human
resources risk and the risk of the company's internal processes and systems; c) external
risks including sanctions risk, the risk of wars and military conflicts, the risk of natural
disasters and market risk, and d) customer risks, including the risk of customer churn
and the risk of bankruptcy and credit. Total weight and final rnaks of risk indesis were
reported in table 1.
Table 1. Total weight and final rnaks of risk indesis

. - Total Ran
Risk Type Risk Index Weight K
Capital adequacy risk (30%) 12.30% 2
Capital quality risk (17%) 6.80% 8
Internal financial risks Operating ratio risk (23%) 9.40% 4
(41%) Risk of non-realization of income and 0
profit (20%) 8.00% | 7
liquidity risk (11%) 4.40% 10
Credit risk (62%) 8.20% 6
Internal non-financial Human resources risk (25%) 3.30% 12
risks (13%) Company's internal processes and 0
systems risk (13%) 1.70% 14
Sanctions risk (43%) 14.50% 1
. Risk of wars and military conflicts (33%) 11.30% 3
0,
External risks (34%) Natural disasters risk (9%) 3.10% 13
Market risk (14%) 4.80% 9
. Bankruptcy and credit risk (72%) 3.50% 11
0,
Customer risks (12%) Risk of customer churn (28%) 880% | 5
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4-Discussion and Conclusion

Among these 4 types of defined risks, internal financial risk is the most important risk
and customer risk is the least important risk according to experts' opinions. The most
important risk index is the risk of sanctions and the least important risk index is the
risk index of the company's internal processes and systems.
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