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Abstract: The corporate financial performance of Turkish insurance companies was evaluated through the devel-
opment of a novel hybrid multi-criteria decision-making (MCDM) framework, integrating the Ranking Comparison
(RANCOM), Simple Weight Calculation (STIWEC), and Multi-Attribute Ideal-Real Comparative Analysis (MAIRCA)
methodologies. Within this framework, financial indicators were selected based on expert input, and indicator weights
were determined through the combined application of RANCOM and SIWEC methods. Subsequently, company
rankings were established by employing the MAIRCA method. To ensure the robustness and reliability of the
proposed framework, extensive sensitivity analyses were conducted. The findings identified the current ratio, defined
as the ratio of current assets to current liabilities, as a critical determinant of financial performance. Tiirkiye Sigorta
was consistently ranked as the top-performing company over the analyzed period. The outcomes of the sensitivity
analyses confirmed the stability and effectiveness of the proposed decision-making model in assessing corporate
financial performance within the insurance industry. This study contributes to the financial performance evaluation
literature by demonstrating the applicability and advantages of hybrid MCDM approaches in dynamic and highly
regulated sectors such as insurance.
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1 Introduction

The insurance sector undertakes many important functions for different economic actors, from individuals to
firms, sectors and countries. From the perspective of individuals, the insurance sector provides security against
unexpected losses such as health problems, accidents and property damage, helping to reduce anxiety about the
future [1]. For businesses, it supports stability and growth by reducing business risks while creating the necessary
environment of trust for businesses to develop innovative solutions and achieve their growth objectives. It also
contributes significantly to economic growth and the liquidity of the financial system by channeling the premiums
collected by insurers from their customers into long-term assets [2].

In addition to its role in ensuring financial stability and managing risk, the insurance sector contributes sig-
nificantly to economic development. By pooling financial resources through premium collection and channeling
them into productive investment, the sector acts as a financial intermediary and supports capital accumulation in the
economy. In addition, insurance mechanisms reduce uncertainty and improve confidence among economic agents,
which in turn encourages investment, promotes entrepreneurship and stimulates economic activity. Particularly in
developing countries, the growth of the insurance industry not only reflects economic progress but also becomes a
driving force behind it, making the sector an indispensable component of a sustainable development strategy [3].

As for a country, insurance activities support economic sustainability by facilitating recovery after natural disasters
and economic crises. The role of insurance companies in building sustainable economic models with long-term
investments protects economies from financial losses due to unexpected risks and provides stability to economic
activity [4]. In this context, the insurance sector contributes to the stability of financial markets by strengthening
the resilience of the economy through the risk management solutions it provides, and is emerging as a key actor
in building a sustainable economy [5]. The evaluation of the performance of insurance companies is of critical
importance to managers, policyholders, regulators, policymakers and other stakeholders because of its micro and
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macro implications for the sector. Negative conditions or failures that may occur in the insurance sector may first
affect firms in the real sector and then destabilize the financial system as a whole, leading to an increase in systemic
risk and serious damage to the economic structure [6].

As in other developing countries, it is important for the Turkish financial sector to analyze the financial perfor-
mance of insurance operations on a regular basis. These analyses are necessary for the sector to continue to be
efficient and to maintain the stability of the system. According to the literature, financial analysis and efficiency
measurement not only increase the quality standards of insurance operations but also enable the timely detection of
current or future problems and early action against these problems [7].

The aim of this study is to investigate the performance of insurance companies in terms of chosen performance
indicators based on the existing literature. In this case study, a new decision framework, including RANCOM,
SIWEC and MAIRCA methodologies, was proposed. The study aims to answer the following questions within this
conceptual framework:

* Why is it important to assess the performance of insurance companies on a systematic or regular basis?

* Which performance criteria should be used to measure financial performance?

* What is the performance criterion with the highest impact on performance in the insurance sector?

* Which company outperforms others in the sector based on financial performance indicators?

This research makes contributions by filling the following gaps:

» The proposal of a conceptual decision framework for evaluating the performance of executive mechanisms in
the insurance industry.

* The integration of RANCOM and SIWEC algorithms for calculating the final weights.

* The combination of MAIRCA with RANCOM and SIWEC in the insurance sample for the first time.

* Presentation of the implications for managing both internal and external stakeholders in terms of performance
improvement.

* Sensitivity analyses show the suitability of the proposed model in the present study.

The subsequent sections of this study are structured as follows: Section 2 presents a review of the related
literature with an emphasis on identifying key research gaps. Section 3 introduces the theoretical underpinnings
of the MCDM methodologies utilized in the study. Section 4 provides a description of the scope and context of
the empirical case study. Section 5 discusses the results obtained from the performance assessment of insurance
companies through the proposed decision-making framework. Section 6 presents sensitivity analyses to analyze the
reliability and robustness of the model. Finally, Section 7 concludes this study with a summary of the main findings
and suggests directions for future research.

2 Literature Review

Insurance companies are one of the most important actors in a sustainable economic system. For this reason, a
lot of studies have used MCDM approaches to analyze different aspects of the performance of the insurance sector.
Table | summarizes some of the studies conducted in the insurance sector using MCDM approaches.

Table 1. Literature review

Author(s) Method(s) Research Framework
Hao and The financial performance of insurance firms in Taiwan
Chou [8] AHP-TOPSIS was assessed for the period 1997-1999.
For the period 2000-2004, the performance of 16
Kung et . . . . .
al. [7] GIA insurance firms in the Taiwan insurance industry was
' analyzed.
The efficiency of 22 insurance companies operating in
Yao et al. [9] DEA the insurance sector in China was analyzed for the

period-19942004.
The level of efficiency of insurance companies in

Luhnen [10] DEA Germany was analyzed for the period from 1995 to-
2006.
Barros et DEA Efficiency analysis of 71 insurance firms in Greece for
al. [11] the period-1994-2003.
Aleniagh and The financial efficiency of five insurance companies
ANPPROMETHEE traded in the Tehran Stock Exchange was analyzed for
Roghayyeh [5]

the period 2011-2013.

66



The level of financial efficiency of 20 insurance
DEA companies in the Iranian insurance sector for the period
of 2006-2010 was analyzed.
The performance of seven insurance companies in the

Sabet and
Fadavi [12]

S:lh}[lell;]et AHP-TOPSIS Iranian insurance sector for the period up to 2015 was
. analyzed.
Ahmadi et The ﬁpanc-:ial performance of 13 insuragce companies
al. [14] AHP-TOPSIS operating in-North Khorasan for the period 2012-2012
was analyzed.
Ksenija et The ﬁnagcial pc'arformance of 28' insurapce companit?s
al. [15] Fuzzy AHPTOPSIS operating in the insurance sector in Serbia for the period

from 2007 to 2014 was analyzed.
Mimoxic et Fuzzy TOPSIS For the pc.:rlo-d 2008-2018, the performance of the
al. [16] Serbian insurance-sector was compared.
The financial performance of insurance companies listed

Kzszim[l;);e]ldl DEMATELPROMETHEE  on the Tehran Stock Exchange was assessed for the
’ period 2010-2012.
Akbulut and Turkish non-life insurance sector performance was
Giimiiskaya [18] AHP-SVMAIRCA analyzed for the period 2010-2021.
LOPCOWSWARA An empirical analysis covering the period 201 1-2919
Isik et al. [19] was used to evaluate the financial performance of eight
IIMARCOS e . .
non-life insurance companies operating in Turkey.
Akbulut and The performance of the Turkish life and pension
o SV-SAW-ARAS insurance sector for the period from-2010 to 2021 was
Aydogan [20]
analyzed.
Lukié [21] AHP-TOPSIS The financial performance of 20 insurance companies

operating in Serbia was analyzed for the year 2021.
The performance of listed non-life insurance companies
on the-BIST was analyzed for the period 2015-2019.
A performance analysis of 16 insurance companies
operating in the Indian insurance-sector was conducted
for the period-2008-2013.

The research focused on the sustainability aspects of
major non-life insurance providers, selected based on
their premium production rankings.

Isik et al. [22] Fuzzy AHPMAIRCA

Venkateswarlu Equal
and Rao [23] Weight-GIA-TOPSIS

Isik and Expert Opinion-Fuzzy-
Adalar [24] CRADIS

3 Methodology

This section details the application steps of the hybrid model, consisting of the RANCOM, SIWEC and MAIRCA
procedures, developed to solve the decision problem of performance in the insurance industry. The methodological
framework developed in this study is illustrated in Figure 1, and detailed explanations of the suggested procedure are
described below.

Determination of the research problem

\

Determining decision alternatives

| e——

Calculation of final importance weights for criteria with RANCOM and SIWEC algorithms

e

Figure 1. Proposed model
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3.1 RANCOM Procedure

RANCOM is a subjective weighting method developed by Wieckowski et al. [25]. This method uses pairwise
comparison matrices for evaluation. Unlike other subjective weighting methods, RANCOM allows decision-makers
to use various techniques such as ranking, scoring, classification and tournament techniques [26]. The proposed
methodology enables the creation of binary criteria rankings by ensuring that the vector sum is equal to 1. RANCOM
provides a robust framework for decision-making in complex environments by effectively integrating expert opinions
and subjective judgments. Its key strength lies in its flexibility to accommodate a variety of criteria, allowing
for a detailed understanding of situations based on expert judgments. By incorporating multiple perspectives into
the weighting process, RANCOM increases the accuracy and reliability of decision outcomes. In addition, its
systematic approach ensures transparency in the decision-making process, making it easier to justify the choices
made in both research and practice. These features make RANCOM an indispensable tool for solving multi-criteria
problems, particularly in fields such as insurance and finance, where multiple interacting factors must be considered
simultaneously. Applying the RANCOM technique consists of four steps [25, 26].

Step 1. In the first stage of the method, the selected criteria are evaluated and scored by the experts. At this
stage, experts evaluate the criteria using a method that suits them (ranking, scoring, classification or tournament).
The decision-makers determine the position of each criterion in relation to other factors by assigning lower values to
more important criteria.

Step 2. After receiving the expert opinions, the pairwise comparison matrix (MAC) shown in Eq. (1) is
constructed using the scale given in Eq. (2).

ci|Ccy Cy oo Cp
Cy | a1 aia -+ aim

MAC = a1 a21 cc A2m (1)
Gp1 Ap2 - Qpm

if £(Cy) < £(Cy) then 1
aij = ¢ if f(Ci) = f(Cy) then 0.5 @)
if f(C;) > f(C;) then 0

Step 3. Using the generated matrix, the horizontal vector of the summed criteria weights (SC'W)) is calculated
using Eq. (3).

SCWJ = Zaij (3)

Jj=1

Step 4. Finally, using Eq. (4), the subjective importance weights (w;) for the evaluation criteria are obtained.

SCW; =
W) = g A Y wy = 1 4)
J ijl SOWJ ; J

3.2 SIWEC Procedure

The SIWEC method developed by Puska et al. [27] is one of the subjective criteria weighting approaches.
In contrast to other subjective weighting methods, this method uses corrected steps for the ranking of decision
alternatives. In this way, decision experts are given a different weight in the decision process. SIWEC is a widely
employed approach for determining subjective weights, and in this study it was used to accurately reflect the relative
importance of criteria based on the expert opinions of decision-makers. One of the key strengths of SIWEC is its
ability to take into account the different perspectives and experiences of decision-makers, thereby facilitating the
calculation of weights. In addition, the flexibility of the method, its compatibility with different types of data and
its ease of application have proven to be significant advantages in the analyses conducted in the insurance sector. In
addition, the effective use of SIWEC in similar studies in the literature supports the validity and reliability of the
method, reinforcing its suitability for this research. The implementation process of the SIWEC method consists of
the following six steps.

Step 1. Decision matrix is constructed according to Eq. (5).
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Step 2. Initial matrix is normalized with Eq. (6).

xij

nij =

(6)

Lijmax

where, x;;,. represents the maximum value in the decision matrix.
Step 3. The standard deviation values of the evaluation criteria are determined using Eq. (7).

m

Step 4. The normalized and standard deviation values are integrated using Eq. (8).

Vij = Nij X 05 (8)

Step 5. The weighted sum matrix is created according to Eq. (9).

n

Sij = szj )

i=1

Step 6. Subjective importance weights of the criteria are obtained by Eq. (10) in the final step of the SIWEC
algorithm.

wy = i wi =1 (10)

3.3 Procedure of the Final Weights

The use of various MCDM tools in the process of determining criterion importance weights can lead to differences
in weight values [19]. In order to eliminate this situation, an aggregation operator that takes into account the effect
of different MCDM procedures simultaneously was used in this case study [28, 29]. In the present case study, the
weight values calculated by the RANCOM and SIWEC procedures were expressed as w](-RANCOM) and w'% TV FC) ,

respectively, and the final importance weight of each criterion was calculated using Eq. (11).

w; = lI/w§RANCOM) . \D)w§SIWEC) an

3.4 MAIRCA Procedure

In the process of evaluating and ranking alternatives, the MAIRCA procedure developed by Pamucar et al. [30] is
used to calculate the values of decision alternatives that are closest to the ideal ratings. The MAIRCA methodology
is well suited to assessing performance in the insurance industry due to the dynamic structure of the sector, which
involves the interaction of multiple criteria. MAIRCA approach allows both the ranking of alternatives and the
clustering of criteria, providing a comprehensive analysis of the performance of companies within the sector.
Compared to other methodologies, the main advantage of MAIRCA is its ability to take into account the interactions
between criteria when working with complex data, a crucial aspect that is often overlooked by methodologies that
focus solely on ranking. In addition, the flexible structure of the MAIRCA procedure and its compatibility with
different types of data offer significant advantages in the insurance industry, a field characterized by variability and
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multiple criteria. However, it has certain limitations, such as the computational cost and time required to apply the
algorithm when dealing with large datasets. However, these limitations are outweighed by the ability of the method
to provide robust and detailed analyses [22—-30]. The application steps of this technique are as follows [18]:

Step 1. The initial matrix indicated in Eq. (5) is prepared below.

Step 2. The preference probability (Pp;) value for each alternative is determined according to Eq. (12). For
decision-makers to be neutral, the preference probability values for the alternatives are equal to each other and the
sum is always equal to 1.

m

1
PBiZ*;E Pp; =1 (12)
m
i=1

Step 3. Criteria importance weights and preference probability values are integrated via Eq. (13).

kpi1 kpiz o0 kpin Ppiw;  Ppiwy -+ Ppiw,
k‘p21 kp22 T kan Ppowy  Ppowy -+ Ppow,

P . . = . . . . (13)
kpml kpm,Q te kpmn PBmwl PBlw2 te PBmwn

Step 4. The actual assessment matrix (/) is established with the aid of Eq. (14) for the beneficial criterion and
Eq. (15) for the non-beneficial criterion.

dyy — d-

krij=kpi; = dzj (14)
d;; — dt

krij=kpij = djj (15)

where, d;r =mak (dy,..., dy) andd;” =min (dy,..., dm)-
Step 5. Egs. (16)-(17) are used to obtain F', which is expressed as the total gap matrix.

fir fiz o fin
f21 f22 o f2n
= Kp - K, = . . . .
kpll - krll kp12 - kr12 e kpln - krln
kpo1 —kro1 kpoo — koo oo kpon — kron
kpml - krml kme - krmZ o kpmn - krmn
o 0, if kpij = krij
fig = { kpij = krigy  if Kpij > kri; ("
Step 6. The evaluation score (U;) for the decision alternatives is calculated based on Eq. (18).
U= fy (18)
i=1

The best alternative is the one with the lowest U; value.
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4 Performance Assessment for the Insurance Industry

The insurance industry plays a key role in the financial ecosystem by providing various risk-sharing mechanisms
and financial intermediation services that benefit both individuals and institutions. Monitoring the financial per-
formance of firms in this sector is essential to maintain stability and enhance market competitiveness. To address
this need, the current study introduces an integrated MCDM-based evaluation framework aimed at measuring the
financial performance of Turkish non-life insurance companies. The analysis focuses on the top nine insurers by
premium volume, using a case study approach. The financial data used in the study were collected from publicly
available company reports and industry databases to ensure reliability and comprehensiveness. The data used to
assess the financial performance of the insurance companies analyzed in this study were obtained from the annual
financial reports and activity reports regularly published by each company. These data were chosen carefully to
accurately reflect the overall performance of the sector and the position of each company in the market. In addition,
market share information was obtained from the Tiirkiye Sigorta Birligi (TSB) database. This approach strengthened
the reliability of the data used in the analysis and allowed for the creation of a comprehensive dataset, allowing for
an accurate assessment of the current state of the insurance sector. Table 2 shows the companies examined in the
analysis, and Table 3 details the performance indicators used in the evaluation process.

Table 2. Alternative insurance companies

Code Alternative Market Share(%)
11 Tirkiye Sigorta 0.1372
12 Allianz-Sigorta 0.1115
I3 Anadolu Anonim Tiirk Sigorta 0.0942
14 Axa Sigorta 0.0827
I5 Aksigorta 0.0476
16 HDI Sigorta 0.0472
17 Quick Sigorta 0.0464
18 Sompo Sigorta 0.0425
9 Ray Sigorta 0.0409

Table 3. Performance indicators

Code Definition Optimization
EC1 Total equity/total assets Max
EC2 Current assets/current liabilities Max
EC3 Net profit/total equity Max
EC4 Net profit/total-assets Max
EC5 Net premiums received/gross premiums received Max
EC6 Gross premiums received/total assets Max
EC7 Total liabilities/total equity Min
EC8  Gross premiums received/total shareholders’ equity Min
EC9 Gross claims paid/gross premiums received Min
EC10 Operating expenses/gross premiums received Min

5 Implementation of the RANCOM-SIWEC-MAIRCA Model

This section contains the outcomes of the proposed model for measuring the performance of insurance companies.
In this study, the RANCOM and SIWIEC approaches were chosen for subjective weighting due to their ability to
provide more accurate and reliable results in MCDM processes. The RANCOM procedure provides high flexibility
in determining weights by considering the interactions between criteria and is particularly notable for its ability
to integrate different expert opinions. This capability is particularly valuable in the insurance industry, where the
combination of different perspectives allows for a more comprehensive and accurate assessment. On the other hand,
SIWIEC allows for a systematic reflection of the subjective judgments of decision-makers, thus allowing for more
reliable weightings. Both methods provide more nuanced and flexible results than traditional weighting approaches,
making them more suitable for analysis in dynamic and diverse fields such as insurance.

5.1 Results of the RANCOM Procedure

RANCOM is a subjective weighting method that takes into account the judgments of decision-makers in the
weighting of criteria. In order to obtain the importance weights for the criteria using this method, the views
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of decision-makers were consulted. Information on the decision-makers consulted and their opinions is given in
Table 4.

Table 4. Features of the decision-makers

Decision-maker Position Experience
DM-I Deputy chairman of the board and CEO 20
DM-II Member of the corporate governance committee 25
DM-II Member of the early risk detection committee 15

DM-IV Member of the audit committee 28
DM-V Independent board member 18

In the interview with the decision-makers shown in Table 4, the objective of the study and the identified
evaluation criteria were explained in detail. The decision-makers were asked to assess the criteria using a scoring
method according to Eq. (2). Then the consensus views obtained were combined according to Eq. (1) and the
pairwise comparison matrix shown in Table 5 was formed.

Table 5. Pairwise comparison matrix

EC1 EC2 EC3 EC4 EC5 EC6 EC7 EC8 EC9 ECI10

ECl1 1 1 1 0 1 0 0 0 1 0
EC2 0 1 1 1 1 1 1 1 1 1
EC3 0 0 1 0 0 0 1 0 0 0
EC4 1 0 1 1 1 0 0 0 1 1
EC5 0 0 1 0 1 0 0 0 1 0
EC6 1 0 1 1 1 1 0 0 1 1
EC7 1 0 1 1 1 1 1 0.5 1 0
EC8 1 0 1 1 1 1 0.5 1 1 1
EC9 0 0 1 0 0 0 0 0 1 0.5
ECI10 1 0 1 0 1 0 1 0 0.5 1

With the help of the pairwise comparison matrix, the horizontal vector of the weights of the criteria (SCW})
was obtained by means of Eq. (3). The subjective importance weights (w;) of the criteria were then determined by
applying Eq. (4). The results are presented in Table 6.

Table 6. RANCOM results

SCW; wj Rank
ECI  5.0000 0.0893 7

EC2  9.0000 0.1607 1
EC3  2.0000 0.0357 10
EC4  6.0000 0.1071 5
EC5 3.0000 0.0536 8
EC6  7.0000 0.1250 4
EC7  7.5000 0.1339 3
EC8 85000 0.1518 2
EC9 25000 0.0446 9
EC10 5.5000 0.0982 6

5.2 Results of the SIWEC Procedure

Subjective importance weights for the criteria were determined in the second part of the analysis process using
the SIWEC methodology. In the first step of this method, the decision matrix was constructed according to Eq. (5).
During the construction of the decision matrix, the individual opinions of the decision-makers, whose information
is given in Table 4, were taken into account. Decision-makers were asked to rate the performance criteria on a scale
of 1-10. They were asked to assign higher scores to the criteria they considered more important and lower scores to
the criteria they considered less important. The decision matrix formed as a result of the decision-makers’ scores is
shown in Table 7.

72



Table 7. Decision matrix

EC1 EC2 EC3 EC4 ECS5 EC6 EC7 EC8 EC9 ECI10

DM-I 7 9 8 6 10 9 5 7 7 9
DM-II 6 8 8 6 10 9 6 7 7 9
DM-II 5 8 7 8 9 9 6 8 7 9
DM-1V 6 9 7 8 9 8 8 8 8 8
DM-V 6 9 6 7 9 9 6 8 6 10

Eq. (6) was applied to normalize the decision matrix generated according to the opinions of the decision-makers.
The normalized values are shown in Table 8.

Table 8. Normalized decision matrix

EC1 EC2 EC3 EC4 ECS ECé6 EC7 EC8 EC9 EC10

DM-I  0.7000 0.9000 0.8000 0.6000 1.0000 0.9000 0.5000 0.7000 0.7000 0.9000
DM-II  0.6000 0.8000 0.8000 0.6000 1.0000 0.9000 0.6000 0.7000 0.7000 0.9000
DM-II  0.5000 0.8000 0.7000 0.8000 0.9000 0.9000 0.6000 0.8000 0.7000 0.9000
DM-IV  0.6000 0.9000 0.7000 0.8000 0.9000 0.8000 0.8000 0.8000 0.8000 0.8000
DM-V  0.6000 0.9000 0.6000 0.7000 0.9000 0.9000 0.6000 0.8000 0.6000 1.0000

The standard deviation values for the criteria were first determined using Eq. (7) in the last step of the method.
Then the normalized values and standard deviation values were integrated using Eq. (8). Finally, the S;; values,
which are expressed as the weighted sum matrix, and the w; values, which express the importance weights of the
performance criteria, were obtained using Eqgs. (8)-(9), respectively. The findings of the calculations are indicated
in Table 9.

Table 9. Normalized decision matrix

Sij w Rank
EC1 0.4102 0.0787 9

EC2 0.5842 0.1121 4
EC3  0.4902 0.0941 6
EC4  0.4683 0.0899 8
EC5 0.6420 0.1232 1
EC6 0.6032 0.1158 3
EC7  0.4098 0.0787 10
EC8 0.5140 0.0987 5
EC9  0.4690 0.0900 7
EC10 0.6190 0.1188 2

5.3 Final Weighting Results

The subjective importance weights obtained based on the RANCOM and SIWEC methodologies were integrated
by the aggregation operator given in Eq. (10) in the final stage of the weighting process. The aim is to eliminate
inconsistencies in the decision-makers’ opinions and to obtain more reliable findings for the criteria. Considering
the methods employed in similar studies [28, 29], the ¥ value in this study was taken to be 0.5. This value assumes
that both methods are equally important and reliable, ensuring that equal weight is given to each technique. The ¥
parameter was set to maintain a balance between the results provided by the RANCOM and SIWIEC methodologies,
consistent with similar applications in the literature, ensuring that the contributions of both methods are assessed
equally. Table 10 shows the final weights calculated for each of the criteria.

Based on the final weighting findings, the most impactful indicators in assessing the performance of insurance
companies are EC2 (current assets to current liabilities), EC8 (gross premiums written to total equity), and EC6 (gross
claims paid to gross premiums). In contrast, EC3 (return on equity), EC9 (gross claims paid to gross premiums) and
ECI (total equity to total assets) are the least impactful indicators in the assessment process.
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Table 10. Final weight values of criteria

(RANCOM ) (SIWEC)

K Final w; Rank

ECl1 0.0893 0.0787 0.0840 8
EC2 0.1607 0.1121 0.1364 1
EC3 0.0357 0.0941 0.0649 10
EC4 0.1071 0.0899 0.0985 6
EC5 0.0536 0.1232 0.0884 7
EC6 0.1250 0.1158 0.1204 3
EC7 0.1339 0.0787 0.1063 5
EC8 0.1518 0.0987 0.1252 2
EC9 0.0446 0.0900 0.0673 9
EC10 0.0982 0.1188 0.1085 4

5.4 Results of the MAIRCA Procedure

After determining the final weights for criteria, the final stage of the analysis process was to assess the success of
insurance companies in terms of corporate financial performance by means of the MAIRCA procedure. In the first
stage of the MAIRCA procedure, a decision matrix was constructed according to Eq. (5) and is presented in Table 11.
The data in the decision matrix consist of the averages of the insurance companies for the period 2021-2023.

Table 11. Decision matrix

EC1 EC2 EC3 EC4 ECS ECé6 EC7 EC8 EC9 EC10
I1 0.2404 59671 0.2472 0.0581 0.2119 0.8270 1.3250 3.5211 0.2119 0.0811
2 01144 1.5216 0.3390 0.0389 0.5031 0.2246 7.7463 19670 0.5031 0.1488
I3 02104 1.1860 0.2553 0.0564 0.5194 0.7238 3.8075 3.4642 0.5194 0.1329
14 02538 1.3425 0.3913 0.0987 0.4540 0.6012 29479 23745 0.4540 0.1496
I5 0.1497 1.1531 0.2015 0.0304 0.5129 1.0982 5.6914 7.3169 0.5129 0.0815
I6 0.1652 1.1690 0.2969 0.0510 0.4076 0.8934 5.1106 5.4751 0.4076 0.1614
I7 0.2468 1.0680 0.3456 0.0906 0.4240 0.6013 3.1520 2.4616 0.4240 0.1066
I8 0.2405 5.1076 0.2855 0.0678 0.5423 0.7049 3.2325 3.0688 0.5423 0.1180
19 0.1807 1.1699 0.2682 0.0487 0.3685 1.0942 4.5620 6.1029 0.3685 0.0851

With the help of Eq. (12), the probability of preference values was then determined as Pg; = 1/9 = 0.1111.
Then, in the third step, the theoretical evaluation matrix K, obtained by Eq. (13) was formed, as shown in Table 12.

Table 12. Theoretical evaluation matrix

EC1 EC2 EC3 EC4 EC5 ECeé EC7 EC8 EC9 EC10
I1 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
2 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
I3 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
14 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
I5 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
I6 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
I7 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
I8 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121
I9 0.0093 0.0152 0.0072 0.0109 0.0098 0.0134 0.0118 0.0139 0.0075 0.0121

The actual evaluation matrix (K-) in Table 13 is the result of the application of Eqs. (14)-(15) for the beneficial
and non-beneficial criteria.

In Table 14, the total gap matrix values (F") were first calculated with Eqgs. (16)-(17). Then, the success scores
(U;) for the selected insurance companies and the success rankings based on these scores were reported by means of
Eq. (18).

According to the findings of the MAIRCA model presented in Table 14, Tiirkiye Sigorta (I1) emerged as the
best-performing insurance company in terms of corporate financial performance in 2021-2023. It is followed by
Sompo (I8), Quick (I7), Axa (I4), Ray (I9), Anadolu Anonim Tiirk (I3), Aksigorta (I5), HDI (I6) and Allianz (12).
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Table 13. Actual evaluation matrix

EC1 EC2 EC3 EC4 EC5 ECe6 EC7 EC8 EC9 EC10
I1 0.0084 0.0152 0.0017 0.0044 0.0000 0.0092 0.0118 0.0099 0.0075 0.0121
12 0.0000 0.0014 0.0052 0.0014 0.0087 0.0000 0.0000 0.0139 0.0009 0.0019
I3 0.0064 0.0004 0.0020 0.0042 0.0091 0.0076 0.0072 0.0100 0.0005 0.0043
14 0.0093 0.0008 0.0072 0.0109 0.0072 0.0058 0.0088 0.0129 0.0020 0.0018
I5 0.0024 0.0003 0.0000 0.0000 0.0089 0.0134 0.0038 0.0000 0.0007 0.0120
I6 0.0034 0.0003 0.0036 0.0033 0.0058 0.0102 0.0048 0.0048 0.0031 0.0000
I7 0.0089 0.0000 0.0055 0.0097 0.0063 0.0058 0.0085 0.0126 0.0027 0.0082
I8 0.0084 0.0125 0.0032 0.0060 0.0098 0.0074 0.0083 0.0110 0.0000 0.0065
19 0.0044 0.0003 0.0025 0.0029 0.0047 0.0133 0.0059 0.0032 0.0039 0.0115

Table 14. Actual evaluation matrix

ECl1 EC2 EC3 EC4 ECS EC6 EC7 EC8 EC9 ECI0 U; Rank

I1  0.0009 0.0000 0.0055 0.0065 0.0098 0.0042 0.0000 0.0040 0.0000 0.0000 0.0309
12 0.0093 0.0138 0.0020 0.0096 0.0012 0.0134 0.0118 0.0000 0.0066 0.0102 0.0778
I3 0.0029 0.0148 0.0052 0.0068 0.0007 0.0057 0.0046 0.0039 0.0070 0.0078 0.0593
14 0.0000 0.0143 0.0000 0.0000 0.0026 0.0076 0.0030 0.0011 0.0055 0.0103 0.0444
I5 0.0070 0.0149 0.0072 0.0109 0.0009 0.0000 0.0080 0.0139 0.0068 0.0001 0.0697
I6  0.0059 0.0148 0.0036 0.0076 0.0040 0.0031 0.0070 0.0091 0.0044 0.0121 0.0717
17 0.0005 0.0152 0.0017 0.0013 0.0035 0.0076 0.0034 0.0013 0.0048 0.0038 0.0431
I8 0.0009 0.0027 0.0040 0.0049 0.0000 0.0060 0.0035 0.0029 0.0075 0.0055 0.0379
19 0.0049 0.0148 0.0047 0.0080 0.0052 0.0001 0.0060 0.0108 0.0035 0.0006 0.0585

[
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6 Sensitivity Analysis

As part of the current research, a two-step sensitivity analysis was conducted to demonstrate the applicability
of the proposed model for comparing insurance companies. First, the effects of changes in the importance weight
values of the criteria preferred in the current research on the ranking performance of the alternatives were analyzed
over 50 different scenarios. Secondly, the results obtained based on the proposed MCDM model were compared
with different MCDM algorithms and the results obtained were evaluated.

6.1 Exploration of the Changes in Criteria Weights

The impact of changing the importance weights of the criteria on the final ranking results was examined in
accordance with the approach proposed by Bozani¢ et al. [31]. In this context, the score of the criterion with the
highest impact on performance (EC2) was reduced by 2% in each scenario. This 2% difference was then equally
distributed among the other nine criteria and new weight values were obtained for each criterion. The new weightings
obtained were integrated into the MAIRCA methodology and the performance rankings of the insurance companies
were observed. The findings for the alternatives are shown in Figure 2. There is no significant change in alternative
ranking. This is an important result in terms of the reliability of the model.

T | n 3 14 ]S ]l e—]]  e—]8  e—]9

Figure 2. Ranking of alternatives according to new weights
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6.2 Comparison of the Proposed Model with other MCDM Approaches

In the present study, the robustness of the ranking results obtained based on the proposed decision framework
was compared with Multi-Objective Optimization on the Basis of Simple Ratio Analysis (MOOSRA) [32], Root
Assessment Method (RAM) [33] and Simple Additive Weighting (SAW) [34] MCDM procedures. Figure 3 shows
the results of this comparison. Accordingly, it can be stated that the proposed integrated model is robust and reliable.

I 2 3 14 15 16 17 18 9

®=Proposed Model ®MOOSRA +~RAM ®SAW

>
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Figure 3. Ranking of alternatives according to different MCDM methodologies

Table 15 shows the correlation coefficients between the proposed integrated decision support tool and the ranking
results obtained from other MCDM models. According to the information given in the table, there is a high similarity
between the proposed decision tool and the other MCDM procedures.

Table 15. Coefficients of correlation between MCDM models

Proposed Model MOOSRA RAM  SAW

Proposed model 1.0000
MOOSRA 0.9667 1.0000
RAM 0.9500 0.9833 1.0000
SAW 0.9833 0.9500 0.9667  1.0000

6.3 Impact analysis of criterion elimination on the initial ranking result

In the final stage of the sensitivity analysis process, evaluations were made based on the sequential removal
of each criterion. This allowed for the observation of how performance rankings were affected by the removal of
criteria. According to the results presented in Figure 4, the rankings of the top three and the lowest-performing
companies did not change despite the removal of criteria, indicating that the performance of these companies is not
dependent on specific criteria. On the other hand, the rankings of other insurance companies showed slight changes
with the removal of some criteria. These results demonstrate that certain criteria have a stronger impact on the
ranking, and removing these criteria can significantly alter the rankings.

O = N W kA Lo 9 ® O O

> <K >
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Figure 4. Impact of criterion removal on rankings
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7 Conclusions and Directions for Future Research

The insurance sector is a main actor in the money and capital markets and makes a significant contribution
to the economy. As one of the indispensable parts of the financial system, insurance firms play a critical role in
managing risk and mitigating economic uncertainties. Therefore, regular analysis of the performance of companies
operating in the sector is of great importance for maintaining economic stability and creating a sustainable insurance
sector. This study focuses on the performance of Turkish insurance firms. In order to provide an objective and
systematic analysis, the study proposes a new MCDM approach by combining RANCOM, SIWEC and MAIRCA
methodologies. RANCOM and SIWEC are preferred for subjective weighting of criteria, while MAIRCA is preferred
for ranking companies.

The final weighting results, calculated by integrating the RANCOM and SIWEC procedures, show that the ratio
of current assets to current liabilities, the ratio of gross earned premiums to total equity and the ratio of gross earned
premiums to total assets are the most important performance indicators. However, the criteria with the lowest impact
on performance are the ratio of return on equity, the ratio of gross claims paid to gross premiums written and the ratio
of total equity to total assets. The MAIRCA results show that the most financially successful insurance company
is Tiirkiye Sigorta, followed by Sompo > Quick > Axa > Ray > Anadolu Anonim Tiirk > Aksigorta > HDI >
Allianz.

A two-step sensitivity analysis was applied to test the accuracy and validity of the conceptual framework
developed for the research. Firstly, the effects of changing the weights of the criteria on the ranking of the options
were investigated. Secondly, the reliability of the model was measured by comparing the results of the model with
different MCDM approaches. The sensitivity analyses show that the proposed model provides a reliable and robust
structure in decision-making processes.

The research focuses on the performance of insurance firms, one of the key elements of the financial system,
and provides important information both for those involved in the regulation and supervision of the sector and for
company managers in terms of monitoring long-term performance. In this context, the results of the research can
guide managers to improve the performance of insurance companies and achieve a significant competitive advantage
in the sector. In addition, the knowledge gained from the research can be used as a reference in the development
of policies implemented by decision-making mechanisms and in the process of improving the use of resources. In
addition, the results of this research provide critical insights for decision-makers in the Turkish non-life insurance
sector. Based on key financial performance indicators and company rankings, the following managerial implications
can be drawn:

* Customer relationship management and policyholder loyalty programs should be strengthened to retain profitable
customers.

» Cost control strategies such as process automation, digital claims management and operational efficiency
improvements should be implemented to reduce expenses without compromising service quality.

* Companies should focus on sustainable growth and capital allocation strategies to improve financial stability.

Practical implications based on the results of the developed decision methodology are as follows:

* Market leaders should continue to leverage their financial strength while exploring further expansion and
efficiency improvements.

* Bottom performers should reassess their financial strategies, particularly with regard to premium retention, cost
control and capital utilization, in order to enhance their competitive strength.

« Efficient underwriting practices and premium collection strategies are key to financial success. Companies
should prioritize increasing net premiums by improving customer risk assessment, pricing strategies and policyholder
(customer) retention.

* Cost control and operational efficiency are critical. Companies with high operating expenses should optimize
their cost structures by reducing administrative costs, improving claims management and investing in digitalization.

* Improving profitability through strong return on equity should be a priority. Insurers should focus on
profitability-driven investment strategies and capital efficiency to increase shareholder value.

As with many empirical analyses, this study has certain limitations. It focuses specifically on assessing the
financial performance of non-life insurers in the Turkish market, which limits the generalizability of the findings
to the broader insurance industry. Another limitation of this research is that the data utilized covers a short period
of time (2021-2023). While the findings provide valuable insights into the current state of the sector, a long-term
analysis could provide a more comprehensive understanding. Therefore, future research should consider extending
the data collection period to cover a longer timeframe. This would allow for the observation of more distinct patterns,
long-term effects and the sustainability of results over time. In future empirical studies conducted by researchers,
the research topic could be revisited by using different financial metrics. In addition, the inclusion of sustainability
indicators alongside financial indicators could add depth to the literature. Furthermore, financial performance
analysis could also be adapted to decision-making approaches based on fuzzy set theory by using expert opinion.

77



Data Availability

The data used to support the research findings are available from the corresponding author upon request.

Acknowledgements

The authors would like to thank the respondents who participated in the research and the reviewers who made a
valuable contribution to the quality of the work by giving constructive suggestions.

Conflicts of Interest

The author declares that there is no conflict of interest in the study.

References

[1] 1. Dawd and N. Benlagha, “Insurance and economic growth nexus: New Evidence from OECD countries,”
Cogent Econ. Financ., vol. 11, no. 1, p. 2183660, 2023. https://doi.org/10.1080/23322039.2023.2183660

[2] J. Oscar Akotey, F. G. Sackey, L. Amoah, and R. Frimpong Manso, “The financial performance of life insurance
companies in Ghana,” J. Risk Financ., vol. 14, no. 3, pp. 286-302, 2013. https://doi.org/10.1108/jrf-11-2012-
0081

[3] O.Y. Akbulut, “Analysis of the corporate financial performance based on Grey PSI and Grey MARCOS model
in Turkish insurance sector,” Knowl. Decis. Syst. Appl., vol. 1, pp. 57-69, 2025. https://doi.org/10.59543/kadsa
.v1i. 13623

[4] M. Curak, S. Loncar, and K. Poposki, “Insurance sector development and economic growth in transition
countries,” Int. Res. J. Financ. Econ., vol. 3, no. 34, pp. 29-41, 2009.

[5] S. Alenjagh and Roghayyeh, “Performance evaluation and ranking of insurance companies in Tehran Stock
Exchange by financial ratios using ANP and PROMETHEE,” Eur. Online J. Nat. Soc. Sci. Proc., vol. 2, no. 3,
pp- 3478-3486, 2015.

[6] G.M. Caporale, M. Cerrato, and X. Zhang, “Analysing the determinants of insolvency risk for general insurance
firms in the UK,” J. Bank. Financ., vol. 84, pp. 107-122, 2017. https://doi.org/10.1016/j.jbankfin.2017.07.011

[7]1 C. Y. Kung, T. M. Yan, and S. C. Chuang, “GRA to assess the operating performance of non-life insurance
companies in Taiwan,” J. Grey Syst., vol. 18, no. 2, pp. 155-160, 2006.

[8] J. C.J. Hao and L. Y. Chou, “The estimation of efficiency for life insurance industry: The case in Taiwan,” J.
Asian Econ., vol. 16, no. 5, pp. 847-860, 2005. https://doi.org/10.1016/j.asieco.2005.08.004

[9] S. Yao, Z. Han, and G. Feng, “On technical efficiency of China’s insurance industry after WTO accession,”
China Econ. Rev., vol. 18, no. 1, pp. 66—86, 2007. https://doi.org/10.1016/j.chieco.2006.10.005

[10] M. Luhnen, “Determinants of efficiency and productivity in german property-liability insurance: Evidence for
1995-2006,” Geneva Pap. Risk Insur. Issues Pract., vol. 34, no. 3, pp. 483-505, 2009. https://doi.org/10.1057/
gpp-2009.10

[11] C. P. Barros, M. Nektarios, and A. Assaf, “Efficiency in the Greek insurance industry,” Eur. J. Oper. Res., vol.
205, no. 2, pp. 431-436, 2010. https://doi.org/10.1016/j.ejor.2010.01.011

[12] R. Jalili Sabet and A. Fadavi, ‘“Performance measurement of insurance firms using a two-stage DEA method,”
Manag. Sci. Lett., vol. 4, no. 1, pp. 303-308, 2013.

[13] S. Sehhat, M. Taheri, and D. H. Sadeh, “Ranking of insurance companies in Iran using AHP and TOPSIS
techniques,” Am. J. Res. Commun., vol. 3, no. 1, p. 51, 2015.

[14] M. T. Ahmadi, Shadmehr, M. Derakhshani, F. Gerivani, and M. Noori, “Ranking of the insurance companies
of North Khorasan province using TOPSIS method,” Q. Monet. Financ. Econ., pp. 13-16, 2016.

[15] M. Ksenija, D. Boris, K. Snezana, and B. Sladjana, “Analysis of the efficiency of insurance companies in
Serbia using the fuzzy AHP and TOPSIS methods,” Econ. Res. Ekon. IstraZ., vol. 30, no. 1, pp. 550-565, 2017.
https://doi.org/10.1080/1331677x.2017.1305786

[16] P. Mimovi¢, D. Tadi¢, A. Borota-TiSma, S. Nesti¢, and J. G. Lafuente, “Evaluation and ranking of insurance
companies by combining TOPSIS and the interval fuzzy rough sets,” Serb. J. Manag., vol. 16, no. 2, pp.
279-299, 2021. https://doi.org/10.5937/sjm16-27672

[17] S. Khodamoradi, A. Safari, and R. Rahimi, “A hybrid multi-criteria model for insurance companies rating,”
Int. Bus. Res., vol. 7, no. 6, pp. 150-163, 2014.

[18] O. Y. Akbulut and T. Giimiiskaya, “Hayat dis1 sigorta sektdriinde finansal performansin biitiinlesik AHP-SV
ve MAIRCA yontemleri ile analizi,” Uciincii Sektér Sos. Ekon. Derg., vol. 57, no. 3, pp. 24262448, 2022.
https://doi.org/10.15659/3.sektor-sosyal-ekonomi.22.09.1941

78


https://doi.org/10.1080/23322039.2023.2183660
https://doi.org/10.1108/jrf-11-2012-0081
https://doi.org/10.1108/jrf-11-2012-0081
https://doi.org/10.59543/kadsa.v1i.13623
https://doi.org/10.59543/kadsa.v1i.13623
https://doi.org/10.1016/j.jbankfin.2017.07.011
https://doi.org/10.1016/j.asieco.2005.08.004
https://doi.org/10.1016/j.chieco.2006.10.005
https://doi.org/10.1057/gpp.2009.10
https://doi.org/10.1057/gpp.2009.10
https://doi.org/10.1016/j.ejor.2010.01.011
https://doi.org/10.1080/1331677x.2017.1305786
https://doi.org/10.5937/sjm16-27672
https://doi.org/10.15659/3.sektor-sosyal-ekonomi.22.09.1941

[19] O. Isik, M. Shabir, and M. Belke, “Is there a causal relationship between financial performance and premium
production? Evidence from Turkish insurance industry,” J. Mehmet Akif Ersoy Univ. Econ. Adm. Sci. Fac.,
vol. 10, no. 2, pp. 1388-1412, 2023. https://doi.org/10.30798/makuiibf.1220299

[20] O. Y. Akbulut and E. Aydogan, “Tiirkiye’de faaliyet gosteren hayat/emeklilik sigorta sektoriiniin finansal
performans analizi: 2010-2021 doénemi i¢in ampirik bir uygulama,” Turkish Stud., vol. 18, no. 4, pp. 1203—
1221, 2023. https://doi.org/10.7827/turkishstudies.71616

[21] R. Luki¢, “Analysis of the performance of insurance companies in Serbia based on the AHP-TOPSIS method,”
Marsonia éasopis Za Drustvena I Humanisticka IstraZivanja, vol. 2, no. 2, pp. 21-35, 2023.

[22] O. Isik, A. Calik, and M. Shabir, “A consolidated MCDM framework for overall performance assessment of
listed insurance companies based on ranking strategies,” Comput. Econ., vol. 65, no. 1, pp. 271-312, 2024.
https://doi.org/10.1007/s10614-024-10578-5

[23] R. Venkateswarlu and G. S. S. Bhishma Rao, “Profitability evaluation and ranking of Indian non-life insurance
firms using GRA and TOPSIS,” Eur. J. Bus. Manag., vol. 8, no. 22, pp. 153-170, 2016.

[24] O. Isik and 1. Adalar, “A multi-criteria sustainability performance assessment based on the extended CRADIS
method under intuitionistic fuzzy environment: A case study of Turkish non-life insurers,” Neural Comput.
Appl., vol. 37, no. 5, pp. 3317-3342, 2024. https://doi.org/10.1007/s00521-024-10803-0

[25] J. Wieckowski, B. Kizielewicz, A. Shekhovtsov, and W. Salabun, “Rancom: A novel approach to identifying
criteria relevance based on inaccuracy expert judgments,” Eng. Appl. Artif. Intell., vol. 122, p. 106114, 2023.
https://doi.org/10.1016/j.engappai.2023.106114

[26] J. Wieckowski, J. Watrébski, A. Shkurina, and W. Salabun, “Adaptive multi-criteria decision making for electric
vehicles: A hybrid approach based on RANCOM and ESP-SPOTIS,” Artif. Intell. Rev., vol. 57, no. 10, pp.
1-25, 2024. https://doi.org/10.1007/s10462-024-10901-4

[27] A. Puska, M. Nedeljkovi¢, D. Pamucar, D. Bozanié, and V. Simi¢, “Application of the new Simple Weight
Calculation (SIWEC) method in the case study in the sales channels of agricultural products,” MethodsX,
vol. 13, p. 102930, 2024. https://doi.org/10.1016/j.mex.2024.102930

[28] O. Y. Akbulut and Y. Aydin, “A hybrid multidimensional performance measurement model using the MSD-
MPSI-RAWEC model for Turkish banks,” J. Mehmet Akif Ersoy Univ. Econ. Adm. Sci. Fac., vol. 11, no. 3, pp.
1157-1183, 2024. https://doi.org/10.30798/makuiibf.1464469

[29] O. Isik, M. Shabir, G. Demir, A. Puska, and D. Pamucar, “A hybrid framework for assessing Pakistani
commercial bank performance using multi-criteria decision-making,” Financ. Innov., vol. 11, no. 1, pp. 1-35,
2025. https://doi.org/10.1186/s40854-024-00728-x

[30] D.Pamucar, L. Vasin, and V. Lukovac, “Selection of railway level crossings for investing in security equipment
using hybrid DEMATEL-MARICA model,” in XVI International Scientific-Expert Conference on Railway,
Railcon, 2014, pp. 89-92.

[31] D. Bozanié, A. Mili¢, D. Tesi¢, W. Salabun, and D. Pamucar, “D numbers—FUCOM—fuzzy RAFSI model for
selecting the group of construction machines for enabling mobility,” Facta Univ. Ser. Mech. Eng., vol. 19, no. 3,
p. 447, 2021. https://doi.org/10.22190/fume210318047b

[32] M. C. Das, B. Sarkar, and S. Ray, “Decision making under conflicting environment: A new MCDM method,”
Int. J. Appl. Decis. Sci., vol. 5, no. 2, pp. 142—162, 2012. https://doi.org/10.1504/ijads.2012.046505

[33] A. Sotoudeh-Anvari, “Root Assessment Method (RAM): A novel multi-criteria decision making method and
its applications in sustainability challenges,” J. Clean. Prod., vol. 423, p. 138695, 2023. https://doi.org/10.101
6/j.jclepro.2023.138695

[34] C. W. Churchman and R. L. Ackoff, “An approximate measure of value,” J. Oper. Res. Soc. Am., vol. 2, no. 2,
pp- 172-187, 1954. https://doi.org/10.1287/opre.2.2.172

79


https://doi.org/10.30798/makuiibf.1220299
https://doi.org/10.7827/turkishstudies.71616
https://doi.org/10.1007/s10614-024-10578-5
https://doi.org/10.1007/s00521-024-10803-0
https://doi.org/10.1016/j.engappai.2023.106114
https://doi.org/10.1007/s10462-024-10901-4
https://doi.org/10.1016/j.mex.2024.102930
https://doi.org/10.30798/makuiibf.1464469
https://doi.org/10.1186/s40854-024-00728-x
https://doi.org/10.22190/fume210318047b
https://doi.org/10.1504/ijads.2012.046505
https://doi.org/10.1016/j.jclepro.2023.138695
https://doi.org/10.1016/j.jclepro.2023.138695
https://doi.org/10.1287/opre.2.2.172

	1 Introduction
	2 Literature Review
	3 Methodology
	3.1 RANCOM Procedure
	3.2 SIWEC Procedure
	3.3 Procedure of the Final Weights
	3.4 MAIRCA Procedure

	4 Performance Assessment for the Insurance Industry
	5 Implementation of the RANCOM-SIWEC-MAIRCA Model
	5.1 Results of the RANCOM Procedure
	5.2 Results of the SIWEC Procedure
	5.3 Final Weighting Results
	5.4 Results of the MAIRCA Procedure

	6 Sensitivity Analysis
	6.1 Exploration of the Changes in Criteria Weights
	6.2 Comparison of the Proposed Model with other MCDM Approaches
	6.3 Impact analysis of criterion elimination on the initial ranking result

	7 Conclusions and Directions for Future Research

