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Abstract
This study aims to evaluate the performance 
of life and pension companies operating in the 
Turkish insurance sector with a hybrid decision 
model consisting of SD and MARCOS procedu-
res. Within the framework of the proposed per-
formance evaluation model, the criteria selected 
in line with the previous literature are weighted 
using the SD procedure. Then, the weight co-
efficients obtained from the SD procedure are 
integrated into the MARCOS model, and the 
performance of the companies in the sample is 
compared and ranked. SD results demonstrate 
that the most efficient criterion for a company’s 
performance is the total debts criterion. In additi-
on, Garanti Pension and Life and Ziraat Life and 
Pension companies have demonstrated superior 
financial performance compared to other com-
panies during the five-year period analyzed.
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1. INTRODUCTION

The insurance industry has a significant place in the daily life of modern society in developing eco-
nomies as well as developed ones. The insurance sector provides assurance to individuals and com-
panies by covering possible damages that may arise in daily life. It also has a positive and significant 
impact on the growth and development of the economy by creating resources for financial markets 
(Sharma et al., 2021).

As of 2019, it is known that the share of the insurance sector in the finance sector in Turkey is 
4.1%. As of the beginning of 2020, a total of 66 insurance, reinsurance and pension companies ope-
rate in the sector, including 40 non-life, 17 life and pension companies, and 6 life and 3 reinsurance 
companies (MBMSAKB, 2020).

The long-term funds that life insurance firms offer to the economy are more crucial in building 
economic stability than the short-term funds produced by non-life insurance companies. Private pen-
sion businesses and life insurance companies both play an important role in maintaining economic 
growth and stability. (Şamiloğlu et al., 2019). Due to the structure of the system, a significant portion 
of the funds collected from the private pension system established as a supplement to the existing 
public social security system are evaluated on the financial markets. Thus, it is ensured that individual 
savings are transformed into long-term funds and large investments.

Regular analysis of the financial performance of the insurance sector, which functions both as 
a risk transfer mechanism and as a financial intermediary in an economy, is of great importance to 
various stakeholders such as managers, policyholders, insurance intermediaries, and policymakers.      
Performance analyses for companies operating in the insurance sector contribute to the evaluation of 
the market value and financial strength of individual companies and to the growth and development 
of the sector.

When the applied studies in the literature are examined, it is discovered that the majority of these 
studies focus on non-life companies. As a result, in this study, performance evaluation was made 
using a sample of life and pension companies.

     The objective of this paper is to propose a hybrid MCDM approach for assessing the perfor-
mance of life and pension companies operating in the Turkish insurance industry in the period of 
2015-2019. The proposed performance assessment model consists of SD and MARCOS techniques. 
In this study, unlike previous studies in the literature, a long-term analysis is performed instead of a 
single-term analysis. Secondly, the performance evaluation model proposed in this study is applied to 
life and pension companies for the first time in the literature.

2. LITERATURE REVIEW

The literature review section is in threefold: (1) The Applications of the MCDM in the Performance 
Assessment of Life and Pension Firms, (2) The Application Areas of the SD procedure, (3) The App-
lication Areas of MARCOS procedure.
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Table 1
Literature Summary



International Journal of Insurance and Finance4 ÇAMLIBEL



International Journal of Insurance and Finance 5ÇAMLIBEL

As can be seen from the literature summary, an assessment model that includes SD and MARCOS 
methods has not been used in previous studies. Therefore, in this study, these two MCDM techniques 
will be used in the long-term performance evaluation of life and pension companies.

3. PROPOSED PERFORMANCE EVALUATION MODEL

In this section, the details of the proposed approach to measuring and evaluating the performance of 
life and pension companies operating in the Turkish insurance sector are presented. The proposed 
approach consists of two main parts including SD and MARCOS procedures. First, the SD procedure 
is employed to determine the weight coefficients of the criteria. Then, a hybrid approach is developed 
by integrating the criterion weights obtained from the SD procedure with the MARCOS method. The 
general framework of the model proposed within the scope of the study is presented in Figure 1.
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Figure 1
Systematic Steps of the Proposed Methodology

3.1. Standart Deviation (SD) Method

The SD method, based on calculating how much each variable deviates from its mean, allows the we-
ights of criteria to be calculated objectively from the existing data set and has three application steps 
(Diakoulaki et al., 1995: 766):

Step 1: Decision matrix                        is constructed as shown in Equation (1). 

(1)

(2)

(3)

(4)

In Equation (1),       denotes the performance value of the ith alternative on the jth criterion

Step 2: The elements of the above decision matrix are normalized employing Equation (2) or Equa-
tion (3).

a) For benefit-type criteria

b) For cost-type criteria

         is the normalized performance value of ith alternative on jth criterion.

Step 3: The criteria weights are determined by applied Equation (4).

In Equation (4),       denotes the standard deviation value of the jth criterion.
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(5)

(6)
(7)

(8)

(9)

(10)

(11)

(12)

3.2. Marcos Method

The steps of the MARCOS method are as follows:

Step 1: A decision matrix (X) is formed. This matrix is shown in Equation (1).

Step 2: An extended decision matrix (G) is created as shown in Equation (5):

The anti-ideal solution (AAI) is the worst alternative, while the ideal solution (AI) is the best alterna-
tive. These values are computed as follows;

In Eqs. (6) and (7), BT and CT denote the benefit-type and cost-type criteria, respectively.

Step 3: Normalization of the extended initial matrix (G). The elements       of the normalized matrix                                     	
	               are identified as follows:

Step 4: Calculation of the weighted matrix                            In this step, the normalized matrix (Z) is 
multiplied by the weight coefficients of criterion

Step 5: Calculation of the utility degree (    ) of alternatives. In this step,     values of an alternative in 
relation to the anti-ideal and ideal solution are computed by applied Eqs. (10) and (11).

where:

Step 6: Determination of the utility function            of each alternative via Equation (13).

where:
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In Eqs. (14) and (15), while                  presents the utility function concerning the anti-ideal solution,
       denotes the utility function regarding the ideal solution.

Step 7: The alternatives are ranked according to the final utility function. The best alternative has the 
highest value of the utility function.

4. APPLICATION 

This study aims to evaluate the performance of life and pension companies operating in the Turkish 
Insurance sector in the 5-year period covering 2015-2019 using integrated SD and MARCOS met-
hods. Tables 2 and 3 contain explanations about the companies and performance criteria used in the 
study. The data comprising the study’s sample are compiled from the annual reports of the companies.

Table 2
Life and pension companies

Table 3 
Performance Criteria Used in the Study
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4.1. Determination of Criteria Weights With SD Method

Table 4 shows the decision matrix created by considering the 2015 data of the companies.

Table 4
Decision Matrix for 2015

According to Equation (2) and Equation (3), the elements of the decision matrix are normalized. The 
normalized matrix created depending on the benefit and cost targets is presented in Table 5.

Table 5
Normalized Decision Matrix for 2015

The objective weighting coefficients calculated for each criterion using Equation (4) for 2015 data 
as well as the other year’s data are given in Table 6. According to the results reported in Table 6 for 
all years, the most effective criterion on the performance of companies is the total debts criterion, 
symbolized by K10.
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Table 6
Weights of criteria by years

4.2. Ranking of Companies With Marcos Method     

Despite the fact that our study covers the years 2015-2019, application procedures for the 2015 case 
are given in this paper. Table 11 displays the results of the MARCOS procedure’s application to the 
rankings for the remaining years. First, the weight coefficients calculated using the SD technique are 
transferred to the MARCOS method, followed by the application of Equation (5) to determine iden-
tify the extended decision matrix. Table 7 shows the extended decision matrix.

Table 7
Extended decision matrix (2015)

The extended decision matrix is normalized employing Equation (8). Table 8 demonstrates the 
normalized matrix.
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Table 8
Normalized decision matrix (2015)

After the normalization process of the decision matrix, the weighted normalized decision matrix 
in Table 9 is obtained as a result of the multiplication of the criteria weight values obtained by the SD 
method and the elements of the normalized matrix.

Table 9
Weighted decision matrix (2015)

Equations (10) to (15) are used to define the parameters of                                                     as 
shown in Table 10.
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Table 10
Utility degrees and utility functions of alternatives (2015)

MARCOS ranking results for all years examined within the scope of the analysis are given in Tab-
le 11. When the performance scores in Table 11 are analyzed, it is seen that Garanti Pension and Life 
is the most successful company in 2015, 2016 and 2017. However, in 2018 and 2019, Ziraat Life and 
Pension is the company with the highest performance. Also, the results in Table 11 reveal that Vakıf 
Pension is the most unsuccessful company in all the years examined.

Table 11
MARCOS Results by years

5. CONCLUSION

In this study, the integrated SD and MARCOS models are proposed to analyze the life and pension 
companies’ financial performance in Turkey. In the performance analysis, we have employed the 
2015-2019 financial data of ten companies. The evaluation criteria selected based on the previous 
literature in financial performance analysis are premium production, total assets, shareholders’ equ-
ity, profit (loss) before tax, liquidity ratio, conservation rate, number of employees, net loss premium 
ratio, premiums received net shareholders’ equity—ratio and total debt, respectively.

In the financial performance analysis, the SD method is employed to compute the weighting co-

ÇAMLIBEL
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efficients for the financial criteria determined. Then, the MARCOS procedure is used to rank private 
pension and life insurance companies. As far as we know, unlike previous studies (Genç et al., 2015; 
Özbek, 2015; Ege et al., 2016; Şahin and Başarir, 2019; Noyan et al., 2019; Bayrakci and Aksoy, 
2019; Acer et al., 2020; Uçar and Şahin, 2020), the financial performance analysis of life and pension 
companies is carried out within the framework of the SD-MARCOS model for the first time in this 
study. In other words, in spite of the fact that there are many studies in the previous literature focusing 
on financial performance analysis of life and pension companies in Turkey, no study using the SD-
MARCOS performance evaluation model is found in the previous literature.

The results obtained with the SD objective criterion weight determination method indicate that the 
most influential criterion on the financial performance of life and pension companies in the analysis 
period is total debt. When the MARCOS ranking results are analyzed, it has been determined that 
Garanti Pension and Life and Ziraat Life and Pension companies stand out in terms of financial per-
formance in the analyzed 5-year period.

The systematic monitoring and analysis of the performance of insurance and pension companies 
are of great importance for both the financial markets and the future of the economy. Thanks to these 
analyzes, companies can gain a competitive advantage by better understanding their place in the mar-
ket. Moreover, regulatory authorities can make more appropriate decisions for the development and 
growth of the sector. In addition, the increase in the number of studies on life and pension companies 
can contribute to better understanding and recognition of these companies in the society, which in 
turn can help these companies to increase their market share and grow.

Like many others, this study has some limitations. Firstly, the results obtained from this study are 
valid only for 10 companies. Findings from the study may not be valid for other insurance companies 
in Turkey that are not included in the sample. Period considered in this study is another limitation of 
the study. In the future studies, the validity of the results of this study can also be checked by using 
different weighting (MEREC, LOPCOW, CRITIC, SV, PSI, LBWA, BWM, DEMATEL etc.) and 
ranking methodologies (MAIRCA, MACONT, COCOSO, WEDBA, COPRAS, EDAS, ARAS, etc.) 
within the framework of MCDM methods.
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