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Abstract 
The labor market, a complex structure with distinct dynamics, is significantly 

influenced by various macroeconomic factors. Enhancing its resilience against 

economic uncertainty and shocks is paramount for ensuring overall economic 

stability. This study sought to evaluate the labor market performance of G7 

countries between 2000 and 2023, employing a set of labor market indicators. 

The Trapezoidal Fuzzy Full Consistency Method (TrF-FUCOM) was utilized to 

rank these indicators and determine their respective weights, while the DOmbi 

Bonferroni (DOBI) method was applied to establish the performance ranking of 

the G7 countries' labor markets. Analysis revealed that unit labor costs were the 

most influential indicator in terms of performance ranking. This was followed by 

average annual wages, the hourly earnings index, the labor force participation 

rate, total labor force, the unemployment rate, and average annual working hours 

in descending order of importance. The resulting labor market performance 

ranking placed Japan first, followed by the United States, Germany, Canada, 

France, the United Kingdom, and Italy. 
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Öz 
Belirgin dinamiklere sahip karmaşık bir yapı olan işgücü piyasası, çeşitli 

makroekonomik faktörlerden önemli ölçüde etkilenmektedir. Ekonomik 

belirsizlik ve şoklara karşı dayanıklılığını artırmak, genel ekonomik istikrarı 

sağlamak açısından hayati önem taşımaktadır. Bu çalışma, bir dizi işgücü piyasası 

göstergesini kullanarak 2000 ile 2023 yılları arasında G7 ülkelerinin işgücü 

piyasası performansını değerlendirmeyi amaçlamıştır. Bu göstergeleri sıralamak 

ve her birinin ağırlığını belirlemek için Trapezoidal Fuzzy Full Consistency 

Yöntemi (TrF-FUCOM) kullanılırken, G7 ülkelerinin işgücü piyasalarının 

performans sıralamasını oluşturmak için DOmbi Bonferroni (DOBI) yöntemi 

uygulanmıştır. Analizler, birim işgücü maliyetlerinin performans sıralaması 

açısından en etkili gösterge olduğunu ortaya koymuştur. Bunu, önem sırasına 

göre azalan bir şekilde, ortalama yıllık ücretler, saatlik kazanç endeksi, işgücüne 

katılım oranı, toplam işgücü, işsizlik oranı ve ortalama yıllık çalışma saatleri 

izlemiştir. Sonuçta ortaya çıkan işgücü piyasası performans sıralamasında 

Japonya birinci sırada yer alırken, onu sırasıyla ABD, Almanya, Kanada, Fransa, 

Birleşik Krallık ve İtalya izlemiştir. 
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1. Introduction 

Countries implement various policies with the aim of achieving full employment. These 

policies are expected to contribute to economic stability and enhance the country’s level of 

economic development. However, employment performance in a country is strongly influenced 

by macroeconomic policies (Akçoraoğlu, 2010: 104). Labor market rigidities can create adverse 

conditions for economic stability. The prolonged recovery processes following economic shocks 

and uncertainties make it essential to understand labor market dynamics.  

The 2008 Financial Crisis and the subsequent slow recovery demonstrated how significant 

economic downturns can lead to long-term economic and social costs. It has been observed that 

some public policies designed to reduce crisis risk actually reduce growth and employment in the 

long term. However, this is not the case for public policies that enhance the resilience of the labor 

market—that is, policies that limit fluctuations in employment and increase an economy’s 

capacity to recover quickly following economic shocks. These policies are important not only for 

limiting the short-term social costs of economic downturns but also for supporting the labor 

market and economic performance in the medium and long term by mitigating the cascading 

effects of cyclical impacts on high structural unemployment (Hijzen et al., 2018: 173–174). 

Labor market performance indicators essentially demonstrate the success of a country's 

labor market relative to other countries. In determining this, a high employment rate alone is not 

sufficient. While achieving employment growth, a number of factors must be in place for the 

labor market to function properly. For instance, employment growth can be achieved through 

flexible working arrangements; however, this may also lead to precarious employment and 

inefficiency. In order to enhance labor market performance, various factors such as wages, labor 

costs, minimum wage levels, and overtime hours should be taken into consideration (Güllü, 2025: 

92). Therefore, making comparisons through indicators that represent the labor market is 

considered important. In this context, it is thought that benchmarking countries with respect to 

their labor markets will facilitate more accurate policy choices by identifying successful and less 

successful countries. 

Labor market performance assessment requires the simultaneous analysis of numerous and 

often conflicting factors. Consequently, this presents a multidimensional and structurally complex 

problem for countries. In this context, traditional single-criterion analysis approaches fall short in 

evaluating this complex structure. Multiple Criteria Decision Making (MCDM) methods offer a 

holistic perspective by accounting for the relationships among criteria and systematically 

evaluating the multidimensional performance of alternatives. A labor market performance 

assessment conducted within this framework can provide policymakers with an objective 

dimension for strategy development.  

The efficient functioning of the labor market has a direct impact on economic growth, 

productivity, and competitiveness. This study examines labor market performance among the G7 

countries, which comprise the world’s seven most advanced economies. Comparing labor market 

performance across these countries is considered important for demonstrating the effectiveness 

of employment policies, social security systems, and labor regulations. In this context, evaluating 

labor market performance is considered crucial for determining successful employment policies 

for these countries. Additionally, the limited number of studies on labor markets, as observed in 

research using the MCDM methods, served as another motivation for this study. This study 

develops an alternative to traditional approaches by evaluating labor market performance in terms 
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of capacity, cost, and welfare. Thus, it aims not only to provide a country ranking to the economics 

literature but also to serve as a methodological and empirical guide on how to measure 

performance, which indicators can be used for evaluation, and which policies can be implemented 

to improve it. A performance comparison of the labor markets of G7 countries for the years 2000–

2023 was conducted using the TrF-FUCOM and DOBI methods. The first part of the study covers 

labor market regulatory practices, the second part presents literature examples, and the third part 

focuses on the analysis. 

 

2. Labor Market Policies and Regulations 

The ultimate objective of economic policies is to achieve sustainable growth and full 

employment within the framework of price stability (Akyıldız, 2017: 186). Labor market rigidities 

make it difficult to achieve full employment, even for developed countries. The significant rise in 

unemployment rates from the 1970s to the present keeps this issue in the spotlight. Especially 

during periods of economic instability, uncertainty persists regarding which labor market policies 

or regulations will be successful. In this context, labor market policies consist of measures aimed 

at influencing outcomes such as employment and unemployment (Günsan and Yergin, 2021: 

1163). Labor market regulations, on the other hand, primarily encompass the framework that 

defines the operational rules of the labor market (Bayar, 2019: 13). Throughout the process up to 

the present day, it has been observed that countries have adopted various approaches regarding 

the labor market. 

Labor market policies consist of public policies implemented to reduce unemployment, 

increase employment, and ensure a balance between labor supply and demand in a country. Labor 

market policies generally include active and passive labor market policies. These policies are 

preferred by governments because they provide social security through public assistance and offer 

pathways for re-entry into the labor market (Helmdag, 2025: 71; Alkaya and İslamoğlu, 2024: 

21). Active labor market policies are favored by policymakers in many OECD countries. Active 

labor market policies play a significant role in combating cyclical and structural unemployment 

and are viewed as a tool for promoting employment. Following the Great Recession, interest has 

been reignited in the potential of active labor market policies to help alleviate various labor market 

issues, including youth unemployment and long-term unemployment. In many countries, 

governments spend significant amounts on active labor market policy measures for the 

unemployed. The objective is to enhance the employment prospects of individuals who are 

unemployed and to accelerate the duration required for them to secure employment. Spending on 

active labor market policies—such as job search assistance, training, wage subsidies, and public 

employment—can exceed 1% of GDP in some countries. However, there are questions regarding 

the effectiveness of active labor market policy interventions. Evidence regarding the causal effects 

of active labor market policies has been available in Europe since the early 2000s. In contrast, 

evaluations of active labor market policies in the United States have been developed since the 

1980s (Eichhorst and Konle-Seidl, 2016: 7-8). 

In the early 1980s, most European countries underperformed the United States in terms of 

labor market performance. Studies conducted during this period indicated that the rise in 

unemployment rates was largely linked to long-term structural factors. This development drew 

attention to the rigidities in the European labor market. These rigidities stemmed particularly from 

public interventions in the labor market—a hallmark of European economies—and the strength 
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of labor unions. The European Commission emphasized the need to create employment by taking 

into account the industrial structure and through growth-oriented macroeconomic policies. 

However, the process of establishing a single currency within the European Union created an 

obstacle to the implementation of national monetary policies. This situation has created an 

environment where country-specific negative shocks cannot be addressed through domestic 

demand management policies. Although there is a notion that the impact of shocks on 

employment could be balanced by increasing labor market flexibility, sufficient success has not 

been achieved in this regard (Destefanis and Mastromatteo, 2010: 714-715). During shocks, rising 

unemployment rates may exhibit persistent characteristics and tend to persist for extended 

periods. While labor market rigidities are cited as an explanation for high unemployment, this 

concerning situation for countries exerts a negative impact on overall economic stability. 

At this point, many European countries have simultaneously employed two distinct policy 

tools. The first policy has focused on tighter labor market regulations. This involves maintaining 

the generally strong legislation in place regarding employment protection. The second policy, 

however, has focused on increasing flexibility. Within this framework, the aim has been to create 

employment through flexible and fixed-term contracts, with the goal of encouraging job creation. 

This regulation, aimed at a more flexible labor market where temporary jobs have become 

widespread, has begun to reduce unemployment without harming the “insiders” protected by high 

employment levels. There is no clear consensus in the literature regarding whether the flexibility 

provided in this manner leads to increased employment. It can be argued that the costs of layoffs 

reduce labor mobility. However, the impact of fixed-term contracts on unemployment remains 

uncertain. In general, it is concluded that the implementation of fixed-term contracts is equivalent 

to a reduction in dismissal costs and, therefore, its effect on unemployment remains uncertain 

(Cahuc and Postel-Vinay, 2002: 63–64).  

There are views that employment protection, which falls under labor market regulations, 

leads to inefficiency. Accordingly, it has long been debated that employment protection increases 

unemployment and harms economic growth. This view remains widespread among policymakers 

today. The proposed policy solution typically involves deregulating the labor market to promote 

growth in employment, production, and income (Brancaccio et al., 2020: 1). 

Countries can improve their labor markets not only by implementing their own policies but 

also by drawing on the successful practices of other countries. For example, the United States has 

examined Japan’s model of work organization and employment stability, and Germany’s 

apprenticeship system, works councils, and union structure, with the aim of increasing economic 

efficiency. This has sparked a debate over whether institutions in industrialized countries 

eventually become similar to one another and to what extent successful institutions can be 

transferred to other countries. While critiques of the welfare state often focus on efficiency, these 

programs also aim to achieve different objectives, such as equality. Therefore, a cost-benefit 

analysis is crucial when evaluating them. Institutions may not always increase efficiency in the 

short term, but they can contribute to the better functioning of markets. Additionally, economies 

may follow different development paths, leading to equilibria based on either low- or high-skilled 

labor. Since these outcomes depend largely on a country’s institutional structures, it is necessary 

to consider the entire institutional framework rather than individual policies when evaluating 

economic regulations (Buttler et al., 2017: 2). 
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It is evident that the debate over labor market regulations continues in both theory and 

practice. It is clearly evident that objective evaluation criteria are needed from the perspective of 

economic stability and full employment objectives. From this perspective, the idea has emerged 

that a performance evaluation based on indicators representing the labor market is necessary. It is 

believed that a performance evaluation conducted for this purpose will clearly identify the 

strengths and weaknesses of the labor market, thereby ensuring the success of policy 

implementations. 

 

3. Literature 

In recent years, much of the discussion regarding comparative employment performance 

has focused on the impact of labor market institutions and policies (Epstein et al., 2008: 67). 

However, there are studies that examine the impact of macroeconomic and demographic factors 

on labor market performance. 

Arpaia and Mourre (2005) reviewed the literature examining the relationship between labor 

market institutions and labor market performance. They noted that labor market institutions do 

influence performance, but there is no consensus regarding the transmission channels. It was 

pointed out that, given the complexity of labor market issues, a one-size-fits-all approach would 

not be realistic. Given the complex effects of institutions, it was emphasized that accounting for 

the interactions they create among themselves and with policy shocks is crucial. It was noted that 

labor market institutions must adapt to the changing structure of markets and technological 

advancements. Buscher et al. (2005) investigated the role of institutions in labor market 

performance across European countries. Institutional variables included employment protection 

legislation, wage bargaining structures, tax and transfer systems, and active labor market policies. 

The results indicated that flexibility and work incentives are appropriate strategies for improving 

employment. It was noted that institutional development must be improved to achieve definitive 

policy outcomes.  

Tvrdon (2015) investigated the impact of institutional factors on the labor market in EU 

member states. The findings of the analysis showed that increases in tax rates raise 

unemployment, while active labor market policies reduce unemployment, thereby offsetting the 

negative effects of taxation. Furthermore, while collective bargaining had a very weak effect on 

the employment rate, other variables were found to be statistically insignificant. These results 

indicate that the impact of labor market institutions on these variables is uncertain. Perugini and 

Signorelli (2007) investigated labor market performance in the EU-15 countries. The study 

examined the national and regional differences in labor market performance indicators from both 

theoretical and empirical perspectives. The findings generally indicate an improvement in labor 

market performance despite declining growth rates. However, it was noted that the coefficients 

reflecting changes in growth rates and labor market performance indicators were unstable over 

time and across countries. 

Asaleye et al. (2021) investigated the impact of trade openness on labor market 

performance in Nigeria. According to the research findings, it was determined that trade openness 

has a negative effect on employment and wages. Additionally, it was found that a trade openness 

shock has a greater impact on wages than on employment. Klinger and Rothe (2012) examined 

the effectiveness of labor market reforms implemented between 2003 and 2005 in response to 
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high unemployment in Germany. The findings indicate that the reforms accelerated the growth of 

the stock of unemployed, particularly among the long-term unemployed.  

In their study, Boulhol and Sicari (2013) examined labor market performance across OECD 

countries by focusing on the age structure of employment rates, with a particular emphasis on 

France. The aim was to compare the age structure of employment across OECD countries, 

calculate the statistical contribution of each age group to the difference in unemployment rates 

between countries, and estimate the sensitivity of unemployment rates to the economic cycle by 

age group. According to the results, France is one of the OECD countries with the highest 

dispersion of employment rates across age groups. The youth unemployment rate is particularly 

sensitive to cyclical fluctuations in Spain, Belgium, and France. Studies have been conducted on 

how youth unemployment affects labor market performance. In their study, Demidova et al. 

(2015) investigated the factors determining high youth unemployment rates in Russia and Italy. 

They emphasized the necessity of not overlooking regional effects in the fight against youth 

unemployment, despite labor market policies being implemented at the micro and local levels.  

There are studies examining the labor market performance of immigrant entrepreneurs 

(Wang and Shen, 2022). In their study, Chen and Skuterud (2018) assessed the impact of the 

growing interest in international students in Canada on labor market performance. They found 

that former international students performed better than their foreign-born and educated peers but 

performed worse than Canadian-born and educated graduates from similar post-secondary 

programs.  

Vella (1994) examined the effect of women’s perceptions of gender roles on labor market 

performance. An index of attitudes toward gender roles was constructed using Australian data. 

According to the results, women’s attitudes are associated with family and background 

characteristics. Women’s attitudes exhibit weak externalities with respect to educational level. 

Therefore, traditional gender role attitudes exert an influence on labor market performance. 

Bradley and Stephens (2007) examined employment performance in 17 developed 

countries within the frameworks of liberal and institutional political economy. The results of the 

analysis yielded findings consistent with two hypotheses. In this context, it was noted that long-

term unemployment substitution rates, social security taxes, and employment protection laws 

have negative effects on employment levels. Contrary to neoliberal hypotheses but consistent with 

institutionalist hypotheses, they found that short-term unemployment replacement rates, active 

labor market policies, and neocorporatist bargaining have positive effects on employment levels, 

and that total taxes have no effect on employment levels. 

Epstein et al. (2008) used the fuzzy cluster QCA method to determine employment 

performance in the low-wage private sector across 14 countries. The results showed that factors 

such as low wages and high unemployment benefits were insufficient to explain employment 

performance for the countries included in the analysis. Additionally, the study highlighted the 

challenges faced by researchers focusing on education.   

Erikli and Türkoğlu (2021) conducted a labor market performance analysis for OECD 

countries using QCA methods. They found that Iceland had the best market performance for the 

eight labor market indicators they selected, while Greece had the lowest performance. 

On the other hand, some previous studies involving the FUCOM and DOBI methods are 

as follows. 
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Milinkovic et al. (2025) utilized the Fuzzy FUCOM method in the initial stage of a multi-

structural decision-making model designed to evaluate the potential of urban areas in Novi Sad. 

The methodology was implemented to determine the relative importance weights of five core 

factors, namely urban planning, traffic, architecture, environment, and sociology. By grounding 

the framework in expert assessments, this approach successfully mitigated subjectivity within the 

decision-making process, thereby yielding highly precise, objective, and validated outcomes.  

In a study conducted by Rohit et al., (2025) the FUCOM was deployed to determine the 

weights of geographic and climatic factors influencing precipitation analysis and to prioritize 

these criteria. By utilizing FUCOM, the authors integrated decision-makers' preferences into the 

framework through pairwise rating scales, aiming to achieve more consistent and reliable 

outcomes aligned with real-world scenarios.  

Paul et al. (2025) utilized the Trapezoidal Neutrosophic FUCOM method as part of a hybrid 

model to optimize seismic hazard evaluations for Northeast India. This methodological approach 

was implemented to assign weights to various ground motion prediction equations while 

mitigating cognitive subjectivity. Unlike conventional multi-criteria tools, Trapezoidal 

Neutrosophic FUCOM was chosen because it streamlines the evaluation process through fewer 

pairwise comparisons, thereby achieving superior consistency and robustly addressing the 

inherent uncertainties in seismic acceleration forecasts. 

In the pioneering study conducted by Ecer and Pamucar (2022), the DOBI technique was 

developed and introduced to the literature for the first time. The newly proposed methodology 

was successfully deployed to evaluate the corporate sustainability performance of commercial 

banks in Türkiye and to rank them based on these comprehensive performance metrics. 

In a study conducted by Sharma et al. (2025), the DOBI method was deployed to evaluate 

and rank alternative suppliers within resilient food supply chain networks based on their 

performance criteria. By utilizing the DOBI framework, the authors integrated non-linear 

interactions and complex interdependencies among criteria into the mathematical model, aiming 

to facilitate more robust and consistent strategic choices under uncertain food industry scenarios. 

In this study, unlike the existing literature, the performance of labor market indicators in 

G7 countries has been compared. In this regard, the research contributes to the literature. The 

objective is to rank countries based on their employment indicators. A deeper understanding of 

the labor markets in these countries is necessary. It is believed that comparisons using the MCDM 

methods will provide an advantage in this regard. In this context, employment indicators can be 

evaluated collectively, and a method that facilitates appropriate policy selection may be preferred. 

 

4. Methods 

This paper aims to analyze the labor market performance of the G7 countries comprising 

Canada, France, Germany, Italy, Japan, the United Kingdom and the United States of America. 

The indicators utilized for each country within the scope of the study are obtained from the OECD 

Stat database and represent the arithmetic average of each country’s data for the period of 2000-

2023. These indicators are considered as criteria within the scope of a multi-criteria decision-

making problem, and the TrF-FUCOM method is employed in order to prioritize and weight these 

criteria. The performance ranking of G7 countries is performed by means of the DOBI method. 

In the last stage, sensitivity analysis of the applied method is implemented. 
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While the operational performance data of the G7 countries were extracted from an 

objective database, the determination of criteria weights was intentionally conducted using an 

expert-based subjective approach. The rationale behind this methodological choice is that labor 

market indicators are heavily driven by national economic policies, strategic development targets, 

and macroeconomic priorities. Objective weighting methods rely strictly on the statistical 

variance within the data matrix, which might inadvertently assign high weights to secondary 

indicators purely due to numerical fluctuations. Conversely, an expert-based subjective weighting 

framework ensures that the weights reflect real-world economic theories, institutional realities, 

and the strategic importance of each indicator within the broader economic stability framework. 

Therefore, integrating objective performance data with subjective, expert-guided priorities via 

TrF-FUCOM yields a more comprehensive, realistic, and policy-oriented evaluation. 

A summary of the methods and steps used in the study is presented in Figure 1. 

 

 
Figure 1. Flowchart of the Research 

 

4.1. TrF-FUCOM Method 

FUCOM (Pamučar et al., 2018) method, which enables subjective weighting of criteria, 

was introduced to the literature by Pamucar et al. in 2018. Due to its simple solution steps and the 

fact that it enables participation of several decision makers, this approach provides a number of 

distinctive benefits. Compared to other similar methods such as AHP (Saaty, 2004) and BWM 

(Rezaei, 2015), which require 𝑛(𝑛 − 1)/2 and (2𝑛 − 3) pairwise comparisons respectively, the 

FUCOM method requires only (𝑛 − 1) comparisons for determination of criteria weights. In 

addition to some deviations observed in AHP and BWM methods, total transitivity is sometimes 

ignored which leads to a reduction in the consistency of the model and affects the reliability of 

the results. However, FUCOM method focuses on maximising the consistency of the results and 

is an important approximation for determining the reliability of the criteria weights. Based on the 

fact that the boundaries of some decisions cannot be predicted precisely in real life applications, 

fuzzy approaches are developed for FUCOM method as well as applied in many criterion 

weighting methods. Within the scope of the literature review, it can be observed that fuzzy 

applications of FUCOM can be in triangular (Pamucar and Ecer, 2020) and trapezoidal 

(Majumder, 2023) forms. In addition to these advantages of the method, the TrF-FUCOM method 

was specifically selected for this study since trapezoidal fuzzy numbers offer a wider and more 

flexible membership function to model the complex and unstable structure of labor market 

indicators while maintaining strict mathematical consistency.  
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The procedure of the TrF-FUCOM method, used for weighting the evaluation criteria, is 

as follows (Garg et al., 2022); 

Step1. Definition of criteria: Determination of 𝑛 number of evaluation criteria to be used 

in the study by decision makers.  

Step 2. Determination of significance level of criteria: Ordering 𝑛 number of criteria to be 

employed in the study in descending order according to their level of importance as 𝛾𝑗(1) >

𝛾𝑗(2) > 𝛾𝑗(3) > ⋯ > 𝛾𝑗(𝑘) where the most significant criterion is denoted by 𝛾𝑗(1) and where 𝑘 

indicates the order of relevant criterion. In case of equality in terms of the importance of any 

criterion, the expression of equality (=) will be substituted by the sign of >. 

Step 3. Fuzzy comparison of the most important criterion with other criteria: The most 

important criterion is compared with the other criteria by means of trapezoidal fuzzy numbers by 

referencing the linguistic measures defined in Table 1.  

 

Table 1. Trapezoidal Fuzzy Numbers 

Linguistic terms 
Trapezoidal Fuzzy Measures 

(𝒍,𝒎, 𝒏, 𝒔) 
Score Index 

(SI) 

Absolutely More Important (8,
17

2
, 9, 9) 9 

Intermediate Scales (𝜎 − 1, 𝜎 −
1

2
, 𝜎 +

1

2
, 𝜎 + 1) 𝜎 = 1, 2, 3, 4, 5, 6, 7, 8 

Equally Important (1, 1, 1, 1) 1 

 

Since the comparison is performed in this manner, the number of pairwise comparisons 

among the criteria will be 𝑛 − 1. As a consequence of these comparisons, the fuzzy importance 

level for each criterion (𝜔̃𝛾𝑗(𝑘))  will be determined. 

Upon this process, determination of comparative fuzzy importance between the criteria 

(𝜗̃𝑘 (𝑘+1)⁄ ) is performed by means of Equation (1). 

𝜗̃𝑘 (𝑘+1)⁄ =
𝜔̃𝛾𝑗(𝑘+1)

𝜔̃𝛾𝑗(𝑘)
=
(𝜔̃𝛾𝑗(𝑘+1)

𝑙 , 𝜔̃𝛾𝑗(𝑘+1)
𝑚 , 𝜔̃𝛾𝑗(𝑘+1)

𝑛 , 𝜔̃𝛾𝑗(𝑘+1)
𝑠 )

(𝜔̃𝛾𝑗(𝑘)
𝑙 , 𝜔̃𝛾𝑗(𝑘)

𝑚 , 𝜔̃𝛾𝑗(𝑘)
𝑛 , 𝜔̃𝛾𝑗(𝑘)

𝑠 )
 (1) 

As a result of this operation, a trapezoidal fuzzy vector of criteria can be obtained through 

Equation (2),  

𝜗 = (𝜗̃1 2⁄ , 𝜗̃2 3⁄ , 𝜗̃3 4⁄ , … , 𝜗̃𝑘 (𝑘+1)⁄ )   (2) 

where 𝜗̃𝑘 (𝑘+1)⁄  indicates the relative importance of 𝑘𝑡ℎ criterion over (𝑘 + 1)𝑡ℎ criterion. 

Step 4. Determination of optimal fuzzy weights of each criterion 

In the last step of this implementation, trapezoidal fuzzy weight coefficients for each 

criterion (𝑝̃1, 𝑝̃2, 𝑝̃3, … , 𝑝̃𝑛)
𝑇 is calculated. In order to perform this operation, the final values of 

these weight coefficients should satisfy the two conditions: 

 Condition 1: The ratio of weight coefficients of each consecutive criterion is equal to the 

relative importance the same criterion as indicated in Equation (3). 
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𝑝̃𝑘
𝑝̃(𝑘+1)

= 𝜗̃𝑘 (𝑘+1)⁄  (3) 

Condition 2: In accordance with the property of transitivity, pairwise comparisons of non- 

consecutive criteria are performed by means of Equation (4). 

𝑝̃𝑘
𝑝̃(𝑘+2)

= 𝜗̃𝑘 (𝑘+1)⁄ ⊗ 𝜗̃(𝑘+1) (𝑘+2)⁄  (4) 

Minimum value of deviations from the maximum consistency (DMC) (𝜆) can be satisfied 

provided that this transitivity condition is fulfilled. Therefore, by obtaining the minimum 𝜆 value, 

the conditions of |
𝑝̃𝑘

𝑝̃(𝑘+1)
− 𝜗̃𝑘 (𝑘+1)⁄ | ≤ 𝜆 and |

𝑝̃𝑘

𝑝̃(𝑘+2)
− 𝜗̃𝑘 (𝑘+1)⁄ ⨂𝜗̃(𝑘+1) (𝑘+2)⁄ | ≤ 𝜆 will also be 

ensured.  

In order to obtain the optimal trapezoidal fuzzy weight coefficients (𝑝̃1, 𝑝̃2, 𝑝̃3, … , 𝑝̃𝑛)
𝑇 of 

each criterion, the non-linear optimization Equation (5) should be constructed as; 

min𝜆 

 

𝑠. 𝑡.

{
 
 
 
 
 

 
 
 
 
 |

𝑝̃𝑘
𝑝̃(𝑘+1)

− 𝜗̃𝑘 (𝑘+1)⁄ | ≤ 𝜆

|
𝑝̃𝑘

𝑝̃(𝑘+2)
− 𝜗̃𝑘 (𝑘+1)⁄ ⊗ 𝜗̃(𝑘+1) (𝑘+2)⁄ | ≤ 𝜆

∑𝑝̃𝑗 = 1

𝑛

𝑗=1

0 ≤ 𝑝𝑗
𝑙 ≤ 𝑝𝑗

𝑚 ≤ 𝑝𝑗
𝑛 ≤ 𝑝𝑗

𝑠

𝑗 = 1,2,3,… . . , 𝑛

 

(5) 

Since it is essential to satisfy 
𝑝̃𝑘

𝑝̃(𝑘+1)
− 𝜗̃𝑘 (𝑘+1)⁄ = 0 and 

𝑝̃𝑘

𝑝̃(𝑘+2)
− 𝜗̃𝑘 (𝑘+1)⁄ ⊗

𝜗̃(𝑘+1) (𝑘+2)⁄ = 0 for maximum consistency, the non-linear model in Equation (5) can be 

reorganized as described in Equation (6). 

min𝜆 

 

𝑠. 𝑡.

{
 
 
 

 
 
 

|𝑝̃𝑘 − 𝑝̃(𝑘+1)⊗ 𝜗̃𝑘 (𝑘+1)⁄ | ≤ 𝜆

|𝑝̃𝑘 − 𝑝̃(𝑘+2)⊗ 𝜗̃𝑘 (𝑘+1)⁄ ⊗ 𝜗̃(𝑘+1) (𝑘+2)⁄ | ≤ 𝜆

∑𝑝̃𝑗 = 1

𝑛

𝑗=1

0 ≤ 𝑝𝑗
𝑙 ≤ 𝑝𝑗

𝑚 ≤ 𝑝𝑗
𝑛 ≤ 𝑝𝑗

𝑠

𝑗 = 1,2,3,… . . , 𝑛

 

(6) 

where 𝑝̃𝑗 = (𝑝𝑗
𝑙 , 𝑝𝑗

𝑚, 𝑝𝑗
𝑛, 𝑝𝑗

𝑠) and 𝜗̃𝑘 (𝑘+1)⁄ = (𝜗̃𝑘 (𝑘+1)⁄
𝑙 , 𝜗̃𝑘 (𝑘+1)⁄

𝑚 , 𝜗̃𝑘 (𝑘+1)⁄
𝑛 , 𝜗̃𝑘 (𝑘+1)⁄

𝑠 ). 

Finally, transformation of fuzzy values of each criterion into crisp values is executed by 

Equation (7); 
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𝑅(𝑝̃𝑗
∗) =

𝑝𝑗
𝑙∗ + 2 ∗ 𝑝𝑗

𝑚∗
+ 2 ∗ 𝑝𝑗

𝑛∗ + 𝑝𝑗
𝑠∗

6
 (7) 

In addition, let 𝐴̃1 = (𝑙1,𝑚1, 𝑛1, 𝑠1) and 𝐴̃2 = (𝑙2, 𝑚2, 𝑛2, 𝑠2) be two trapezoidal fuzzy 

numbers. In that case, the fundamental arithmetic operations involving trapezoidal fuzzy numbers 

are performed according to the general principles indicated in Table 2. 

 

Table 2. Arithmetic Operations with Trapezoidal Fuzzy Numbers 

Addition 𝐴̃1⊕ 𝐴̃2 = (𝑙1 + 𝑙2, 𝑚1 +𝑚2, 𝑛1 + 𝑛2, 𝑠1 + 𝑠2) 
Subtraction 𝐴̃1⊖ 𝐴̃2 = (𝑙1 − 𝑠2, 𝑚1 − 𝑛2, 𝑛1 −𝑚2, 𝑠1 − 𝑙2) 
Multiplication 𝐴̃1⊗ 𝐴̃2 = (𝑙1. 𝑙2, 𝑚1. 𝑚2, 𝑛1. 𝑛2, 𝑠1. 𝑠2) 
Division 𝐴̃1⊘ 𝐴̃2 = (𝑙1/𝑠2, 𝑚1/𝑛2, 𝑛1/𝑚2, 𝑠1/𝑙2) 
Multiplication by a fixed number 𝑘 ⊗ 𝐴̃ = (𝑘. 𝑙, 𝑘.𝑚, 𝑘. 𝑛, 𝑘. 𝑠) 
Reverse operation 𝐴̃−1 = (𝑙,𝑚, 𝑛, 𝑠)−1 = (1 𝑠⁄ , 1 𝑛⁄ , 1 𝑚⁄ , 1 𝑙⁄ ) 

 

4.2. DOBI Method 

Introduced to the literature in 2022 by Ecer and Pamucar and thus one of the most up-to-

date MCDM methods, the DOBI approach provides flexibility in decision-making processes due 

to its aspect that takes into account the decision-makers' viewpoints towards risks. Thanks to the 

extraordinary normalization process applied in the DOBI method, the area movement of the 

normalized values for the cost and benefit criteria is eliminated. Besides, in case of outliers in the 

initial decision matrix, inconsistencies may be observed in the rankings obtained by many 

traditional MCDM methods. However, the results obtained with the DOBI method have a much 

more stable behaviour in such cases (Ecer and Pamucar, 2022). In this research, the DOBI method 

is adopted not only for its up-to-date characteristics but also for its unique technical advantages, 

such as an innovative normalization algorithm and high robustness in the presence of outliers 

within the initial decision matrix. Furthermore, this method is uniquely suited for analyzing labor 

market dynamics, as its parameter-driven flexibility allows policymakers to evaluate performance 

under varying risk attitudes and macroeconomic uncertainties. Ultimately, this comprehensive 

modelling capacity delivers a more reliable, stable, and multi-dimensional decision-making 

framework than traditional MCDM alternatives. 

The basic operation steps of the DOBI method can be summarized as follows (Ecer and 

Pamucar, 2022); 

Step 1. Construction and normalization of initial decision matrix: In the first step of ranking 

alternatives, initial decision matrix Ֆ = [𝜗𝑖𝑗]𝑚𝑥𝑛is constructed where 𝑚 and 𝑛 indicate the 

number of alternatives and number of criteria consecutively. Later on, the initial decision matrix 

is normalized by Equations (8) and (9) according to the type of criterion. 

𝜑𝑖𝑗 =

{
 
 

 
 

𝜗𝑖𝑗

𝜗𝑗
+

−
𝜗𝑖𝑗

𝜗𝑗
+ + max

1≤𝑖≤𝑚
(
𝜗𝑖𝑗

𝜗𝑗
+) + min

1≤𝑖≤𝑚
(
𝜗𝑖𝑗

𝜗𝑗
+)

 

; for benefit criteria (8) 

; for cost criteria (9) 

where 𝜗𝑗
+ = max

1≤𝑖≤𝑚
(𝜗𝑖𝑗)  
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Step 2. Defining DOBI weighted averaging function and DOBI weighted geometric 

function: By means of normalized decision matrix, DOBI weighted averaging function 

(𝑍𝑖
(1)𝜓1,𝜓2,𝜉) and DOBI weighted geometric function (𝑍𝑖

(2)𝜓1,𝜓2,𝜉) are obtained through 

Equations (10) and (11). 

𝑍𝑖
(1)𝜓1,𝜓2,𝜉 =

∑ 𝜑𝑖𝑗
𝑛
𝑗=1

1 + {
1

𝑤𝑖𝑤𝑗(𝜓1+𝜓2)

1−𝑤𝑖

∑
1

𝜓1((1−𝑓(𝜑𝑖))/𝑓(𝜑𝑖))
𝜉
+𝜓2((1−𝑓(𝜑𝑗))/𝑓(𝜑𝑗))

𝜉
𝑛
𝑖,𝑗=1
   𝑖≠𝑗

}

1

𝜉

 

(10) 

𝑍𝑖
(2)𝜓1,𝜓2,𝜉 =∑𝜑𝑖𝑗

𝑛

𝑗=1

−
∑ 𝜑𝑖𝑗
𝑛
𝑗=1

1 + {
1

𝑤𝑖𝑤𝑗(𝜓1+𝜓2)

1−𝑤𝑖

∑
1

𝜓1((1−𝑓(𝜑𝑖))/𝑓(𝜑𝑖))
𝜉
+𝜓2((1−𝑓(𝜑𝑗))/𝑓(𝜑𝑗))

𝜉
𝑛
𝑖,𝑗=1
𝑖≠𝑗

}

1

𝜉

 

(11) 

where 𝑓(𝜑𝑖) =
𝜑𝑖

∑ 𝜑
𝑖
(𝑥)𝑛

𝑥=1

       𝜓1, 𝜓2, 𝜉 ≥ 0    𝑤𝑗 = (𝑤1, 𝑤2, … . , 𝑤𝑛)
𝑇 

Step 3. Calculation for the integrated value of DOBI functions: The integrated value of 

DOBI functions (𝑅𝑖) is calculated by means of Equation (12). 

𝑅𝑖 =
𝑍𝑖
(1)𝜓1,𝜓2,𝜉 + 𝑍𝑖

(2)𝜓1,𝜓2,𝜉

1 + {
1

2
(
1−𝑍

𝑖

(1)𝜓1,𝜓2,𝜉

𝑍
𝑖

(1)𝜓1,𝜓2,𝜉
)

ջ

+
1

2
(
1−𝑍

𝑖

(2)𝜓1,𝜓2,𝜉

𝑍
𝑖

(2)𝜓1,𝜓2,𝜉
)

ջ

}

; ջ ≥ 0 
(12) 

Step 4. Ranking the alternatives: The alternatives are ranked in descending order according 

to integrated DOBI functions (𝑅𝑖). 

 

4.3. Sensitivity Analysis 

In MCDM operations, sensitivity analysis methods are frequently recourse in order to 

confirm whether the method employed yields sound results or to determine to what extent it is 

reliable. In the literature, several approaches are discussed in terms of the implementation of these 

sensitivity analyses. In some publications (Badi et al., 2023; Bouraima et al., 2023; Puška et al., 

2022; Mešić et al., 2022; Matić et al., 2022; Kahraman, 2002) the impact of a change in the weight 

of the most important criterion on the priority order of alternatives is addressed. The other method 

(Yazdani et al., 2019) which is based on the variation of the criteria within certain limits and 

therefore involves a similar approach, is a sensitivity test that is also frequently preferred. In 

addition to these techniques, comparison of the MCDM method employed in the research with 

other existing methods (Kumar et al., 2023; Bonab et al., 2023; Wei and Zhou, 2023) is another 

tool utilized. In some cases (Bošković et al., 2023), sensitivity analyses can also be conducted 

over different values of parameters such as alpha or beta which are included in the formulas of 

the implemented method. Likewise, since DOBI method employed in this research includes 𝜉 

parameter, the sensitivity analysis of the method is performed in this manner.  

In addition to the aforementioned sensitivity analysis, a comprehensive validation phase 

was carried out to mathematically verify the reliability and comparative efficiency of the proposed 
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model. First, the ranking outcomes derived from the DOBI method were benchmarked against 

five well-established MCDM techniques: COPRAS, EDAS, MABAC, MAIRCA, and MAUT. 

Second, a weight-sensitivity check was integrated into the validation framework. This involved a 

rigorous comparison between the DOBI ranking results generated under the criteria weights 

obtained from the TrF-FUCOM method and those obtained under an equal-criterion-weight 

scenario. Third, the effect on country rankings was analyzed in the case where the constant 𝐴, 

utilized in the z-score transformation applied to eliminate negative values in the initial decision 

matrix, assumed different values. Finally, to confirm that the baseline findings were not unduly 

influenced by country size or scale effects, a scenario was evaluated without the “total labor force” 

attribute, and to address potential base-year discrepancies and redundancy concerns, another 

scenario was assessed excluding the “hourly earnings index”. 

 

5. Performance Evaluation of G7 Countries in Terms of Labor Market 

In evaluating the labor market performance of the G7 countries, the criteria were selected 

to represent several distinct dimensions of the labor market, spanning its structural capacity, the 

cost pressures faced by employers, and the welfare of employees. Taken together, these indicators 

reflect two different qualities. On the one hand, a set of ratio-based indicators—the labor force 

participation rate, the unemployment rate, wages, and labor costs—captures the quality of the 

labor market. On the other hand, an absolute indicator, the total labor force, captures its aggregate 

productive capacity. The total labor force was therefore included as a structural-capacity 

indicator: it represents the size of a country's economically active labor supply and, in turn, the 

potential scale of production available to the economy. It should be emphasized that this variable 

reflects structural capacity rather than the qualitative dimension of performance. At the same time, 

because it is an absolute measure, the total labor force may introduce a scale effect that favors 

larger economies, and this is explicitly acknowledged as a limitation of the study. The 

unemployment rate was included to reflect the idle share of the active labor supply, whereas the 

labor force participation rate measures the extent to which the working-age population is 

effectively converted into labor supply. Within the wage and cost dimension, two indicators are 

conceptually distinct. The average annual wage represents the total annual income obtained from 

the labor market and thus the welfare and consumption capacity of the employee, while the hourly 

earnings index reflects the return to labor per unit of time—that is, the unit price of labor and its 

associated productivity and skill premium (Akyıldız, 2017: 185–195; Güllü, 2025: 11). Because 

these two indicators illuminate different aspects of the labor market (total income versus unit 

return), their joint use does not give rise to double counting. It should nonetheless be borne in 

mind that, as an index variable, the hourly earnings index captures relative change with respect 

to each country's own base year; it therefore constitutes a measure of wage dynamics rather than 

a direct comparison of absolute wage levels, and the corresponding findings are interpreted in this 

light. Unit labor cost, in turn, represents the cost pressure confronting the employer. From the 

employee's perspective, average annual working hours are treated primarily as a cost-oriented 

indicator, on the modelling assumption that longer working hours imply higher total labor costs 

for firms. This variable is nevertheless subject to a well-recognized normative ambiguity in the 

literature—shorter working hours may signal either higher productivity or underemployment. 

Accordingly, unit labor cost, the unemployment rate, and average annual working hours are 

treated as cost criteria, while the remaining indicators are treated as benefit criteria in the MCDM 

model. 
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Table 3. Labor Market Indicators 

Code Criterion Description Type of Criterion 

(𝐶1) Unit labor cost cost 

(𝐶2) Average annual wage benefit 

(𝐶3) Hourly earnings index benefit 

(𝐶4) Labor force participation rate benefit 

(𝐶5) Unemployment rate cost 

(𝐶6) Average annual working hours cost 

(𝐶7) Total labor force benefit 

 

5.1. Determination of Criterion Weights 

As prescribed in the application steps of the TrF-FUCOM method, seven criteria are 

defined in the initial step. The order of significance for these criteria was determined through a 

structured expert judgment process involving a panel of four senior academics from diverse yet 

complementary disciplines. 

To ensure the reliability and validity of the weighting process, the expert panel was selected 

based on three stringent criteria: (i) possession of a Ph.D. degree in a relevant field of economic 

or administrative sciences, (ii) a minimum of 10 years of active research and teaching experience, 

and (iii) a documented publication record in labor economics or quantitative decision-making. 

The panel comprised the following individuals: 

Expert 1: A Full Professor of Econometrics with eighteen years of experience specializing in 

quantitative economic modelling. 

Expert 2: An Associate Professor of Labor Economics and Industrial Relations with twelve 

years of experience, possessing expertise in institutional employment dynamics. 

Expert 3: An Associate Professor of Economics with eleven years of experience, whose 

research focuses on macroeconomic indicators. 

Expert 4: An Assistant Professor of Business Management and Organization with ten years 

of experience, specializing in performance evaluation frameworks. 

The consensus-building process involved a structured focus-group elicitation procedure 

conducted in two iterative rounds. In the initial phase, experts comprehensively examined and 

evaluated labor market indicators from the OECD Stat database, aligning variables with historical 

trends and structural data. The second round featured a collaborative workshop where individual 

assessments were transparently discussed, prioritizing macro-structural aspects of the labor 

market. This empirical and qualitative review of the OECD data ultimately led to a unanimous 

consensus on the final order of significance as 𝐶1 > 𝐶2 = 𝐶3 = 𝐶4 > 𝐶5 > 𝐶6 > 𝐶7. 

In addition, the level of importance of the most important criterion over the other criteria 

is determined as presented in Table 4. 
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Table 4. Superiority Coefficients Among Criteria 

Code Criterion Score Index Trapezoidal Fuzzy Measure 

(𝐶1) unit labor cost 1 (1; 1; 1; 1) 

(𝐶2) average annual wage 2 (1; 1.5; 2.5; 3) 

(𝐶3) hourly earnings index 2 (1; 1.5; 2.5; 3) 

(𝐶4) labor force participation rate 2 (1; 1.5; 2.5; 3) 

(𝐶5) unemployment rate 3 (2; 2.5; 3.5; 4) 

(𝐶6) average annual working hours 4 (3; 3.5; 4.5; 5) 

(𝐶7) total labor force 4 (4; 4.5; 5.5; 6) 

 

In accordance with these pairwise comparisons, trapezoidal fuzzy vector of criteria; 

𝜗 = (𝜗̃1 2⁄ , 𝜗̃2 3⁄ , 𝜗̃3 4⁄ , 𝜗̃4 5⁄ , 𝜗̃5 6⁄ , 𝜗̃6 7⁄ , 𝜗̃1 3⁄ , 𝜗̃2 4⁄ , 𝜗̃3 5⁄ , 𝜗̃4 6⁄ , 𝜗̃5 7⁄ ) is obtained by 

applying the Equations (1), (2), (3) and (4) and the results have emerged as; 

𝜗

= [(1; 1.5; 2.5; 3), (0.333; 0.6; 1.667; 3), (0.333; 0.6; 1.667; 3), (0.667; 1; 2.333; 4), (0.75; 1; 1.8; 2.5), 

(0.8; 1; 1.571; 2), (0.333; 0.9; 4.167; 9), (0.111; 0.36; 2.778; 9), (0.222; 0.6; 3.889; 12), (0.5; 1; 4.2; 10),  

(0.6; 1; 2.829; 5)] 

In accordance with the trapezoidal fuzzy vector of criteria, the following optimization 

problem is configured by means of Equations (5) and (6) as presented in Appendix I. 

By solving the model by Lingo 18 optimization software, trapezoidal fuzzy weights of all 

criteria and deviations from the maximum consistency λ values are calculated as follows; 

𝑝̃1 = (0.1387; 0.2398; 0.3721; 0.3721)  𝑝̃2 = (0.0976; 0.1387; 0.2127; 0.2179) 

𝑝̃3 = (0.0502; 0.1083; 0.1784; 0.1784)  𝑝̃4 = (0.0330; 0.1051; 0.1652; 0.1652) 

𝑝̃5 = (0.0215; 0.0662; 0.1404; 0.1404)  𝑝̃6 = (0.0244; 0.0582; 0.1343; 0.1343) 

𝑝̃7 = (0.0439; 0.0776; 0.1297; 0.1297)   λ = 0.07928 

In the final stage, transformation of trapezoidal fuzzy values of each criterion into crisp 

values is executed by Equation (7) and the results are obtained as; 

 

𝑅(𝑝̃1
∗) = 0.2891 𝑅(𝑝̃2

∗) = 0.1697 𝑅(𝑝̃3
∗) = 0.1336 𝑅(𝑝̃4

∗) = 0.1231 

𝑅(𝑝̃5
∗) = 0.0959 𝑅(𝑝̃6

∗) = 0.0906 𝑅(𝑝̃7
∗) = 0.0980  

where; 

𝑅(𝑝̃1
∗) =

0.1387 + 2 ∗ 0.2398 + 2 ∗ 0.3721 + 0.3721

6
= 0.2891 

 

5.2. Ordering the Countries According to Labor Market Performances 

In this study, where the labor market performance of the G7 countries consisting of Canada, 

France, Germany, Italy, Japan, the United Kingdom and the United States of America is 

examined, DOBI method is employed to rank the countries. These mentioned countries are 

considered as alternatives in the study which is handled as a multi-criteria decision-making 
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problem. Moreover, unit labor cost (𝐶1) average annual wage (𝐶2), hourly earnings index (𝐶3), 

labor force participation rate (𝐶4), unemployment rate (𝐶5), average annual working hours (𝐶6) 

and total labor force (𝐶7)  parameters, whose weights are determined by TrF-FUCOM method, 

constitute the criteria of the study. In accordance with the first step of DOBI method, initial 

decision matrix Ֆ = [𝜗𝑖𝑗]𝑚𝑥𝑛
is constructed as summarized in Table 5.  

 

Table 5. Initial Decision Matrix  
𝑪𝟏 𝑪𝟐 𝑪𝟑 𝑪𝟒 𝑪𝟓 𝑪𝟔 𝑪𝟕  
𝐶𝑜𝑠𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐶𝑜𝑠𝑡 𝐶𝑜𝑠𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 

𝒘 0.2891 0.1697 0.1336 0.1231 0.0959 0.0906 0.0980 

Canada 2.1166 52,567.5 93.20 66.46 6.99 1,721.78 19,108,090.46 

France 1.5685 49,215.1 91.07 55.91 8.88 1,519.45 29,837,325.33 

Germany 1.4824 55,171.9 92.30 59.18 6.29 1,410.75 42,208,023.63 

Italy 1.8448 46,071.6 89.06 48.96 9.31 1,755.14 24,951,826.50 

Japan -  0.5308 41,121.8 99.33 60.73 3.89 1,730.06 67,180,206.00 

United Kingdom 2.5478 51,664.6 91.48 62.46 5.42 1,525.81 32,485,612.33 

United States 1.7631 68,218.6 95.01 64.31 5.76 1,830.79 158,273,273.33 

 

In order to address the presence of non-positive values in the initial decision matrix, a z-

score standardization method was applied. To ensure all values are strictly positive and prevent 

inaccurate calculations during the DOBI process, a coordinate transformation was subsequently 

executed by applying a translational amplitude (𝐴) greater than the absolute minimum value of 

the standardized data (𝐴 > 𝑚𝑖𝑛|𝜗𝑖𝑗
′ |) (Zhang et al., 2014). As a result, the negative values within 

the matrix were successfully eliminated and converted into a positive data set via the formula 

𝜗𝑖𝑗
′ =

𝜗𝑖𝑗−𝜗̅𝑗

𝜎𝑗
+ 𝐴, where 𝐴 is considered  𝑚𝑖𝑛|𝜗𝑖𝑗

′ | + 0.0001. The final results are presented in 

Table 6.  

 

Table 6. Z-score Standardized Initial Decision Matrix 
 𝑪𝟏 𝑪𝟐 𝑪𝟑 𝑪𝟒 𝑪𝟓 𝑪𝟔 𝑪𝟕 
 𝐶𝑜𝑠𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 𝐶𝑜𝑠𝑡 𝐶𝑜𝑠𝑡 𝐵𝑒𝑛𝑒𝑓𝑖𝑡 
𝒘 0.2891 0.1697 0.1336 0.1231 0.0959 0.0906 0.0980 

Canada 2.9127 2.3518 2.3248 3.5245 2.4729 2.8357 1.5206 

France 2.3098 1.9264 1.6311 1.5784 3.5315 1.4277 1.7581 

Germany 2.2150 2.6822 2.0321 2.1811 2.0803 0.6713 2.0319 

Italy 2.6137 1.5275 0.9786 0.2958 3.7743 3.0678 1.6500 

Japan 0.0001 0.8995 4.3184 2.4674 0.7307 2.8933 2.5845 

United Kingdom 3.3872 2.2372 1.7643 2.7861 1.5901 1.4720 1.8167 

United States 2.5238 4.3377 2.9130 3.1289 1.7825 3.5943 4.6006 

 

The z-score standardized initial decision matrix is normalized as 𝜑𝑖𝑗 through Equations (8) 

and (9) depending on the type of criterion as summarized in Table 7. The zero value observed 

within the matrix appears as such due to the values being rounded to four decimal places which 

actually represents a very small value. 
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Table 7. Normalized Decision Matrix  
𝑪𝟏 𝑪𝟐 𝑪𝟑 𝑪𝟒 𝑪𝟓 𝑪𝟔 𝑪𝟕 

Canada 0.1401 0.5422 0.5383 1.0000 0.5384 0.3978 0.3305 

France 0.3181 0.4441 0.3777 0.4478 0.2579 0.7896 0.3821 

Germany 0.3461 0.6184 0.4706 0.6189 0.6424 1.0000 0.4417 

Italy 0.2284 0.3522 0.2266 0.0839 0.1936 0.3332 0.3586 

Japan 1.0000 0.2074 1.0000 0.7001 1.0000 0.3818 0.5618 

United Kingdom 0.0000 0.5158 0.4086 0.7905 0.7723 0.7772 0.3949 

United States 0.2549 1.0000 0.6745 0.8878 0.7213 0.1868 1.0000 

 

DOBI weighted averaging function (𝑍𝑖
(1)𝜓1,𝜓2,𝜉), DOBI weighted geometric function 

(𝑍𝑖
(2)𝜓1,𝜓2,𝜉) and integrated value of DOBI function (𝑅𝑖) for each country are obtained through 

Equations (10), (11) and (12). Finally, the alternatives are ranked in descending order according 

to 𝑅𝑖. The results obtained from each operation are summarized in Table 8. 

 

Table 8. 𝒁𝒊
(𝟏)

, 𝒁𝒊
(𝟐)

, 𝑹𝒊 Values and Orders of G7 Countries  

𝒁𝒊
(𝟏)

 𝒁𝒊
(𝟐)

 𝑹𝒊 Rank 

Canada 0.3789 0.4180 0.3168 4 

France 0.3913 0.3959 0.3098 5 

Germany 0.5166 0.5293 0.5469 3 

Italy 0.2343 0.2391 0.1120 7 

Japan 0.6410 0.6737 0.8638 1 

United Kingdom 0.2966 0.3852 0.2285 6 

United States 0.5437 0.5751 0.6254 2 

 

According to the results summarized in Table 8, Japan is the country with the highest 

performance in terms of labor market. In addition, Japan is followed by the United States of 

America, Germany, Canada, France, the United Kingdom and Italy. 

 

5.3. Sensitivity Analysis 

Sensitivity analysis is conducted to determine how the results obtained from the study may 

be affected under different 𝜉 values involved in Equations (10), (11) and (12). Replacing the 𝜉 

value within the scope of ten different scenarios, observed changes in the order of countries are 

presented in Figure 2. As visualized in Figure 2, the sensitivity analysis reveals that variations in 

the 𝜉 parameter do not lead to drastic changes in the overall country rankings. Japan and Italy 

maintain completely stable positions throughout the analysis. For the remaining countries, only 

minor fluctuations are observed: The United Kingdom exhibits a slight upward trend, while 

Germany, the United States, Canada, and France experience minor, localized shifts before 

reaching a steady state. 
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Figure 2. Variation of 𝒁𝒊

(𝟏)
,  𝒁𝒊

(𝟐)
 and 𝑹𝒊 Values for Each Alternative 

 

To further validate the robustness and reliability of the proposed model, a comparative 

analysis was conducted using other established MCDM methods, namely COPRAS, EDAS, 

MABAC, MAIRCA and MAUT. The G7 countries were ranked using these alternative methods 

based on the same criteria weights derived from the TrF-FUCOM method. The comparative 

ranking results and their consistency are detailed in Figure 3 and Table 9.  

 

 
Figure 3. Ranking Results with Other MCDM Method 

 

The rankings produced by COPRAS, EDAS, MABAC, MAIRCA and MAUT display very 

high rank correlations with those generated by the DOBI method as indicated in Table 9. This 

convergence indicates that the proposed framework yields stable ranking configurations within 

the scope of the selected labor market criteria. Accordingly, the convergence across these methods 
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should be best interpreted as evidence of internal robustness rather than as definitive confirmation 

of the model’s validity. 

 

Table 9. Spearman Correlation Coefficients Among MCDM Methods 

 DOBI COPRAS EDAS MABAC MAIRCA 

COPRAS 0.964     

EDAS 0.929 0.964    

MABAC 0.964 0.893 0.821   

MAIRCA 0.964 0.893 0.821 1.000  

MAUT 0.964 0.893 0.821 1.000 1.000 

 

To test the stability of the proposed model against variations in weight distribution, an 

alternative scenario utilizing equal criterion weights was implemented within the DOBI process, 

with the results presented in Figure 4. As illustrated in Figure 4, even when all criteria are assigned 

identical weights, the top three rankings remain entirely unchanged. Specifically, Japan, the USA, 

and Germany successfully maintain their first, second, and third positions, respectively, perfectly 

mirroring the baseline results obtained via the TrF-FUCOM method. 

 

 
Figure 4. Effect of Equal Weights on the Orders 

 

To evaluate the sensitivity of the final country rankings to the choice of the positive 

coordinate shift constant (𝐴) following z-score standardization, another sensitivity check was 

conducted. To empirically ensure that potential scale magnifying effects near zero do not distort 

the DOBI normalization process, the complete execution was repeated across five alternative 

admissible shift constants (𝐴 = 0.50;  0.75;  1.00;  1.25;  1.50). The resulting performance 

rankings across these scenarios are illustrated in Table 10. 
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Table 10. Effect of 𝑨 Constant on the Orders 

 A=0.0001 A=0.50 A=0.75 

  𝑹𝒊 Rank 𝑹𝒊 Rank 𝑹𝒊 Rank 

Canada 0.3168 4 0.4645 4 0.5296 4 

France 0.3098 5 0.4362 5 0.4943 5 

Germany 0.5469 3 0.6786 3 0.7363 3 

Italy 0.1120 7 0.2190 7 0.2721 7 

Japan 0.8638 1 0.9920 1 1.0454 1 

United Kingdom 0.2285 6 0.3934 6 0.4644 6 

United States 0.6254 2 0.7941 2 0.8625 2 

 A=1.00 A=1.25 A=1.50 

 𝑹𝒊 Rank 𝑹𝒊 Rank 𝑹𝒊 Rank 

Canada 0.5898 4 0.6454 4 0.6970 4 

France 0.5490 5 0.6004 5 0.6487 5 

Germany 0.7894 3 0.8384 3 0.8836 3 

Italy 0.3239 7 0.3740 7 0.4223 7 

Japan 1.0933 1 1.1365 1 1.1757 1 

United Kingdom 0.5294 6 0.5892 6 0.6442 6 

United States 0.9231 2 0.9774 2 1.0263 2 

 

The results presented in Table 10 demonstrate that the country rankings remain completely 

invariant across all tested constant values. Nevertheless, it should be noted that while the rank 

order remains consistent under the employed constants, selecting different or broader constant 

shifts may affect the relative separation among 𝑅𝑖 values, which would subsequently alter the final 

rankings in specific cases. 

To further check the stability and reliability of the baseline evaluation, two additional 

scenarios were executed by selectively excluding specific criteria based on potential 

methodological considerations. First, to ascertain that the baseline findings were not unduly 

influenced by country size or scale effects, the model was re-evaluated without the “total labor 

force” (𝐶7) attribute. Second, to address potential base-year discrepancies and redundancy 

concerns, a scenario excluding the “hourly earnings index” (𝐶3) was assessed. The 

comprehensive results of all scenarios are presented in Table 11.  

 

Table 11. Ranking Results Under Baseline and Criterion-Exclusion Scenarios 

  Baseline 𝒘/𝒐 𝑪𝟕 𝒘/𝒐 𝑪𝟑 

 𝑹𝒊 Rank 𝑹𝒊 Rank 𝑹𝒊 Rank 

Canada 0.3168 4 0.3422 4 0.2909 5 

France 0.3098 5 0.3136 5 0.3162 4 

Germany 0.5469 3 0.5745 2 0.5736 3 

Italy 0.1120 7 0.1017 7 0.1145 7 

Japan 0.8638 1 0.9057 1 0.7431 1 

United Kingdom 0.2285 6 0.2331 6 0.2303 6 

United States 0.6254 2 0.5469 3 0.5965 2 

 

As evinced by the findings indicated in Table 11, the exclusion of 𝐶7 precipitates a minor 

positional permutation between the USA and Germany, which inherently reflects the elimination 

of the scale advantage associated with the larger US economy. Conversely, the exclusion of 𝐶3 

preserves the exact positions of the top three countries (Japan, USA, Germany) and the bottom 
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two countries (UK, Italy), with only a marginal rank alteration observed between Canada and 

France in the middle tier.  

 

6. Conclusion 

In this study, labor market performance in G7 countries was analyzed using the TrF-

FUCOM and DOBI methods, which are multi-criteria decision-making techniques. The analysis 

revealed that, when examining the importance levels of performance indicators, unit labor costs 

were identified as the most significant indicator. This indicator is followed, in order, by average 

annual wages, the hourly earnings index, the labor force participation rate, total labor force, the 

unemployment rate, and average annual working hours. This finding indicates that labor market 

performance in advanced economies is largely shaped by labor costs and wage structures. 

According to the performance ranking by country, Japan stands out as the country with the 

highest labor market performance, followed by the United States, Germany, Canada, France, the 

United Kingdom, and Italy. This ranking was obtained by our model evaluating seven different 

indicators together and reflects the multidimensional performance of countries' labor markets. 

This ranking is consistent with the institutional explanations made in the economic literature 

regarding the labor market structures of countries. Japan's first place ranking is associated with 

the fundamental characteristics of the Japanese employment system in the literature. The principle 

of lifelong employment, the direct hiring of workers after graduation from school, the wage 

determination system based on seniority, education level, and age, and the moral bond between 

worker and employer are identified as factors that significantly reduce rigidities in the labor 

market (Murat, 2012: 190-194). The primary performance of Japan revealed by our model 

presents a view that coincides with these structural characteristics. The high rankings of robust 

economies such as the United States and Germany suggest that labor productivity, wage 

structures, and labor market institutions operate relatively efficiently in these countries. The Hartz 

Reforms, introduced in Germany in 2002, have revitalized the labor market. Moreover, the dual 

vocational training system, which has become widespread in Germany, helps maintain low levels 

of youth unemployment (Koca, 2022: 112-115). 

Canada has weathered recent recessions more moderately than most other countries. 

Between 1970 and 2000, the Canadian labor market was characterized by polarization between 

‘high-skilled/high-wage’ and ‘low-skilled/low-wage’ occupations; however, the recent 

attenuation of this polarization has had a favorable impact. In France, the steadily rising share of 

the labor force with tertiary education and improvements in female wages have positively 

influenced labor market outcomes. In the United Kingdom, the decline in wage inequality after 

2000 has been a positive trend. Among G7 nations, Italy exhibits the lowest labor force 

participation rate. Despite certain improvements, unemployment rates remain elevated, and 

female employment growth has been comparatively sluggish. These indicators contribute to 

Italy's relative underperformance among other G7 countries (Koca, 2022:112-118). In general, 

when country rankings are taken into account, the inflexibility of European labor markets—

particularly the downward rigidity of real wages and the high legally mandated costs of 

dismissal—emerges as a critical factor. Consequently, firms are reluctant to hire workers because 

subsequent dismissals, when necessary, would incur prohibitively high costs. The strength of 

trade unions in Europe further underpins this situation. Additionally, it has been argued that the 

generous unemployment insurance schemes in Europe contribute to higher unemployment 
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(Dornbusch et al., 2007:175). These factors are considered to adversely affect labor market 

flexibility in European countries, thereby diminishing labor market performance. Overall, it 

appears that labor market performance in G7 countries can be analyzed more accurately not only 

by employment levels but also by evaluating structural indicators such as labor costs, wage levels, 

and labor force participation together.  

To understand the structural drivers behind the generated G7 labor market hierarchy, the 

final rankings must be deconstructed in light of the initial decision matrix. A detailed examination 

reveals a highly coherent monotonic relationship between the raw indicators and the final scores. 

For instance, Japan’s first-place ranking is heavily anchored by its performance in 'unit labor 

cost'—the most influential, cost-oriented criterion in the model—where it achieves the lowest cost 

value. Additionally, Japan outperforms all other G7 nations in the ‘hourly earnings index’ and 

‘unemployment rate’, thus capturing the best values in three out of the seven metrics. In contrast, 

occupying a relatively low position in the ranking, the UK demonstrates requirement for 

enhancement in indicators such as unit labor costs and the hourly earnings index. Conversely, 

Italy, positioned at the bottom of the spectrum, warrants comprehensive improvements across 

virtually all dimensions, most notably regarding the hourly earnings index, labor force 

participation rate, and unemployment rate. This direct alignment indicates that the results of the 

TrF-FUCOM-DOBI framework are internally robust and coherent within the selected criteria and 

methodological framework, offering a structured representation of the analyzed labor market 

indicators. 

This study characterizes labor market performance using averages over the 2000–2023 

period. The choice is deliberate: drawing on a 24-year window allows the analysis to capture the 

structural, long-run position of each labor market and reduces its sensitivity to the fluctuations of 

any single year rather than to any particular phase of the business cycle. It should be 

acknowledged, however, that averaging over such a long horizon necessarily absorbs episodes 

such as the 2008 global financial crisis and the COVID-19 pandemic into a single summary 

measure, and may therefore mask both the distinct short-run effects of these shocks and 

meaningful structural change occurring within the period. The rankings reported here should 

accordingly be read as a long-term structural assessment rather than as an account of labor market 

dynamics over time. A natural extension of this work would be to examine these crisis and 

recovery sub-periods separately—for example, comparing the pre- and post-2008 or pre- and 

post-pandemic windows—in order to assess the extent to which the structural ranking is preserved 

under short-run macroeconomic turbulence. 

Beyond the temporal scope, certain methodological limitations regarding the selection and 

structure of the evaluation criteria should also be noted. First, the inclusion of absolute economic 

indicators, such as the total labor force (𝐶7), inherently introduces scale effects that may 

artificially favor larger economies. Although our robustness checks confirmed that excluding 𝐶7 

does not alter the fundamental structural positions, future research could explore normalizing such 

macroeconomic variables on a per-capita or intensity basis to completely neutralize size 

disparities. Second, indicators tied to country-specific base years—specifically the hourly 

earnings index (𝐶3)—present inherent cross-country comparability challenges and potential risks 

of redundancy with real wage dynamics. While our sensitivity analysis demonstrated high 

position stability upon excluding 𝐶3, future studies could adopt standardized real wage increase 

rates to ensure enhanced longitudinal and cross-sectional consistency. 
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Based on these findings, various policy recommendations can be developed to improve 

labor market performance in G7 countries. First, the identification of unit labor costs as the most 

important indicator suggests that policymakers must develop policies that balance labor costs with 

productivity. In this context, increasing technology investments, supporting digital transformation 

processes, and expanding training programs aimed at enhancing workers’ skill levels can boost 

labor productivity and reduce cost pressures. 

Second, the high significance of wage indicators demonstrates that sustainable and 

balanced wage policies are critical to labor market performance. Ensuring that wage increases are 

aligned with productivity gains will both enhance worker well-being and help businesses maintain 

their competitive edge. In this context, the effective operation of collective bargaining 

mechanisms and the implementation of policies aimed at improving income distribution are of 

great importance. 

Third, policies should be developed to support the participation of women, young people, 

and the elderly in the labor market, with the aim of increasing the labor force participation rate. 

The widespread adoption of flexible work models, support for lifelong education programs, and 

the strengthening of active labor market policies can make significant contributions in this regard. 

Finally, it is important for countries ranked at the bottom of the performance rankings to 

implement comprehensive reforms aimed at addressing structural issues in the labor market. 

Policies designed to make the labor market more flexible, increase its capacity to generate 

employment, and develop a skilled workforce will contribute to improving labor market 

performance in the long term. 
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APPENDIX 

 

Appendix I   

𝑚𝑖𝑛 𝜆 
𝑆𝑇 
1 𝑙1 −  1 𝑠2 −  𝜆 <=  0 
1 𝑙1 −  1 𝑠2 +  𝜆 >=  0 
1 𝑚1 −  1.5 𝑛2 −  𝜆 <=  0 
1 𝑚1 −  1.5 𝑛2 +  𝜆 >=  0 
1 𝑛1 −  2.5 𝑚2 −  𝜆 <=  0 
1 𝑛1 −  2.5 𝑚2 +  𝜆 >=  0 
1 𝑠1 −  3 𝑙2 −  𝜆 <=  0 
1 𝑠1 −  3 𝑙2 +  𝜆 >=  0 
1 𝑙2 −  0.333 𝑠3 −  𝜆 <=  0 
1 𝑙2 −  0.333 𝑠3 +  𝜆 >=  0 
1 𝑚2 −  0.6 𝑛3 −  𝜆 <=  0 
1 𝑚2 −  0.6 𝑛3 +  𝜆 >=  0 
1 𝑛2 −  1.667 𝑚3 −  𝜆 <=  0 
1 𝑛2 −  1.667 𝑚3 +  𝜆 >=  0 
1 𝑠2 −  3 𝑙3 −  𝜆 <=  0 
1 𝑠2 −  3 𝑙3 +  𝜆 >=  0 
1 𝑙3 −  0.333 𝑠4 −  𝜆 <=  0 
1 𝑙3 −  0.333 𝑠4 +  𝜆 >=  0 
1 𝑚3 −  0.6 𝑛4 −  𝜆 <=  0 
1 𝑚3 −  0.6 𝑛4 +  𝜆 >=  0 
1 𝑛3 −  1.667 𝑚4 −  𝜆 <=  0 
1 𝑛3 −  1.667 𝑚4 +  𝜆 >=  0 
1 𝑠3 −  3 𝑙4 −  𝜆 <=  0 
1 𝑠3 −  3 𝑙4 +  𝜆 >=  0 
1 𝑙4 −  0.667 𝑠5 −  𝜆 <=  0 
1 𝑙4 −  0.667 𝑠5 +  𝜆 >=  0 
1 𝑚4 −  1 𝑛5 −  𝜆 <=  0 
1 𝑚4 −  1 𝑛5 +  𝜆 >=  0 

1 𝑛4 −  2.333 𝑚5 −  𝜆 <=  0 
1 𝑛4 −  2.333 𝑚5 +  𝜆 >=  0 
1 𝑠4 −  4 𝑙5 −  𝜆 <=  0 
1 𝑠4 −  4 𝑙5 +  𝜆 >=  0 
1 𝑙5 −  0.75 𝑠6 −  𝜆 <=  0 
1 𝑙5 −  0.75 𝑠6 +  𝜆 >=  0 
1 𝑚5 −  1 𝑛6 −  𝜆 <=  0 
1 𝑚5 −  1 𝑛6 +  𝜆 >=  0 
1 𝑛5 −  1.8 𝑚6 −  𝜆 <=  0 
1 𝑛5 −  1.8 𝑚6 +  𝜆 >=  0 
1 𝑠5 −  2.5 𝑙6 −  𝜆 <=  0 
1 𝑠5 −  2.5 𝑙6 +  𝜆 >=  0 
1 𝑙6 −  0.8 𝑠7 −  𝜆 <=  0 
1 𝑙6 −  0.8 𝑠7 +  𝜆 >=  0 
1 𝑚6 −  1 𝑛7 −  𝜆 <=  0 
1 𝑚6 −  1 𝑛7 +  𝜆 >=  0 
1 𝑛6 −  1.571 𝑚7 −  𝜆 <=  0 
1 𝑛6 −  1.571 𝑚7 +  𝜆 >=  0 
1 𝑠6 −  2 𝑙7 −  𝜆 <=  0 
1 𝑠6 −  2 𝑙7 +  𝜆 >=  0 
1 𝑙1 −  0.333 𝑠3 −  𝜆 <=  0 
1 𝑙1 −  0.333 𝑠3 +  𝜆 >=  0 
1 𝑚1 −  0.9 𝑛3 −  𝜆 <=  0 
1 𝑚1 −  0.9 𝑛3 +  𝜆 >=  0 
1 𝑛1 −  4.167 𝑚3 −  𝜆 <=  0 
1 𝑛1 −  4.167 𝑚3 +  𝜆 >=  0 
1 𝑠1 −  9 𝑙3 −  𝜆 <=  0 
1 𝑠1 −  9 𝑙3 +  𝜆 >=  0 
1 𝑙2 −  0.111 𝑠4 −  𝜆 <=  0 
1 𝑙2 −  0.111 𝑠4 +  𝜆 >=  0 

1 𝑚2 −  0.36 𝑛4 −  𝜆 <=  0 
1 𝑚2 −  0.36 𝑛4 +  𝜆 >=  0 
1 𝑛2 −  2.778 𝑚4 −  𝜆 <=  0 
1 𝑛2 −  2.778 𝑚4 +  𝜆 >=  0 
1 𝑠2 −  9 𝑙4 −  𝜆 <=  0 
1 𝑠2 −  9 𝑙4 +  𝜆 >=  0 
1 𝑙3 −  0.222 𝑠5 −  𝜆 <=  0 
1 𝑙3 −  0.222 𝑠5 +  𝜆 >=  0 
1 𝑚3 −  0.6 𝑛5 −  𝜆 <=  0 
1 𝑚3 −  0.6 𝑛5 +  𝜆 >=  0 
1 𝑛3 −  3.889 𝑚5 −  𝜆 <=  0 
1 𝑛3 −  3.889 𝑚5 +  𝜆 >=  0 
1 𝑠3 −  12 𝑙5 −  𝜆 <=  0 
1 𝑠3 −  12 𝑙5 +  𝜆 >=  0 
1 𝑙4 −  0.5 𝑠6 −  𝜆 <=  0 
1 𝑙4 −  0.5 𝑠6 +  𝜆 >=  0 
1 𝑚4 −  1 𝑛6 −  𝜆 <=  0 
1 𝑚4 −  1 𝑛6 +  𝜆 >=  0 
1 𝑛4 −  4.2 𝑚6 −  𝜆 <=  0 
1 𝑛4 −  4.2 𝑚6 +  𝜆 >=  0 
1 𝑠4 −  10 𝑙6 −  𝜆 <=  0 
1 𝑠4 −  10 𝑙6 +  𝜆 >=  0 
1 𝑙5 −  0.6 𝑠7 −  𝜆 <=  0 
1 𝑙5 −  0.6 𝑠7 +  𝜆 >=  0 
1 𝑚5 −  1 𝑛7 −  𝜆 <=  0 
1 𝑚5 −  1 𝑛7 +  𝜆 >=  0 
1 𝑛5 −  2.829 𝑚7 −  𝜆 <=  0 
1 𝑛5 −  2.829 𝑚7 +  𝜆 >=  0 
1 𝑠5 −  5 𝑙7 −  𝜆 <=  0 
1 𝑠5 −  5 𝑙7 +  𝜆 >=  0 

 

0.167 𝑙1 +  0.333 𝑚1 +  0.333 𝑛1 +  0.167 𝑠1 +  0.167 𝑙2 +  0.333 𝑚2 +  0.333 𝑛2 
+  0.167 𝑠2 +  0.167 𝑙3 +  0.333 𝑚3 +  0.333 𝑛3 +  0.167 𝑠3 +  0.167 𝑙4 
+  0.333 𝑚4 +  0.333 𝑛4 +  0.167 𝑠4 +  0.167 𝑙5 +  0.333 𝑚5 +  0.333 𝑛5 
+  0.167 𝑠5 +  0.167 𝑙6 +  0.333 𝑚6 +  0.333 𝑛6 +  0.167 𝑠6 +  0.167 𝑙7 
+  0.333 𝑚7 +  0.333 𝑛7 +  0.167 𝑠7 =  1 

 
𝑙1 −  𝑚1 <=  0 
𝑚1 −  𝑛1 <=  0 
𝑛1 −  𝑠1 <=  0 
𝑙2 −  𝑚2 <=  0 
𝑚2 −  𝑛2 <=  0 
𝑛2 −  𝑠2 <=  0 
𝑙3 −  𝑚3 <=  0 
𝑚3 −  𝑛3 <=  0 
𝑛3 −  𝑠3 <=  0 
𝑙4 −  𝑚4 <=  0 

𝑚4 −  𝑛4 <=  0 
𝑛4 −  𝑠4 <=  0 
𝑙5 −  𝑚5 <=  0 
𝑚5 −  𝑛5 <=  0 
𝑛5 −  𝑠5 <=  0 
𝑙6 −  𝑚6 <=  0 
𝑚6 −  𝑛6 <=  0 
𝑛6 −  𝑠6 <=  0 
𝑙7 −  𝑚7 <=  0 
𝑚7 −  𝑛7 <=  0 

𝑛7 −  𝑠7 <=  0 
𝑙1 >  0 
𝑙2 >  0 
𝑙3 >  0 
𝑙4 >  0 
𝑙5 >  0  
𝑙6 >  0 
𝑙7 >  0 
𝜆 >=  0 
𝑒𝑛𝑑 

 


