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ABSTRACT 

 
Qualified managers are needed for the systematic functioning of logistics 

management applications. In logistics companies, the human resources manager 

takes part in determining the amount of personnel needed, supplying personnel, and 

creating personnel task forms. For successful human resources management, a 

qualified human resources manager should be selected. In the literature, it is seen 

that the manager selection problem is handled with multi criteria decision making 

(MCDM) methods. The aim of this research is to determine the problem criteria of 

human resources manager selection for logistics companies and to apply them with 

hybrid MCDM methods. With the in-depth literature review, ten criteria were 

determined for the logistics company human resources manager selection problem. 

The intuitionistic fuzzy weighted averaging (IFWA) method was used to weight the 

criteria. The fuzzy multi attribute ideal-real comparative analysis (F-MAIRCA) 

method was applied for the ranking of the four candidate managers. The application 
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was made on a logistics company operating in Turkey. Research methods are based 

on fuzzy and intuitionistic fuzzy numbers. As a result of the study, the most important 

criterion in the selection of logistics human resources manager was determined as 

the experience criterion. Among the four candidates, the first candidate was seen as 

the best manager candidate. Suggestions have been developed for logistics 

companies, human resources manager candidates and researchers based on the 

research outputs. In addition, with this research, the IFWA and F-MAIRCA hybrid 

method has been brought to the literature. 

 

Keywords: Manager Selection Problem, Fuzzy Logic, Intuitionistic Fuzzy Numbers, 

IFWA, F-MAIRCA 

LOJİSTİK ŞİRKETLER İÇİN BULANIK VE SEZGİSEL 

BULANIK SAYILARA DAYALI İNSAN KAYNAKLARI 

YÖNETİCİSİ SEÇİMİ 

ÖZ 

 
Lojistik yönetim fonksiyonlarının sistematik işlemesi için nitelikli yöneticilere 

ihtiyaç duyulmaktadır. Lojistik firmalarda insan kaynakları yöneticisi personel 

ihtiyacının belirlenmesi, personel temini ve personel görev formlarının 

oluşturulmasını rol almaktadır. Başarılı insan kaynakları yönetimi için nitelikli insan 

kaynakları yöneticisi seçimi yapılmalıdır. Literatürde yönetici seçim problemini çok 

kriterli karar verme yöntemleriyle ele alındığına rastlanmaktadır. Bu araştırmanın 

amacı lojistik firmalar için insan kaynakları yöneticisi seçim problem kriterlerinin 

belirlenmesi ve hibrit ÇKKV yöntemleriyle uygulanmasıdır. Derinlemesine yapılan 

literatür incelemesi sonucunda lojistik firma insan kaynakları yöneticisi için on 

kriter belirlenmiştir. Kriterlerin ağırlıklandırılmasında IFWA yöntemi uygulanmıştır. 

Dört aday yöneticinin sıralamasında ise F-MAIRCA yöntemi uygulanmıştır. 

Araştırmaya ait uygulama Türkiye’de faaliyet gösteren bir lojistik firma üzerinde 

yapılmıştır. Araştırma yöntemleri bulanık ve sezgisel bulanık sayılara dayalı ele 

alınmıştır. Çalışma sonucunda lojistik insan kaynakları yönetici seçiminde en önemli 

kriter tecrübe kriteri olarak belirlenmiştir. Dört aday arasından birinci aday en iyi 

yönetici adayı olarak görülmüştür. Araştırma sonucunda lojistik firmalara, insan 

kaynakları yönetici adaylarına ve araştırmacılara yönelik öneriler geliştirilmiştir. 

Ayrıca bu araştırmayla IFWA ve F-MAIRCA hibrit yöntemi literatüre 

kazandırılmıştır.  

 
Anahtar Kelimeler: Yönetici Seçim Problemi, Bulanık Mantık, Sezgisel Bulanık 

Mantık, IFWA, F-MAIRCA 
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1. INTRODUCTION 

An organization's success depends on having best human resources. 

Businesses that cannot keep up with the change and competition may run the 

danger of failing financially due to aggressive mergers and acquisitions, high 

speed e-communication, quick technical advancements, and demographic and 

societal shifts (Kaygın et al., 2016; Lipiec, 2001). The selection of qualified 

employees, particularly managers, is critical to an organization's success 

(Kelemenis and Askounis, 2010). To manage and govern an organization or 

certain staff groups, managers are essential. The success or failure of an 

organization is determined by the decisions taken by manager. To deal with 

any challenges, a manager must possess essential abilities and knowledge 

(Kelemenis et al., 2011). Business owners must appoint managers with these 

knowledge, skills, and abilities to the top of their organizations due to the 

congruence of all functions. Humans are known to be subject to prejudice, 

even if more seasoned managers often are less impacted by it. This is a 

drawback of the conventional approach (Marlowe et al., 1996). It is crucial 

for businesses to select the best human resource manager without prejudice 

for future positions. Academia investigates numerous computer-aided 

decision-making techniques, including fuzzy logic, decision trees, and rough 

set theory. in which the performance of the candidates is assessed using a 

variety of measures. Researchers also try to make a judgement that closely 

resembles the real findings by integrating these ratings (Bonissone et al., 

2009). 

 

Logistics service providers are service-oriented companies that provide 

added value in ensuring material flow within the supply chain. Although 

logistics activities are based on autonomous systems day by day, they should 

be managed based on human capital. This importance of the human factor 

brings along the necessity of qualified personnel in logistics companies. The 

selection of qualified personnel depends on successful managers. At this 

point, it can be mentioned that the success of human resources management 

of logistics companies directly affects the quality of logistics service. As in 

other industries, the manager selection problem is important for logistics 

companies. For this reason, the human resources manager selection problem 

should be determined by scientific decision-making approaches. In this 

research, it is aimed to determine the selection criteria, criterion weighting 

and candidate selection method by considering the human resources manager 

selection problem of logistics companies. In this context, it is planned to 

determine the human resources manager selection criteria in this research, to 
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weight the decision maker and criteria with the intuitionistic fuzzy weighted 

averaging (IFWA) method, and to rank the manager candidates with the 

fuzzy multi attribute ideal-real comparative analysis (F-MAIRCA) method. 

Thus, a methodological approach is developed to the literature regarding the 

human resource manager selection problem of logistics companies. Two 

basic research questions were developed within the scope of the research: 

 

 Research Question 1: Can human resources manager selection 

criteria be established for logistics companies? 

 Research Question 2: Can the IFWA and F-MAIRCA hybrid method 

be used in the human resource manager selection problem for 

logistics companies? 

 

To answer the research questions presented above, in the second part 

of the research, a literature review of the selection criteria is made and 

manager selection criteria for logistics companies are presented. In the third 

part, IFWA and F-MAIRCA methods are explained step by step. In the 

fourth part, an application of the human resources manager selection problem 

of a logistics company has been made. In the fifth part, the results of the 

research are presented. In the sixth part, suggestions are presented to logistics 

companies, executive candidates, and researchers.  

2. LITERATURE REVIEW AND CRITERIA SELECTION 

It is well known that one of the most crucial aspects of human 

resources management is personnel selection problem. Selection of personnel 

is related to the input quality of the workforce. The selection of the manager 

has been done using MCDM in the literature. Regarding the manager 

selection criteria, researchers have their own perspectives. Jereb et al. (2005) 

used knowledge-based software implementing decision expert (DEXi) 

method for both selecting and weighting for manager selection. Chen and 

Cheng (2005) conducted information system (IS) project manager selecting 

problem with using fuzzy multi-criteria group decision (F-MCGD) support 

system for selecting and weighting. Six criteria were used to select the best 

IS project manager in the study. Xing and Zhang (2006) used the fuzzy 

analytic hierarchy process (F-AHP) method for selecting the best project 

manager. For global manager selecting Wu and Lee (2007) used the fuzzy 

decision making trial and evaluation laboratory (DEMATEL) method. Eight 

criteria were chosen for the selection of the best global manager in the study. 

Complex proportional assessment of alternatives with grey relations 
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(COPRAS-G) method used by Zavadskas et al. (2008) for both selecting and 

weighting method to select project manager. Six criteria were considered for 

the selection of the best project manager in the research.  

 

Zhao et al. (2009) tried to find best project manager with using fuzzy 

comprehensive evaluation (FCE) method. Four criteria were used to select 

the best project manager in the study. 2-tuple linguistic variable and fuzzy 

preference ranking organization method for enrichment evaluation (F-

PROMETHEE) method used for selecting by Chen et al. (2009) to select best 

overseas marketing manager. The research was carried out based on four 

criteria. Intuitionistic fuzzy technique for order preference by similarity to 

ideal solution (IF-TOPSIS) method used both for weighting and selecting by 

Boran et al. (2011) to select sales manager. The research was conducted with 

six criteria. Kelemenis et al. (2011) used twelve criteria for selecting best 

manager. Rashidi et al. (2011) used fuzzy logic model for selecting and 

weighting. Four criteria were chosen in the study. AHP method used for 

weighting and COPRAS-G method used for selecting by Zolfani et al. (2012) 

to select quality control manager. Seven criteria were used in the study. 

Zavadskas et al. (2012) used AHP for weighting and additive ratio 

assessment (ARAS) for selecting project manager. The research was carried 

out based on three criteria. Gilan et al. (2012) used three criteria for selecting 

project manager. 

 

Baležentis and Zeng (2013) applied type 2 fuzzy multi-objective 

optimization on the basis of ratio analysis plus full multiplicative 

(MULTIMOORA) method for both weighting and selecting research and 

development manager. The research was based on five criteria. Wan et al. 

(2013) used fuzzy vlsekriterijumska optimizacija i kompromisno resenje (F-

VIKOR) method for selecting manager. Six criteria were considered for the 

selection of the manager in the study. Jazebi and Rashidi (2013) benefited 

fuzzy rule system to find best project manager. In the research, the best 

project manager was calculated with four criteria. AHP method used for 

weighting and the international project management association (IPMA) 

competence baseline used for selecting project manager by Varajão and 

Cruz-Cunha (2013). Three criteria were also used in the study. Sabina and 

Davood (2013) try to find best human resources manager with using F-

TOPSIS for both weighting and selecting. Four criteria were also chosen in 

the study. Logarithmic fuzzy preference programming (LFPP) method used 

for weighting and TOPSIS method used for selecting by Javadein et al. 

(2013) to select human resource manager. Afshari and Yusuff (2013) used 
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fuzzy integral for both weighting and selecting best project manager. Four 

criteria are also proposed for the selection problem. 

 

Sadeghi et al. (2014) used interval valued goal programming (IV-GP) 

for weighting and IV-TOPSIS for weighting best project manager with 

knowledge competencies, performance competencies and behavioral 

competencies criteria. Dodangeh et al. (2014) used F-MCDM method and 

applied basic requirements, project management skills, management skills 

and interpersonal skills criteria. İbicioğlu and Ünal (2014) preferred AHP 

method for both weighting and selecting human resource manager. Fuzzy 

competency rating used to find best project manager by Manaan et al. (2014). 

Özbek (2014) used F-AHP for selecting non-governmental organization 

manager. The research was also conducted based on eleven criteria. Afshari 

(2015) used fuzzy linguistic evaluation for weighting and Delphi method for 

selecting best project manager. Four main criteria and thirteen sub-criteria 

were used in the study. F-AHP used for weighting and F-TOPSIS used for 

selecting by Kusumawardani and Agintiara (2015) to select human resource 

manager. The research was applied with ten criteria. Özbek (2015) used AHP 

for weighting and MULTIMOORA for selecting academic unit manager. 

Fifteen criteria come to the fore in the research. Sadatrasool et al. (2016) used 

AHP and principal component analysis (PCA)-TOPSIS method for selection 

with three criteria. 

 

Chaghooshi et al. (2016) used F-DEMATEL method for weighting and 

F-VIKOR for selection with five criteria. Afshari and Kowal (2017) used 

fuzzy linguistic evaluation procedure and PROMETHEE for selecting the 

best information and communication technology project manager with eight 

criteria. The multi-objective optimization ratio analysis (MOORA) method 

used both for weighting and selecting by Uğur (2017) to select construction 

project manager with eight criteria. Urosevic et al. (2017) applied the 

stepwise weight assessment ratio analysis (SWARA) and the weighted 

aggregated sum product assessment (WASPAS) methods for selecting sales 

manager with seven criteria. Cetin and Icigen (2017) used SWARA and 

MOORA for weighting and selecting, respectively with five criteria. Akça et 

al. (2018) conducted research for finding finance manager by using analytic 

network process (ANP) method. Celikbilek (2018) used Grey AHP for 

selecting project manager with five criteria. Thakre et al. (2018) preferred 

AHP for weighting and AHP-fuzzy linear programming for selecting branch 

manager. Four criteria were highlighted in the study. Erdin (2019) applied F-

TOPSIS method for selecting site manager with seven criteria. The literature 
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review regarding the methods and criteria used for various manager selection 

problem is presented in Table 1. 

 

Table 1: Previous Studies on Selecting Manager with MCDM. 

Authors Position Methods  Criteria 

Jereb et al. 

(2005) 
Manager DEXi 

Work experience, personnel 

characteristics and other (3 

criteria) 

Chen and Cheng 

(2005) 

IS project 

manager 
F-MCDG 

Analysis and design skills, 

programming skills, interpersonal 

skills, business skills, environment 

skills and application skills (6 

criteria) 

Xing and Zhang 

(2006) 

Project 

manager 
F-AHP 

Knowledge, capability, character, 

and body (4 criteria) 

Wu and Lee 

(2007) 

Global 

manager 
F-DEMATEL 

Cognitive IQ, emotional IQ, 

political IQ, cultural/social IQ, 

organizational IQ, network IQ, 

innovative IQ and intuitive IQ (8 

criteria) 

Zavadskas et al. 

(2008) 

Project 

manager 
COPRAS-G 

Personal skills, project 

management skills, business 

skills, technical skills, quality 

skills and time of decision making 

(6 criteria) 

Zhao et al. 

(2009) 

Project 

manager 
FCE 

Site management capacity, 

technical level, level of leadership 

and personal qualities (4 criteria) 

Chen et al. 

(2009) 

Overseas 

marketing 

manager 

F-PROMETHEE 

English ability, work experience, 

market ability and communication 

ability (4 criteria) 

Boran et al. 

(2011) 
Sales manager IF-TOPSIS 

Oral communication skills, 

experience, general aptitude, 

willingness, self-confidence and 

first impression (6 criteria) 

Kelemenis et al. 

(2011) 
Manager F-TOPSIS 

Creativity/Innovation, problem 

solving/decision making, conflict 

management/negotiation, 

empowerment/delegation, 

strategic planning, specific 

presentation skills, 

communication skill, team 

management, diversity 

management, self-management, 

professional experience, 
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educational background (12 

criteria) 

Rashidi et al. 

(2011) 

Construction 

project 

manager 

Fuzzy c-means 

clustering 

Technical and professional 

background, educational 

background, demographic 

features, and general management 

abilities (4 criteria) 

Zolfani et al. 

(2012) 

Quality control 

manager 

AHP, COPRAS-

G 

Knowledge of product and raw 

material, experience and 

educational background, 

administrative orientation, 

behavioral flexibility, risk 

evaluation ability, payment, 

teamwork (7 criteria) 

Zavadskas et al. 

(2012) 

Project 

manager 
AHP, ARAS 

Education, experience, and 

personal skills (3 criteria) 

Gilan et al. 

(2012) 

Project 

manager 
MCDM 

Technical competencies, 

behavioral competencies, and 

contextual competencies (3 

criteria) 

Balezentis and 

Zeng (2013) 
R&D manager 

F-

MULTIMOORA 

Proficiency in identifying research 

areas, proficiency in 

administration, personality, 

experience, self-confidence (5 

criteria) 

Wan et al. (2013) Manager F-VIKOR 

Moral character, work attitude, 

leadership, cultural level, oral 

communication, and experience (6 

criteria) 

Varajao and 

Cruz-Cunha 

(2013) 

Project 

manager 

AHP, AHP-

IPMA 

Technical competence, behavioral 

competence and contextual 

competence (3 criteria) 

Sabina and 

Davood (2013) 

Human 

resources 

manager 

F-TOPSIS 

Scientific, psychological, 

behavioral, and apparent 

characteristics, functional 

characteristics and medical (4 

criteria) 

Javadein et al. 

(2013) 

Human 

resources 

manager 

LFPP, TOPSIS 

Analytical thinking, respect to 

others, willingness, responsibility, 

appearance, being 

competitiveness, effective 

listening, creativity, foreign 

language, principles of 

management, organizational 

behavior, change management and 

decision making (13 criteria) 

Afshari and 

Yusuff (2013) 

Project 

Manager 
F-Integral 

Basic requirements, project 

management, management skills 

and interpersonal skills (4 criteria) 
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Sadeghi et al. 

(2014) 

Project 

manager 

IV-GP, IV-

TOPSIS 

Knowledge competencies, 

performance competencies and 

behavioral competencies (3 

criteria) 

Dodangeh et al. 

(2014) 

Project 

Manager 
 F-MCDM 4 main criteria and 14 sub-criteria 

İbicioğlu and 

Ünal (2014) 

Human 

resources 

manager 

AHP 7 main criteria and 35 sub-criteria 

Özbek (2014) 

Non-

Governmental 

Organization 

Manager 

F-AHP 

Honesty and reliability, education, 

general culture, volunteering, 

sense of mission, initiative and 

decision making, responsibility, 

social and human relations, verbal 

and written expression ability, 

team awareness, objectivity and 

well adjusted (1 criteria) 

Kusumawardani 

and Agintiara 

(2015) 

Human 

resources 

manager 

F-AHP, F-

TOPSIS 

Assessment center score, level of 

education, major at 

school/university, stream march, 

length of time on stream, talent 

cluster index, performance index, 

competence index, length of time 

on position band and disciplinary 

sanction (10 criteria) 

Özbek (2015) 
Academic Unit 

Manager 

AHP, MULTI 

MOORA 

Self-Confidence, reliability, 

objectiveness, honesty, 

personality, volunteering, 

analytical thinking ability, risk 

management, vision, task 

awareness, team awareness, 

decision-making ability, 

communication knowledge, 

understanding and expressing 

ability and social relations (15 

criteria) 

Sadatrasool et al. 

(2016) 

Project 

manager 

AHP, PCA-

TOPSIS 

General management, project 

management and petroleum 

project management (3 criteria) 

Chaghooshi et al. 

(2016) 

Project 

manager 

F-DEMATEL, F-

VIKOR 

Site management capacity, 

technical level, level of leadership, 

personal qualities and contextual 

competences (5 criteria) 

Uğur (2017) 

Construction 

Project 

Manager 

 MOORA 

School of graduation, active 

engineering period, age, number 

of projects completed, foreign 

language, reference, 

communication ability, fee request 

(8 criteria) 
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Urosevic et al. 

(2017) 
Sales manager 

SWARA, 

WASPAS 

Communication skills, leadership 

skills, flexibility, decision making, 

negotiating skills, analytical skills 

and consistency (7 criteria) 

Cetin and Icigen 

(2017) 

Front office 

manager 

SWARA, 

MOORA 

Work experience, foreign 

language knowledge, education, 

computer skills and personal 

characteristics (5 criteria) 

Celikbilek 

(2018) 

Project 

manager 
Grey AHP 

Basic criteria, character criteria, 

software criteria, project criteria 

and energy criteria (5 criteria) 

Thakre et al. 

(2018) 

Branch 

manager and 

cashier 

AHP, AHP-FLP 

Management knowledge/skills, 

technical knowledge/skills, 

banking knowledge/skills and 

marketing knowledge/skills (4 

criteria) 

Erdin (2019) Site Manager F-TOPSIS 

Creativity, self-confidence, 

problem solving and decision 

making, education, critical 

approach, human relations, 

experience (7 criteria) 

 
In the literature review for the manager selection problem, it is 

observed that various criteria are used with different methods and the best 

manager candidate is determined. It is clearly understood that MCDM 

methods are mostly preferred in weighting the criteria and ranking the 

candidates. In this research, the human resources manager position in 

companies providing logistics service providers is discussed. The main 

purpose is to determine the criteria that come to the fore in the selection of 

human resources managers for logistics companies. Among the manager 

selection criteria obtained because of the literature review, the most suitable 

criteria for logistics companies were determined. In this determination 

process, a jury consisting of managers of a logistics service provider 

company was formed. As a result of the interviews with the formed jury, the 

criteria to be considered for the company and the definition of these criteria 

are presented in Table 2. 

Table 2: Selected Criteria 

Criteria Definition References 

Interpersonal 

communication 

skills (C1) 

It indicates the success of 

interpersonal 

communication needed to 

increase the efficiency of 

Chen and Cheng (2005), Wu and Lee 

(2007), Zavadskas et al. (2008), Zhao et al. 

(2009), Chen et al. (2009), Boran et al. 

(2011), Kelemenis et al. (2011), Wan et al. 
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companies providing 

logistics services. 

(2013), Afshari and Yusuff (2013), 

Dodangeh et al. (2014), İbicioğlu and Ünal 

(2014), Özbek (2014), Afshari (2015), 

Özbek (2015), Urosevic et al. (2017), Akça 

et al. (2018), Erdin (2019). 

Analytic thinking 

skills (C2) 

It refers to the analytical 

thinking skills needed to 

produce effective 

solutions in the 

management of human 

resources in companies 

providing logistics 

services. 

Chen and Cheng (2005), Javadein et al. 

(2013), Dodangeh et al. (2014), İbicioğlu 

and Ünal (2014), Özbek (2015), Urosevic 

et al. (2017). 

Computer skills 

(C3) 

It refers to the computer 

skills of the human 

resources manager 

candidate. 

İbicioğlu and Ünal (2014), Kusumawardani 

and Agintiara (2015), Sadatrasool et al. 

(2016), Akça et al. (2018), Celikbilek 

(2018). 

Human resource 

manager 

experience (C4) 

It refers to the experience 

of working as a human 

resources manager in 

companies providing 

logistics services. 

Zhao et al. (2009), Chen et al. (2009), 

Boran et al. (2011), Kelemenis et al. 

(2011), Rashidi et al. (2011), Zolfani et al. 

(2012), Zavadskas et al. (2012), Gilan et al. 

(2012), Balezentis and Zeng (2013), Wan 

et al. (2013), Dodangeh et al. (2014), 

İbicioğlu and Ünal (2014), Afshari (2015), 

Afshari and Kowal (2017), Cetin and 

Icigen (2017), Akça et al. (2018), Erdin 

(2019). 

Management 

skills (C5) 

It refers to human resource 

management skills in 

companies providing 

logistics services. 

Chen and Cheng (2005), Wu and Lee 

(2007), Zavadskas et al. (2008), Boran et 

al. (2011), Rashidi et al. (2011), Gilan et al. 

(2012), Balezentis and Zeng (2013), Jazebi 

and Rashidi (2013), Afshari and Yusuff 

(2013), İbicioğlu and Ünal (2014), Özbek 

(2015), Sadatrasool et al. (2016), Thakre et 

al. (2018). 

Educational 

degree (C6) 

It refers to the education 

level of the human 

resources manager 

candidate. 

Kelemenis et al. (2011), Rashidi et al. 

(2011), Zolfani et al. (2012), Zavadskas et 

al. (2012), Jazebi and Rashidi (2013), 

Dodangeh et al. (2014), İbicioğlu and Ünal 

(2014), Özbek (2014), Afshari (2015), 

Kusumawardani and Agintiara (2015), 

Cetin and Icigen (2017), Akça et al. (2018), 

Erdin (2019). 

Decision making 

skills (C7) 

It refers to successful 

decision-making skills in 

determining and selecting 

personnel needs in 

companies providing 

logistics services. 

Wu and Lee (2007), Kelemenis et al. 

(2011), Javadein et al. (2013), Dodangeh et 

al. (2014), Özbek (2014), Afshari (2015), 

Özbek (2015), Urosevic et al. (2017), Erdin 

(2019). 
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Leadership skills 

(C8) 

It refers to the leadership 

skills required for the 

successful management of 

human resources in 

companies providing 

logistics services. 

Zavadskas et al. (2008), Wan et al. (2013), 

İbicioğlu and Ünal (2014), Chaghooshi et 

al. (2016), Urosevic et al. (2017). 

Foreign language 

skills (C9) 

It refers to the foreign 

language skills of the 

human resources manager 

candidate. 

Zhao et al. (2009), Chen et al. (2009), 

Javadein et al. (2013), İbicioğlu and Ünal 

(2014), Afshari and Kowal (2017), Uğur 

(2017), Cetin and Icigen (2017). 

Personality traits 

(C10) 

It refers to the state of 

having the personality 

traits needed for human 

resource management. 

Jereb et al. (2005), Chen and Cheng (2005), 

Zhao et al. (2009), Chen et al. (2009), 

Gilan et al. (2012), Wan et al. (2013), 

Afshari and Kowal (2017), Akça et al. 

(2018). 

  

3. METHODOLOGY 

3.1. Intuitionistic Fuzzy Sets 

Intuitionistic fuzzy sets (IFS) were first introduced to the literature by 

Atanassov (1986). In the literature, it is seen that IFS is used in different 

decision making problems. Such as; resilient-green supplier selection 

problem (Xiong vd., 2020), selection of quality methods (Gojković et al., 

2021), green supplier selection (Kumari and Mishra, 2020), coronavirus 

vaccine selection (Ecer, 2022), wastewater treatment plans selection (Zhou et 

al., 2018), sustainable supplier selection (Turk, 2022), lean six sigma project 

selection (Singh et al., 2021), healthcare waste treatment technologies 

selection (Salimian and Mousavi, 2022), site selection (Gao et al., 2021), 

supplier selection (Nakiboglu and Bulgurcu, 2020; Rahimi et al., 2021), IT 

personnel selection (Mishra et al., 2020), call center performance 

measurement (Oztaysi et al., 2020). Intuitionistic fuzzy set can be written as 

Eq (1) (Boran et al., 2009): 

𝑑 = {〈𝑥, 𝜇𝑑(𝑥), 𝜗𝑑(𝑥)〉|𝑥𝜖𝑋}  (1) 

“where 𝜇𝑑(𝑥), 𝜗𝑑(𝑥): X→ [0,1] are membership function and non-

membership function, respectively, such that Eq (2)”: 

0 ≤ 𝜇𝑑(𝑥) + 𝜗𝑑(𝑥) ≤ 1 (2) (2) 
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“A third parameter of IFS is 𝜋𝑑(𝑥), known as the intuitionistic fuzzy index or 

hesitation degree of whether 𝑥 belongs to 𝐴 or not (Eq. (3))”: 

𝜋𝑑(𝑥) = 1 − 𝜇𝑑(𝑥) − 𝜗𝑑(𝑥)  (3) 

“It is obviously seen that for every 𝑥 ∈ 𝑋 (Eq. (4))”: 

0 ≤ 𝜋𝑑(𝑥) ≤ 1  (4) 

“If the 𝜋𝑑(𝑥) is small, knowledge about 𝑥 is more certain. If 𝜋𝑑(𝑥) is great, 

knowledge about 𝑥 is more uncertain. Obviously, when 𝜇𝑑(𝑥) = 𝜋𝑑(𝑥) =
1 − 𝜗𝑑(𝑥) for all elements of the universe, the ordinary fuzzy set concept is 

recovered.” 

3.2. Intuitionistic Fuzzy Weighted Averaging (IFWA) 

Decision maker weights and criteria weights are calculated with the 

IFWA method developed by Xu (2007). Intuitionistic fuzzy numbers and 

symbols are shown in Table 3. Evaluations of the criteria and decision 

makers are based on the linguistic expressions in Table 3. In Table 3, 𝜇(𝑥) 

denotes membership degree, 𝜗(𝑥) denotes non-membership degree, 𝜋(𝑥) 

denotes hesitancy level (Boran et al., 2009; Schitea et al., 2019). 

 

The steps of the IFWA method are as follows (Ecer et al., 2022): 

Step 1-1: The decision matrix is created, which includes the linguistic 

items of the decision makers and criteria. Then, the decision matrix 

containing the linguistic items is transformed into intuitionistic fuzzy 

numbers. 

Step 1-2: The weights of the decision makers (𝜑𝑑) are calculated by 

Eq. (5). 

Step 1-3: Decision matrices created by the decision makers are 

aggregated. Aggregated decision matrix elements (�̂�) are calculated by Eq. 

(6). 

Step 1-4: Using the positive ideal solution (𝛬+ = (1,0,0)) and non-

positive ideal solution values (𝛬− = (0,1,0)), positive (𝛿+) and negative 

(𝛿−) distance measures are calculated by Eq. (7) and Eq. (8), respectively. 

Step 1-5: The closeness coefficients (CC) are calculated by Eq. (9). 

Criterion weights are calculated by normalizing the obtained values. 
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Table 3: A Scale Regarding the Assessment of Criteria and Experts 

Symbol Definition 
Intuitionistic Fuzzy Numbers 

𝜇(𝑥) 𝜗(𝑥) 𝜋(𝑥) 

VI Very important 0,88 0,08 0,04 

I Important 0,75 0,20 0,05 

M Medium 0,50 0,45 0,05 

UI Unimportant 0,35 0,60 0,05 

VU Very unimportant 0,08 0,88 0,04 

 

𝜑𝑑 =
(𝜇𝑑+𝜋𝑑.(

𝜇𝑑
𝜇𝑑+𝜗𝑑

))

∑ (𝜇𝑑+𝜋𝑠.(
𝜇𝑑

𝜇𝑑+𝜗𝑑
))𝑠

𝑑=1

, 𝑑 = {1, 2, . , , , 𝑠}  (5) 

�̂� = [1 − ∏ (1 − 𝜇𝑇)𝜑𝑑𝑠
𝑑=1 , ∏ (𝜗𝑇)𝜑𝑑𝑠

𝑑=1 , ∏ (1 − 𝜇𝑇)𝜑𝑑𝑠
𝑑=1 − ∏ (1 −𝑠

𝑑=1

𝜗𝑇)𝜑𝑑  ], �̂� = (𝜇�̂� , 𝜗�̂� , 𝜋�̂�), 𝜋�̂� = 1 − 𝜇�̂� − 𝜗�̂�  (6) 

𝛿+ = √(𝜇�̂� − 𝛬+)2 + (𝜗�̂� − 𝛬+)2 + (𝜋�̂� − 𝛬+)2  (7) 

𝛿− = √(𝜇�̂� − 𝛬−)2 + (𝜗�̂� − 𝛬−)2 + (𝜋�̂� − 𝛬−)2  (8) 

𝐶𝐶 =
𝛿−

𝛿++𝛿−  (9) 

 

3.3. Fuzzy Multi Attribute Ideal-Real Comparative Analysis (F-

MAIRCA) 

The MAIRCA method was developed by Pamučar et al. (2014). This 

method is based on determining the gap between ideal and empirical weights. 

Fuzzy MAIRCA method was also developed by Boral et al. (2020). In this 

method, the alternative with the lowest gap value is determined as the best 

alternative. 

 

The steps of the F-MAIRCA method are as follows (Boral et al., 2020; 

Gul and Ak, 2020;): 
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Step 2-1: Using the items in Table 4, decision makers evaluate each 

alternative (𝑖 = 1, 2, … ,𝑚) according to each criterion (𝑗 = 1, 2, … , 𝑛). Thus, 

decision matrices containing linguistic items of each decision maker are 

obtained (Eq. (10)). Then the linguistic items are converted to triangular 

fuzzy numbers. 

Table 4: Linguistic Expressions and Triangular Fuzzy Number Values (for 

F-MAIRCA) 

Symbol Definition 
Triangular Fuzzy Numbers 

l m u 

VL Very low 0,1 0,2 0,3 

L Low 0,2 0,3 0,4 

ML Medium low 0,3 0,4 0,5 

M Medium 0,4 0,5 0,6 

MH Medium High 0,5 0,6 0,7 

H High 0,6 0,7 0,8 

VH Very High 0,7 0,8 0,9 

 

�̃�(𝑧) =

[
 
 
 
 
 �̃�11

(𝑧)
   ⋯   �̃�1𝑗

(𝑧)
   ⋯   �̃�1𝑛

(𝑧)

⋮        ⋯       ⋮       ⋯       ⋮

�̃�𝑖1
(𝑧)

   ⋯   �̃�𝑖𝑗
(𝑧)

   …   �̃�𝑖𝑛
(𝑧)

⋮        ⋯       ⋮       ⋯       ⋮

�̃�𝑚1
(𝑧)

   ⋯   �̃�𝑚𝑗
(𝑧)

   …   �̃�𝑚𝑛
(𝑧)

]
 
 
 
 
 

  (10) 

Step 2-2: The decision matrices created by the decision makers are 

aggregated with Eq. (11). Thus, the aggregated decision matrix (�̃�) in Eq. 

(12) is obtained. 

�̃�11 =
�̃�11

(1)
+�̃�11

(2)
+⋯+�̃�11

(𝑧)

𝑘
  (11) 

�̃� =

[
 
 
 
 
 

�̃�11    ⋯   �̃�1𝑗    ⋯   �̃�1𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑖1    ⋯   �̃�𝑖𝑗    …   �̃�𝑖𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑚1    ⋯   �̃�𝑚𝑗    …   �̃�𝑚𝑛]

 
 
 
 
 

  (12) 
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Step 2-3: The probability of decision makers selecting alternatives 

(𝑃𝐴𝑖
) is determined by Eq. (13). Since the decision makers are unbiased, it is 

assumed that the probability of selecting alternatives is equal. 

𝑃𝐴𝑖
=

1

𝑚
;  ∑ 𝑃𝐴𝑖

𝑚
𝑖=1 = 1; 𝑖 = 1, 2,… ,𝑚 (13) 

Step 2-4: The matrix of fuzzy theoretical ponder (�̃�𝑃𝐴
) is obtained by 

Eq. (14). This matrix is obtained by multiplying the 𝑃𝐴𝑖
values with the 

criterion weights. 

�̃�𝑃𝐴
=

[
 
 
 
 
 
�̃�𝑃11

   ⋯   �̃�𝑃1𝑗
   ⋯   �̃�𝑃1𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑃𝑖1

   ⋯   �̃�𝑃𝑖𝑗
   …   �̃�𝑃𝑖𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑃𝑚1

   ⋯   �̃�𝑃𝑚𝑗
   …   �̃�𝑃𝑚𝑛]

 
 
 
 
 

 (14) 

Step 2-5: The cost criteria and benefit criteria are normalized by Eq. 

(15) and Eq. (16), respectively. The normalized decision matrix (�̃�) is shown 

in Eq. (17). 

�̃�𝑖𝑗 = (
𝑋𝑖𝑗

𝑙−

𝑋𝑖𝑗
𝑢 ,

𝑋𝑖𝑗
𝑙−

𝑋𝑖𝑗
𝑚 ,

𝑋𝑖𝑗
𝑙−

𝑋𝑖𝑗
𝑙 ) , 𝑋𝑖𝑗

𝑙− = min
𝑖

𝑋𝑖𝑗
𝑙 , 𝑓𝑜𝑟 𝑐𝑜𝑠𝑡 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑎  (15) 

�̃�𝑖𝑗 = (
𝑋𝑖𝑗

𝑙

𝑋𝑖𝑗
𝑢+ ,

𝑋𝑖𝑗
𝑚

𝑋𝑖𝑗
𝑢+ ,

𝑋𝑖𝑗
𝑢

𝑋𝑖𝑗
𝑢+) , 𝑋𝑖𝑗

𝑢+ = max
𝑖

𝑋𝑖𝑗
𝑢 , 𝑓𝑜𝑟 𝑏𝑒𝑛𝑒𝑓𝑖𝑡 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑎 (16) 

�̃� =

[
 
 
 
 
 

�̃�11    ⋯   �̃�1𝑗    ⋯   �̃�1𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑖1    ⋯   �̃�𝑖𝑗    …   �̃�𝑖𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑚1    ⋯   �̃�𝑚𝑗    …   �̃�𝑚𝑛]

 
 
 
 
 

 (17) 

Step 2-6: The matrix of fuzzy actual ponder (�̃�𝑅𝐴
) in Eq. (18) is 

obtained by multiplying the normalized decision matrix elements (�̃�) and the 

matrix of fuzzy theoretical ponder elements (�̃�𝑃𝐴
). 
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�̃�𝑅𝐴
=

[
 
 
 
 
 
�̃�𝑅11

   ⋯   �̃�𝑅1𝑗
   ⋯   �̃�𝑅1𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑅𝑖1

   ⋯   �̃�𝑅𝑖𝑗
   …   �̃�𝑅𝑖𝑛

⋮        ⋯       ⋮       ⋯       ⋮
�̃�𝑅𝑚1

   ⋯   �̃�𝑅𝑚𝑗
   …   �̃�𝑅𝑚𝑛]

 
 
 
 
 

 (18) 

Step 2-7: The total gap matrix elements (𝑔𝑖𝑗) are obtained by Eq. (19). 

𝑔𝑖𝑗 = √
1

3
[(𝑇𝑃𝑖𝑗

𝑙 − 𝑇𝑅𝑖𝑗

𝑙 )
2
+ (𝑇𝑃𝑖𝑗

𝑚 − 𝑇𝑅𝑖𝑗

𝑚 )
2
+ (𝑇𝑃𝑖𝑗

𝑢 − 𝑇𝑅𝑖𝑗

𝑢 )
2
] (19) 

Step 2-8: By summing the gap values, the ranking of the alternatives 

(𝑄𝑖) is obtained by Eq. (20). The alternative with the lowest gap value is 

considered the best alternative. 

𝑄𝑖 = ∑ 𝑔𝑖𝑗
𝑛
𝑗=1  (20) 

4. APPLICATION 

In this research, the human resources manager selection problem of a 

logistics service company is discussed. Also, the application flows chart is 

presented in the Figure 1. The criteria for the manager selection criteria were 

obtained from the research in the literature. The criteria in the criteria pool 

were evaluated by the logistics company's top managers and experts. As a 

result of the evaluation, ten basic criteria were determined. There are four 

manager candidates for the human resources manager position of the logistics 

company. To determine the best manager candidate, four decision-making 

experts were determined by university-company cooperation. One of them is 

a professional expert in the field of management (DM-1), two of them are 

company senior managers and consultants (DM-2 and DM-4), and one is an 

academician in the field of management (DM-3). Managerial experience and 

academic proficiency levels of the decision makers were considered. Thus, 

the evaluations made by DM-1 were accepted as “very important”, the 

evaluations made by DM-2 and DM-4 as “important”, and the evaluations 

made by DM-3 as “medium”. In this context, IFWA methods were used to 

determine the criteria weights and F-MAIRCA methods were used to rank 

the manager candidates. The application steps are as follows: 
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Figure 1 Application Flow Chart 

 

Step 1-1: The linguistic items and intuitionistic fuzzy numbers of the 

decision makers are presented in Table 5. The linguistic items given to the 

criteria by the decision makers are presented in Table 6. The intuitionistic 

fuzzy numbers of the criteria are presented in Table 7. 

 

Step 1-2: The weights of the decision makers were obtained by Eq. (5). 

It is presented in Table 8. 

 

Step 1-3: The aggregated decision matrix elements are calculated by 

Eq. (6). The matrix is shown in Table 9. 

Defining the human resources manager selection problem 

Determination of criteria and alternatives for human resources manager 

selection 

Application of IFWA method steps for weighting criteria 

Step 1-1: Create the decision-matrix 

Step 1-2: Calculate the weights of decision makers 

Step 1-3: Build the aggregated decision-matrix 

Step 1-4: Calculate the positive and negative distance 

Step 1-5: Calculate the closeness coefficients and the weights of the criteria 

Application of F-MAIRCA method steps for ranking alternatives 

Step 2-1: Create the decision-matrix 

Step 2-2: Build the aggregated decision-matrix 

Step 2-3: Determine the preference of alternatives 

Step 2-4: Obtain the matrix of fuzzy theoretical ponder 

Step 2-5: Build the normalized decision matrix 

Step 2-6: Obtain the matrix of fuzzy actual ponder 

Step 2-7: Calculate the total gap matrix elements 

Step 2-8: Sum the gap values and rank the alternatives 

Determination of the best human resources manager candidate 
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Step 1-4: Positive and negative distance measures were calculated by 

Eq. (7) and Eq. (8). It is presented in Table 10. 

 

Step 1-5: The closeness coefficients (CC) values were calculated by 

Eq. (9). The criteria weights are presented in Table 11. 

Table 5: The Experts’ Linguistic Items and Intuitionistic Fuzzy Numbers 

DM DM-1 DM -2 DM -3 DM -4 

Linguistic 

items 
VI I M I 

IF Numbers [0,88;0,08;0,04] [0,75;0,20;0,05] [0,50;0,45;0,05] [0,75;0,20;0,05] 

 

Table 6: Linguistic Items That Decision Makers Give to Criteria 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 
DM-1 VI I I VI I I VI I UI M 
DM-2 VI VI M VI VI M I M M M 
DM-3 I M M VI VI M I M UI I 
DM-4 M M UI I I M I I I UI 

 

Table 7: Intuitionistic Fuzzy Numbers That Decision Makers Give to 

Criteria 

 C1 C2 C3 C4 C5 
 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 

DM-1 0,88 0,08 0,04 0,75 0,20 0,05 0,75 0,20 0,05 0,88 0,08 0,04 0,75 0,20 0,05 

DM-2 0,88 0,08 0,04 0,88 0,08 0,04 0,50 0,45 0,05 0,88 0,08 0,04 0,88 0,08 0,04 

DM-3 0,75 0,20 0,05 0,50 0,45 0,05 0,50 0,45 0,05 0,88 0,08 0,04 0,88 0,08 0,04 

DM-4 0,50 0,45 0,05 0,50 0,45 0,05 0,35 0,60 0,05 0,75 0,20 0,05 0,75 0,20 0,05 

 C6 C7 C8 C9 C10 

 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 

DM-1 0,75 0,20 0,05 0,88 0,08 0,04 0,75 0,20 0,05 0,35 0,60 0,05 0,50 0,45 0,05 

DM-2 0,50 0,45 0,05 0,75 0,20 0,05 0,50 0,45 0,05 0,50 0,45 0,05 0,50 0,45 0,05 

DM-3 0,50 0,45 0,05 0,75 0,20 0,05 0,50 0,45 0,05 0,35 0,60 0,05 0,75 0,20 0,05 

DM-4 0,50 0,45 0,05 0,75 0,20 0,05 0,75 0,20 0,05 0,75 0,20 0,05 0,35 0,60 0,05 
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Table 8: 𝜑𝑑 Scores 

 DM-1 DM-2 DM-3 DM-4 

Weight of 

DMs 
0,3033 0,2612 0,1742 0,2612 

 

Table 9: The Aggregated Intuitionistic Fuzzy Numbers Decision Matrix 

C1 C2 C3 C4 C5 

𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 

0,802 0,147 0,051 0,721 0,224 0,055 0,566 0,379 0,055 0,855 0,102 0,044 0,818 0,134 0,047 

C6 C7 C8 C9 C10 

𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 𝜇 𝜗 𝜋 

0,595 0,352 0,053 0,800 0,151 0,049 0,662 0,285 0,053 0,527 0,418 0,055 0,525 0,421 0,053 

 

 

Table 10: 𝛿+ 𝑎𝑛𝑑 𝛿− scores 
Criteria C1 C2 C3 C4 C5 

𝜹+ 0,252 0,362 0,579 0,183 0,231 

𝜹− 1,172 1,061 0,842 1,241 1,192 

Criteria C6 C7 C8 C9 C10 

𝜹+ 0,539 0,256 0,445 0,633 0,637 

𝜹− 0,881 1,167 0,976 0,787 0,784 

 

Table 11: CC Values and Criterion Weights 

Criteria C1 C2 C3 C4 C5 

CC 0,823 0,745 0,593 0,872 0,838 

𝒘𝒋 0,1159 0,1049 0,0834 0,1227 0,1179 

Rank 3 5 8 1 2 

Criteria C6 C7 C8 C9 C10 

CC 0,620 0,820 0,687 0,554 0,552 

𝒘𝒋 0,0873 0,1155 0,0967 0,0780 0,0777 

Rank 7 4 6 9 10 

 

Step 2-1: The decision matrix (linguistic expressions) created by the 

decision makers using the expressions in Table 2 is presented in Table 12. 

Triangular fuzzy number values are presented in Table 13 (Eq. (10)). 

 

Step 2-2: The combined decision matrix is obtained by Eq. (11). It is 

shown in Table 14 (Eq. (12)). 
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Step 2-3: The probability of selecting an alternative (𝑃𝐴𝑖
=

1

4
) is 

determined by Eq. (13). 

 

Step 2-4: The fuzzy matrix of theoretical ponder using the criterion 

weights obtained in “Steps 2-3” is shown in Table 15 (Eq. (14)). 

Step 2-5: The normalized decision matrix was obtained by Eq. (17). It 

is shown in Table 16. 

 

Step 2-6: The matrix of fuzzy actual ponder (Eq. (18)) obtained by 

multiplying the normalized decision matrix and the matrix of fuzzy 

theoretical ponder elements is shown in Table 17. 

 

Step 2-7: The total gap matrix obtained by Eq. (19) is shown in Table 

18. 

 

Step 2-8: The gap values obtained by Eq. (16) and the ranking of 

alternatives are shown in Table 19. 

Table 12: Decision Matrices of Decision Makers (Linguistic items) 

  C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

DM-1 

A1 H H MH H MH M MH H ML ML 

A2 H MH M VH VH M H ML ML M 

A3 MH MH M MH MH H MH M M M 

A4 M M MH M ML M M M ML ML 

DM-2 

A1 H MH M H MH M M MH M ML 

A2 H M M VH H ML MH L L ML 

A3 MH M M M M H H ML ML L 

A4 MH M M MH M MH MH ML ML ML 

DM-3 

A1 MH MH M MH H MH H M M ML 

A2 H ML M VH H ML H ML L M 

A3 M M M MH MH M MH M M M 

A4 M MH M MH ML ML ML ML M ML 

DM-4 

A1 H H H MH MH L H M ML ML 

A2 H MH M VH H ML MH L ML L 

A3 MH MH MH H H M M L ML ML 

A4 M M MH M M ML M ML ML ML 

 

Table 13: Decision Matrices of Decision Makers (Triangular fuzzy number 

values) 
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DM-1 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,6 0,7 0,8 0,6 0,7 0,8 0,5 0,6 0,7 0,6 0,7 0,8 0,5 0,6 0,7 

A2 0,6 0,7 0,8 0,5 0,6 0,7 0,4 0,5 0,6 0,7 0,8 0,9 0,7 0,8 0,9 

A3 0,5 0,6 0,7 0,5 0,6 0,7 0,4 0,5 0,6 0,5 0,6 0,7 0,5 0,6 0,7 

A4 0,4 0,5 0,6 0,4 0,5 0,6 0,5 0,6 0,7 0,4 0,5 0,6 0,3 0,4 0,5 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,4 0,5 0,6 0,5 0,6 0,7 0,6 0,7 0,8 0,3 0,4 0,5 0,3 0,4 0,5 

A2 0,4 0,5 0,6 0,6 0,7 0,8 0,3 0,4 0,5 0,3 0,4 0,5 0,4 0,5 0,6 

A3 0,6 0,7 0,8 0,5 0,6 0,7 0,4 0,5 0,6 0,4 0,5 0,6 0,4 0,5 0,6 

A4 0,4 0,5 0,6 0,4 0,5 0,6 0,4 0,5 0,6 0,3 0,4 0,5 0,3 0,4 0,5 

DM-2 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,6 0,7 0,8 0,5 0,6 0,7 0,4 0,5 0,6 0,6 0,7 0,8 0,5 0,6 0,7 

A2 0,6 0,7 0,8 0,4 0,5 0,6 0,4 0,5 0,6 0,7 0,8 0,9 0,6 0,7 0,8 

A3 0,5 0,6 0,7 0,4 0,5 0,6 0,4 0,5 0,6 0,4 0,5 0,6 0,4 0,5 0,6 

A4 0,5 0,6 0,7 0,4 0,5 0,6 0,4 0,5 0,6 0,5 0,6 0,7 0,4 0,5 0,6 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,4 0,5 0,6 0,4 0,5 0,6 0,5 0,6 0,7 0,4 0,5 0,6 0,3 0,4 0,5 

A2 0,3 0,4 0,5 0,5 0,6 0,7 0,2 0,3 0,4 0,2 0,3 0,4 0,3 0,4 0,5 

A3 0,6 0,7 0,8 0,6 0,7 0,8 0,3 0,4 0,5 0,3 0,4 0,5 0,2 0,3 0,4 

A4 0,5 0,6 0,7 0,5 0,6 0,7 0,3 0,4 0,5 0,3 0,4 0,5 0,3 0,4 0,5 

DM-3 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,5 0,6 0,7 0,5 0,6 0,7 0,4 0,5 0,6 0,5 0,6 0,7 0,6 0,7 0,8 

A2 0,6 0,7 0,8 0,3 0,4 0,5 0,4 0,5 0,6 0,7 0,8 0,9 0,6 0,7 0,8 

A3 0,4 0,5 0,6 0,4 0,5 0,6 0,4 0,5 0,6 0,5 0,6 0,7 0,5 0,6 0,7 

A4 0,4 0,5 0,6 0,5 0,6 0,7 0,4 0,5 0,6 0,5 0,6 0,7 0,3 0,4 0,5 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,5 0,6 0,7 0,6 0,7 0,8 0,4 0,5 0,6 0,4 0,5 0,6 0,3 0,4 0,5 

A2 0,3 0,4 0,5 0,6 0,7 0,8 0,3 0,4 0,5 0,2 0,3 0,4 0,4 0,5 0,6 

A3 0,4 0,5 0,6 0,5 0,6 0,7 0,4 0,5 0,6 0,4 0,5 0,6 0,4 0,5 0,6 

A4 0,3 0,4 0,5 0,3 0,4 0,5 0,3 0,4 0,5 0,4 0,5 0,6 0,3 0,4 0,5 

DM-4 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,6 0,7 0,8 0,6 0,7 0,8 0,6 0,7 0,8 0,5 0,6 0,7 0,5 0,6 0,7 

A2 0,6 0,7 0,8 0,5 0,6 0,7 0,4 0,5 0,6 0,7 0,8 0,9 0,6 0,7 0,8 

A3 0,5 0,6 0,7 0,5 0,6 0,7 0,5 0,6 0,7 0,6 0,7 0,8 0,6 0,7 0,8 

A4 0,4 0,5 0,6 0,4 0,5 0,6 0,5 0,6 0,7 0,4 0,5 0,6 0,4 0,5 0,6 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,2 0,3 0,4 0,6 0,7 0,8 0,4 0,5 0,6 0,3 0,4 0,5 0,3 0,4 0,5 

A2 0,3 0,4 0,5 0,5 0,6 0,7 0,2 0,3 0,4 0,3 0,4 0,5 0,2 0,3 0,4 

A3 0,4 0,5 0,6 0,4 0,5 0,6 0,2 0,3 0,4 0,3 0,4 0,5 0,3 0,4 0,5 

A4 0,3 0,4 0,5 0,4 0,5 0,6 0,3 0,4 0,5 0,3 0,4 0,5 0,3 0,4 0,5 
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Table 14: The Fuzzy Aggregated Decision Matrix 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,575 0,675 0,775 0,550 0,650 0,750 0,475 0,575 0,675 0,550 0,650 0,750 0,525 0,625 0,725 

A2 0,600 0,700 0,800 0,425 0,525 0,625 0,400 0,500 0,600 0,700 0,800 0,900 0,625 0,725 0,825 

A3 0,475 0,575 0,675 0,450 0,550 0,650 0,425 0,525 0,625 0,500 0,600 0,700 0,500 0,600 0,700 

A4 0,425 0,525 0,625 0,425 0,525 0,625 0,450 0,550 0,650 0,450 0,550 0,650 0,350 0,450 0,550 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,375 0,475 0,575 0,525 0,625 0,725 0,475 0,575 0,675 0,350 0,450 0,550 0,300 0,400 0,500 

A2 0,325 0,425 0,525 0,550 0,650 0,750 0,250 0,350 0,450 0,250 0,350 0,450 0,325 0,425 0,525 

A3 0,500 0,600 0,700 0,500 0,600 0,700 0,325 0,425 0,525 0,350 0,450 0,550 0,325 0,425 0,525 

A4 0,375 0,475 0,575 0,400 0,500 0,600 0,325 0,425 0,525 0,325 0,425 0,525 0,300 0,400 0,500 

 

Table 15: The Fuzzy Matrix of Theoretical Ponder 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

A2 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

A3 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

A4 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

A2 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

A3 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

A4 0,201 0,037 0,013 0,180 0,056 0,014 0,142 0,095 0,014 0,214 0,025 0,011 0,205 0,034 0,012 

 

Table 16: The Fuzzy Normalized Decision Matrix 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,719 0,844 0,969 0,733 0,867 1,000 0,704 0,852 1,000 0,611 0,722 0,833 0,636 0,758 0,879 

A2 0,750 0,875 1,000 0,567 0,700 0,833 0,593 0,741 0,889 0,778 0,889 1,000 0,758 0,879 1,000 

A3 0,594 0,719 0,844 0,600 0,733 0,867 0,630 0,778 0,926 0,556 0,667 0,778 0,606 0,727 0,848 

A4 0,531 0,656 0,781 0,567 0,700 0,833 0,667 0,815 0,963 0,500 0,611 0,722 0,424 0,545 0,667 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,536 0,679 0,821 0,700 0,833 0,967 0,704 0,852 1,000 0,636 0,818 1,000 0,571 0,762 0,952 

A2 0,464 0,607 0,750 0,733 0,867 1,000 0,370 0,519 0,667 0,455 0,636 0,818 0,619 0,810 1,000 

A3 0,714 0,857 1,000 0,667 0,800 0,933 0,481 0,630 0,778 0,636 0,818 1,000 0,619 0,810 1,000 

A4 0,536 0,679 0,821 0,533 0,667 0,800 0,481 0,630 0,778 0,591 0,773 0,955 0,571 0,762 0,952 

 

Table 17: The Matrix of Fuzzy Actual Ponder 

 C1 C2 C3 C4 C5 

 l m u l m u l m u l m u l m u 

A1 0,144 0,031 0,012 0,132 0,049 0,014 0,100 0,081 0,014 0,131 0,018 0,009 0,130 0,025 0,010 

A2 0,150 0,032 0,013 0,102 0,039 0,011 0,084 0,070 0,012 0,166 0,023 0,011 0,155 0,029 0,012 

A3 0,119 0,026 0,011 0,108 0,041 0,012 0,089 0,074 0,013 0,119 0,017 0,009 0,124 0,024 0,010 

A4 0,107 0,024 0,010 0,102 0,039 0,011 0,094 0,077 0,013 0,107 0,016 0,008 0,087 0,018 0,008 

 C6 C7 C8 C9 C10 

 l m u l m u l m u l m u l m u 

A1 0,080 0,060 0,011 0,140 0,032 0,012 0,116 0,061 0,013 0,084 0,085 0,014 0,075 0,080 0,013 

A2 0,069 0,053 0,010 0,147 0,033 0,012 0,061 0,037 0,009 0,060 0,066 0,011 0,081 0,085 0,013 

A3 0,106 0,075 0,013 0,133 0,030 0,011 0,080 0,045 0,010 0,084 0,085 0,014 0,081 0,085 0,013 

A4 0,080 0,060 0,011 0,107 0,025 0,010 0,080 0,045 0,010 0,078 0,081 0,013 0,075 0,080 0,013 
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Table 18: The Total Gap Matrix 

 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

A1 0,033 0,028 0,026 0,048 0,043 0,043 0,035 0,029 0,030 0,036 

A2 0,029 0,046 0,036 0,027 0,029 0,050 0,031 0,063 0,047 0,031 

A3 0,047 0,043 0,033 0,055 0,047 0,026 0,039 0,052 0,030 0,031 

A4 0,055 0,046 0,029 0,062 0,069 0,043 0,054 0,052 0,034 0,036 

 

Table 19: The Gap Values and Ranking of Alternatives 

Alternatives A1 A2 A3 A4 

The gap values 0,350 0,390 0,402 0,479 

Rank 1 2 3 4 

 

5. RESULTS 

Companies must successfully implement management functions to 

obtain maximum efficiency from their human capital. For this, successful 

human resources management and managers are needed. For service 

providers, service quality is achieved by integrating personnel skills with 

company objectives. Like other service providers, the human factor also 

comes to the fore in the service quality of logistics service providers. The 

employment of the right human resource depends on the success of human 

resource management. Since the human resources manager is in a decision-

making position in this process, they play an active role in bringing the 

personnel needed by the companies to the company. In this research, the 

human resources manager selection problem for logistics companies is 

discussed. 

 

It is based on the correct determination of the basic criteria and 

candidates in decision making problems. Making selections based on many 

criteria at the same time increases the preferability of MCDM techniques in 

the decision-making process. In the literature, it is seen that MCDM methods 

are frequently used in research on manager selection. the human resources 

manager selection problem for logistics companies was carried out with 

MCDM methods in this study. Various criteria were found in the literature 

review for the determination of manager selection criteria. The preferred 
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criteria in the selection of human resources managers for logistics companies 

were selected among the determined criteria. In the process of determining 

the criteria, the opinions of both human resources manager professionals and 

academicians were considered. As a result of the evaluations, ten criteria 

were determined. IFWA method was preferred for weighting decision makers 

and criteria, and F-MAIRCA method was selected for ranking manager 

candidates. 

 

This research was carried out in two stages. In the first stage, criterion 

weights were determined. In the second stage, four executive candidates were 

ranked. According to the criterion weighting findings, the criterion with the 

highest significance level is “experience” (𝑤4 = 0,1227). The importance 

levels of the other criteria are as follows: Management skills (𝑤5 = 0,1179), 

interpersonal communication skills (𝑤1 = 0,1159), decision making skills 

(𝑤7 = 0,1155), analytic thinking skills (𝑤2 = 0,1049), leadership skills (𝑤8 =

0,0967), educational degree (𝑤6 = 0,0873), computer skills (𝑤3 = 0,0834), 

foreign language skills (𝑤9 = 0,0780), personality traits (𝑤10 = 0,0777). As a 

result of the ranking of the alternatives, the most suitable alternative was 

determined as the first candidate manager. Finally, the best candidate was 

selected for the logistics service provider company. 

6. SUGGESTIONS AND LIMITATIONS 

In this research for the selection of human resources manager, 

suggestions have been developed for logistics companies, human resources 

manager candidates and researchers. Suggestions for logistics companies are 

as follows: (i) The human resource manager selection problem should be 

considered as a decision-making problem and the selection problem should 

be solved with MCDM techniques. (ii) In the selection of human resources 

manager, logistics companies should give more importance to the experience 

of the candidates compared to other criteria. (iii) Fuzzy-based MCDM 

methods should be preferred in manager selection. (iv) Manager candidate 

pool and selection criteria should be specified correctly. (v) Expert opinions 

should be used in the selection of managers. Suggestions for manager 

candidates are as follows: (i) Skills should be developed according to the ten 

criteria required for the logistics company human resources manager. (ii) 

Because of the high level of importance of the experience criterion, 

managerial experience should be acquired. (iii) Management, decision 

making, analytical thinking, leadership, communication, foreign language, 

computer skills should be developed. (iv) Must have a high level of education 
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and managerial personality traits. Suggestions for researchers are as follows: 

(i) The criteria used in this research can be applied with different MCDM 

methods. (ii) For the human resources manager selection problem, a selection 

problem based on different criteria can be made. (iii) Sector-specific criteria 

can be determined by considering the human resources selection problem in 

different sectors. (iv) This research can be reconsidered by expanding the 

number of decision makers. 

The limitations of this research are as follows: (i) The research was 

addressed with ten criteria, four decision makers and four candidates. 

Different results can be obtained by using different numbers of decision 

makers, criteria, and candidates. (ii) Fuzzy-based MCDM techniques were 

applied in the research. Application of different MCDM techniques can 

create differences in results. (iii) In this research, managers were selected for 

logistics companies. Manager selection problem can be handled in different 

sectors. (iv) This research was conducted on a logistics company operating in 

Turkey. Application results may differ in different countries. Finally, with 

this research, the criteria that can be preferred in the selection of human 

resources to logistics companies are presented and the application steps of the 

selection problem based on MCDM techniques are explained. 
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