
0 
 

BABEȘ-BOLYAI UNIVERSITY 

FACULTY OF PSYCHOLOGY AND EDUCATION SCIENCES 

DEPARTMENT OF PSYCHOLOGY 

 

 

 

 

 

 

 

 

 

HUMAN RESOURCES MANAGEMENT WITH FUZZY LOGIC 

ABSTRACT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SCIENTIFIC COORDINATOR,            PHD STUDENT, 

Prof. univ. dr. Mircea MICLEA                      Dana Veronica BĂLAȘ 

 

 

 

 

 

 

 

Cluj-Napoca 

2016 

 

 



1 
 

SUMMARY 

INTRODUCTION......................................................................................................................3 

CHAPTER I. Theoretical and practical approaches to personnel recruitment, selection 

and evaluation..........................................................................................................................9  

I.1. Theoretical models and practical applications of personnel selection..................................9 

I.1.1. Integrating personnel recruitment and selection in human resources 

management..................................................................................................................10 

I.1.2. A critical approach of personnel recruitment and selection current 

models...........................................................................................................................14 

I.1.3. Job performance...................................................................................................32 

I.2. Human resources management based on competencies.....................................................38 

I.3. Human capital emergence: a multilevel model of personnel management........................47  

I.3.1. Conceptualizing the multilevel model of personnel management: the link 

between microlevel (individual characteristics) and macrolevel (organizational 

efficiency)......................................................................................................................47 

I.4. Final remarks on personnel recruitment, selection and evaluation.....................................53 

 

CHAPTER II. Fuzzy logic in human resources management related decisional 

processes...................................................................................................................................60 

II.1. The Fuzzy concept.............................................................................................................60 

II.2. Fuzzy logic principles.......................................................................................................65 

II.3. MCDM – Multicriterial decision making..........................................................................67 

II.4. Criteria interdependence in multicriterial decision making..............................................70 

II.5. Fuzzy analytic hierarchy process (Fuzzy AHP) in personnel selection.............................72 

II.6. Final remarks.....................................................................................................................76 

 

CHAPTER III. Preliminary studies regarding the human resources management 

decisional process....................................................................................................................77  

III.1. Ascertaining preliminary study on the relationship between the interview score and 

subsequent job performance score............................................................................................80  

III.1.1. Aims and hypothesis...........................................................................................80 

III.1.2. Methodology........................................................................................................81 

III.1.2.1. Participants..............................................................................................81 

III.1.2.2. Instruments..............................................................................................82 



2 
 

III.1.2.3. Procedure.................................................................................................87 

III.1.3. Results.................................................................................................................87 

III.1.4. Conclusions.........................................................................................................89 

III.2. Preliminary study on personnel selection decision modeled with fuzzy expert system 

based on subsequent job performance…………………..........................................................92  

III.2.1. Aims and hypothesis............................................................................................92 

III.2.2. Methodology........................................................................................................93 

III.2.3. Results.................................................................................................................98 

III.2.4. Conclusions.......................................................................................................100 

III.3. Conceptual preliminary study on elaborating a fuzzy expert system for technical 

applicants screening................................................................................................................102  

III.3.1. Aims and hypothesis........................................................................................ 102 

III.3.2. Methodology..................................................................................................... 103 

III.3.3. Results...............................................................................................................107 

III.3.4. Conclusions.......................................................................................................110 

III.4. Final conclusions............................................................................................................111 

 

CHAPTER IV. Conceptualizing, elaborating and validating the Fuzzy Multicriterial 

Interdependent Hierarchic model (FMIH) in applicant’s selection……........................113  

IV.1. Aims and hypothesis......................................................................................................113 

IV.2. Methodology..................................................................................................................113 

IV.3. Results….......................................................................................................................117 

IV.3.1. Determining the relative weight of criteria.......................................................118 

IV.3.2. Determining weights of Alternatives/Candidates according to Criteria............120 

IV.4. Conclusions regarding the supremacy of FMIH over the traditional model in applicant 

selection..................................................................................................................................126 

 

CHAPTER V. Conclusions and final remarks, implications............................................129  

References..............................................................................................................................135 

Appendices.............................................................................................................................158 

Key words: personnel recruitment and selection, decisional systems under uncertainty, Fuzzy 

expert system, Multicriterial Interdependent Hierarchic Fuzzy Model 

(FMIH) 

 



3 
 

CHAPTER I 

Theoretical and practical approaches to personnel recruitment, selection and 

evaluation 

 

I.1. Theoretical models and practical applications of personnel selection 

 

The current challenges in human resources management conclude that organizational 

decision makers recognize personnel management as a strategic opportunity for strengthening 

organizational competitive advantage. Because talent is rare, valuable, difficult to imitate and 

hard to substitute, organizations that attract, select and retain performant candidates (talent 

management) in the most effective, should be advantaged in terms of competitive against 

other organizations that fail at this. (Barney, Wright, 1998). However, surprisingly, a study by 

Rynes, Brown and Colbert (2002) concluded that in human resources field, there are big 

differences between the findings of conceptual research and organizational practice. This 

means that although personnel management should be one of the most important mechanisms 

in achieveing strategic competitive advantage, organization decisionmakers fail to optimally 

manage this resource. 

The first purpose of the proposed analysis in this chapter is to provide a summary of 

selective key developments in personnel recruitment and selection. Research findings will be 

reviewed and critically analyzed regarding organizational practices in the field of personnel 

recruitment and selection. A second purpose of this review is to critically evaluate the link 

between theoretical models and practices in the personnel recruitment and selection on one 

hand and organizational effectiveness on the other. It stressed that there are be many gaps 

between research and practice and especially the lacking of studies demonstrating the 

business value of the personnel recruitment and selection. Eliminating that gap is necessary to 

transmit stronger strategic impact of HRM on organizational effectiveness. 

 

I.1.1. Integrating personnel recruitment and selection in human resources management 

 

The aim of any recruitment and selection process is to identify a sufficient number of 

candidates meeting the conditions to be selected. Although apparently this activity seems 

extremely simple and the routine, things are more complex because there are many 

possibilities to find suitable candidates for making wrong decisions, which over time will 

have an impact on the overall organizational efficiency. 
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Regarding the importance of recruitment and selection as an activity, Pilbeam and 

Corbridge (2006, p. 142) provides an overview of the potential positive and negative aspects, 

noting that: "Recruitment and selection of employees is fundamental to the functioning of an 

organization and there are good reasons for this process to unfold correctly. Decisions 

regarding improper selection lead to reduced organizational effectiveness, invalidation of the 

reward and staff development policies, are often unfair to candidates and create major 

difficulties to managers having to deal with unfit employees". 

It is claimed that the validity and fairness, should be the priority indicator of a 

selection method within organizations. Pilbeam and Corbridge (2006, p.173) provides a 

summary of the predictive validity of selection methods based on the results of various 

surveys. However, they suggest that these measures of validity should be treated with caution 

as they may be affected by the performance indicators used and the way the instruments were 

applied. They indicate, however, both the variability between assessments and some degree of 

uncertainty when trying to forecast the future performance during the selection process. 

 

I.1.2. A critical approach of personnel recruitment and selection current models 

 

Most definitions of recruitment emphasize the collective efforts of the organization to 

identify, attract and influence the decisions of competent candidates for choosing a particular 

job. Organizational leaders are aware that talent recruitment is one of the most urgent 

problems. Current trends on the labor market offer multiple choices for applicants to chose 

between, especially for technical and services pool of jobs. This aspect throws a more 

problematic look over recruiting than of the personnel selection, launching the challenge of 

finding the best way to attract a diverse workforce. The selection will be ineffective in every 

way, including financially, unless a sufficient number of candidates apply within the 

organization. Thus, there is a growing recognition of the fact that recruitment in itself, 

independent of the selection, is not only critical for the competitive advantage but also to 

support organizational survival (Taylor & Collins, 2000). 

Studying the literature, there is noted the existence of more and more reviews on the 

personnel recruitment and selection methods (Breaugh & Starke, 2000; Highhouse & 

Hoffman, 2001; Rynes & Cable, 2003; Saks, 2005; Taylor & Collins, 2000). The purpose of 

this chapter is not the indepth description of these methods but rather present the most recent 

findings, which provide the most relevant implications for organizational effectiveness. 
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The starting point for the effective review of recruitment strategies lies in meta-

analysis proposed by Chapman, Uggerslev, Carroll, Piasentin & Jones (2005). Research 

comprises 71 studies in order to estimate the effect size and the relationship between 

predictors of recruiting (job/organization characteristics, recruiters features, perceptions of the 

recruitment process, fit perception, alternatives perception, employment expectation) and the 

results of attracting applicants (job tracking intent, the attractiveness of the job / organization, 

acceptance intention, job choice). This meta-analysis helps in organizing and clarifying the 

quite diverse issues identified in literature, namely person-organization fit perception (PO fit) 

and job/organization characteristics were the strongest predictors of an efficient recruitment 

process. 

Although the implications of the research are useful, there are many issues to be 

analyzed in order to increase the practicability of recruitment. As Saks argues so eloquently, 

even though there are many studies on recruitment in the last thirty years (Breaugh & Starke, 

2000), it is fair to say that: a) there are few practical implications for recruitment in 

organization, b) practical implications that can be gleaned from studies aimed at recruiting are 

known for more than a decade and c) the main practical implications are obvious and 

common. 

Instruments used in the personnel selection (interviews, aptitude tests and personality 

tests) continue to capture the vast majority of researchers in human resources. There are 

several comprehensive reviews of recruitment practices (Evers, Anderson & Voskuijl, 2005; 

Schmitt, Cortina, Ingerick & Wiechmann, 2003) and discussions on practical applications of 

research results (Guion & Highhouse, 2006; Ployhart, Schneider & Schmitt, 2006; Ryan & 

Tippins, 2004). Rather than reviewing all this research, the present review summarizes the 

main developments. There will be examined only those personnel selection practices that are 

the most active research filed and demonstrates the most important practical implications, 

namely cognitive skills and personality tests, situational judgment tests, assessment centers, 

work samples and selection interview. 

The central conclusion of this research is that over time, the predictive validity 

regarding subsequent job performance tends to diminish, classical research demonstrating 

decreased replicability coefficients. 
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I.1.3. Job performance 

 

One way to classify performance is in terms of task-oriented behaviors (task 

behavior) and contextual behavior (citizenship and counterproductive) (Borman, Motowidlo, 

1993). While task-oriented behaviors describe the mandatory tasks, contextual behaviors are 

those behaviors which do not necessarily relate to fulfill certain tasks. Citizenship behaviors 

are defined as those behaviors that contribute to achieving the organization's objectives, by 

their effect on the social and psychological context (Rotundo, M. & Sackett, PR, 2002). On 

the other hand, counterproductive behaviors are intentional actions of employees who 

circumvent the organization's objectives (Sackett, PR & DeVore, CJ, 2001). 

 

I.2. Human resources management based on competencies 

 

As described, competency based behavioral job interview represents the most 

implemented interview method in companies all around the world. 

There is growing evidence that the popularity of competency based behavioral 

assessment is more widespread, a report by CIPD (2014) found that 86% of investigated 

organizations are using competency-based interviews in personnel selection. It is suggested 

that the competency based behavioral model is more meaningful in addressing personnel 

selection, given the speed that characterizes the current labor market, contributing therefore to 

ensure more effective and high performance human capital. 

As stressed by Schippmann et al. (2000) competency-based models have become a 

trend in human resource management. While job analysis focuses primarily on the individual 

level, examining the specific knowledge, skills, abilities and other attributes (KSAO) 

necessary for individual job performance, competency-based model is an attempt to identify 

the dimensions of performance applicable to more than those roles and situations encountered 

in the professional environment. Relevant to this is the vast literature of industrial and 

organizational psychology in over several decades of researching the factors associated with 

both occupational and individual performance and organizational effectiveness. O'Reilly and 

Chatman (1986) suggested that two distinct variables relate to individual job performance, in-

role behaviors and prosocial behaviors, which are not specifically prescribed in the job 

description. 

Hayes et al. (2000) argue that it might be impossible to decompose a competence in an 

exhaustive list of items, suggesting that this competency models will always be incomplete. In 
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practice, universal or generic approach is most commonly adopted. As an example Tett et al. 

(2000) sought to identify and validate ”hyper dimensional taxonomy of managerial skills". 

Many of these skills are generally defined so that it subsumes a combination of factors such as 

personality, motivation and cognitive skills (Bartram, 2004). However, generic competences 

dimensional approach that satisfies all organizational contexts is unlikely to be suitable for 

organizations acting in completely different contexts, with different products / services and 

addressing various different customers (Chiabaru, 2000). As suggested by Stuart (1983), 

models based on simple and universal competencies, are seen on an individual level as less 

relevant. 

The research paved the way for multilevel vision on human resources management, 

the latest models of human resource management practices following the emergence of 

human capital and the impact on organizational efficiency. 

 

I.3. Human capital emergence: a multilevel model of personnel management  

 

I.3.1. Conceptualizing the multilevel model of personnel management: the link between 

microlevel (individual characteristics) and macrolevel (organizational efficiency) 

 

Critical analysis of the practices of personnel recruitment and selection identified a 

strong need for research on its impact over organizational effectiveness. This is somewhat 

paradoxical, given the central hypothesis of human resources management described in 

almost every topic treated, that personnel recruitment and selection contribute crucial to 

organizational effectiveness. If this were not like this, why invest so much in personnel? 

However, there is very little direct scientific evidence on the empirical testing of this 

hypothesis (Ployhart 2004 Saks, 2005; Taylor & Collins, 2000). Effectiveness analysis is 

particularly useful in estimating these effects, but they remain only estimates at the financial 

level (Schneider, Smith & Sipe, 2000). 

Microresearch (individual level) examines how individual differences (knowledge, 

skills, abilities and other individual characteristics - KSAO) contribute to individual 

performance, but assume/estimate that these individual differences contribute to 

organizational performance. Microresearch is usually carried out according to classical 

perspective of industrial and organizational psychology (I/O psychology). Macroresearch 

(organizational level) reviews the way in which the practices of personnel recruitment and 

selection contributes to organizational performance, but assumes that these practices are 
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effective because of their influence on knowledge, skills, abilities and other individual 

characteristics (KSAO) of employees. 

In the context of macroresearch, the unit level KSAO is called human capital and it is 

rarely measured. For example, research suggests that organizations that use personal well-

developed practices perform better (Huselid, 1995), but the focus is on the practice itself and 

not on the human capital affected by the specific practice. Macroresearch is usually carried 

out under the strategic paradigm of strategic human resources management (SHRM). 

Schneider et al. (2000) described the basic elements of such a model and later Ployhart 

and Schneider have examined practical (Ployhart & Schneider, 2002), theoretical (Ployhart, 

2004) and methodological (Ployhart & Schneider, 2005; Ployhart & Moliterno, 2011) 

concepts needed to build a multilevel model of human resource management. 

The emergence of multilevel human capital is a process through which the individual 

KSAO becomes human capital across the organization. Human capital contributes to 

organizational performance so that organizations with high quality human capital will have a 

strategic advantage. This is known as human capital advantage in the literature of 

macroresearch (Boxall, 1996). Of course there are other means by which the individual 

KSAO can contribute to macroeconomic performance, namely superior individual 

performance optimizes the efficiency of the organization. 

Given these conceptual recent considerations on the use of personnel selection 

procedures to optimize organizational performance on a macro level and results of 

preliminary studies on the different practices of personnel management, there is proposed a 

fuzzy model for competency-based multilevel personnel management that will be developed 

and presented in Chapter IV. 

 

I.4. Final remarks on personnel recruitment, selection and evaluation 

 

Personnel practices (human resource management) are situated on an unbalanced 

position at the beginning of XXI century. Economic, social and cultural changes as well as 

personnel practices determine the survival and organizational performance. Managers are 

looking for the best techniques and tools to attract and engage talent. Often research is able to 

provide managers the tools, but the literature has sometimes difficulties in providing answers 

that demonstrate the value of these practices or solutions are so vague that they will never be 

put into practice. Personnel practices should dominate the war for talent strategic and 

sustainable competitive advantage, but it is the duty of researchers and practitioners to display 
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organizational science and practice value. The study of traditional practices in the recruitment 

and selection is important and should continue, but this is unlikely to increase the strategic 

value. 

Multilevel staff research is particularly useful in determining organizational efficiency. 

All organizations use some personnel procedure, but there is no guarantee that they are used 

optimally or even adequately. This is unfortunate and will continue until gaps between 

research and practice will be resolved, demonstrating the strategic value of organizational 

staffing practices. 

Multilevel staffing has implications for strategic human resources management 

(SHRM). For example, most conceptualizations of resource-based approaches claim that 

valuable rare, inimitable and unsubstituted resource provides a sustainable competitive 

advantage (Jackson, Hitt & Denis, 2003). From this perspective, the practices of recruitment 

(especially for lower level positions) are usually considered strategic because individual 

differences are common among candidates (being generic) and competing organizations 

mimics des practices selection of another competitor. However, Wright and colleagues 

(Barney & Wright, 1998; Wright, McMahan & Williams, 1994) argue that an organization's 

ability to attract and retain talent brings a competitive advantage. Moreover, human capital is 

valuable and irreplaceable, representing aggregate link between individual differences and 

organizational effectiveness. From this perspective, even low-management jobs and generic 

skills can be considered strategic because it is difficult for competitors to develop aggregated 

human capital. 
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CHAPTER II 

Fuzzy logic in human resources management related decisional processes 

 

II.1. The Fuzzy concept 

 

The fuzzy logic stems from antique philosophy conceptions such those formulated by  

Plato, who enunciated the laws of thinking, or Parmenides, who emitted the hypothesis that 

statements may be in the same time false and true, objecting against the Aristotle’s third man 

argument, which admits only two logic values: true and false. Plato anticipated the fuzzy 

logic, proposing a third region between false and true, where the two notions are overlapping. 

At the beginning of the 20th century, Lukasiewicz extended the Aristotle’s bivalent logic, 

who was mathematically modeled by George Boole, proposing a new species of logic in his 

work entitled “On trivalent logic”. The trivalent logic is that species of logic which treats 

judgments (logical propositions) which allow three logic values: true, false and likely. Later, 

it was admitted that between true and false there may be an infinite number of intermediate 

values. This kind of logic has sparked much controversy and was re - examined in the first 

decade of the twentieth century by many mathematicians such as Pierce, MacColl and Vasi-

liev. Knuth proposed a trivalent logic by replacing the logic values used by Lukasiewicz, 

respectively 0, +1, + 2, with -1, 0 + 1, in order to simplify calculations. Despite this, the 

first part of the 20th century multivalent logics did not gain positions in practical applications. 

The fuzzy logic is actually a multivalent logic that allows intermediate values and 

define their location between binary assessments, such as yes/no, true/false, black white, etc. 

Notions like "pretty hot" or "a little cold" can be formulated mathematically and algorithmi-

cally processed this way. 

Let X be a set of objects. A fuzzy set in X is a set of ordered pairs:  

A = {(x, μA(x) | xX) 

where μA : X →[0, 1] is the membership function. μA(x) represents the membership degree of 

element x at the set A. 

Membership functions can have different shapes: triangular, trapezoidal, Gauss, sig-

moidal, etc. In applications one can meet simultaneously fuzzy and Boolean sets: rectangular 

or singleton. The most common membership functions are triangular and trapezoidal, that are 

easy to implement. The use of more complicated forms is not usually bringing notable advan-

tages in applications. 
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Figure II.1. Membership functions 

 

With the help of the fuzzy sets one can be built fuzzy variables defined on a certain 

domain, containing linguistic descriptors/terms/labels. The graphical representation of these 

variables is through fuzzy cognitive frames (frames of cognition). These cognitive frames 

consist of the linguistic terms projected on the variable’s universe of discourse. 

 

Figure II.2. The linguistic variable A with three linguistic terms 

 

It is noted that the membership functions  may have any value between 0 (false) and 

1 (true). x = 0.5 represents the maximum uncertainty, namely the situation where we are not 

sure whether the value of x belongs to the linguistic term or not. 

 The fuzzy logic provides a flexible method for the treatment of uncertainty, with tools 

able to represent on the computer concepts such as competence for instance, by a linguistic 

variable competent, composed of several linguistic terms: incompetent, less competent, very 

competent, etc. This way, the fuzzy sets associate linguistic descriptions (qualitative) with 

numerical equivalents (quantitative). 

From the above we observe that fuzzy logic is not vague, it only operating with vague 

concepts, it is not imprecise, it does not violate the reason, and does not produce ambiguous 

results. Actually the classical logic Boolean logic is a particular case of fuzzy logic.  

    triangle           trapeze             S curve                 curve         rectangle  singleton 
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At first glance, fuzzy mathematic is similar to the probability theory. Probability 

theory operates with statistical data, addressing the uncertainty of type I, which comes from 

the randomness of the phenomena studied. 

In contrast, the fuzzy logic systems address the type II uncertainty, when available 

data are incomplete, vague. For instance, if an organization has a comprehensive database on 

personnel, probability theory is able to achieve a viable organizational diagnosis. For a new 

organization, probability theory is no longer a viable option for organizational diagnosis, as 

the disposable data are few, sparse and inconclusive. 

In this situation, the fuzzy logic is the only instrument able to achieve organizational 

diagnosis as it can capitalize general knowledge of expert type, derived from previous 

statistical processing. In other words, organizational diagnoses obtained by conventional 

statistical methods, is knowledge based expert type fuzzy inferences. In other words, when we 

have enough experimental data we work with statistics. When, because of various reasons, 

such as the case of a new or small organization, we do not dispose of this data, we will work 

with fuzzy logic. Fuzzy logic alone cannot solve the problems, but helps to represent them on 

computer, making possible any other computer analysis.   

 

II.2. Principles in the fuzzy logic 

 

The studies of Professor Zadeh on fuzzy sets introduced the concept of sets without 

established limits, marking the beginning of a new direction in logic and establishing a new 

method of system analysis, where performance and operation are estimated by means of lin-

guistic variables and not numerical. This approach is centered on improving the human deci-

sional and rational factors. His unorthodox ideas were initially met with skepticism, but due to 

the huge wave of successful applications of fuzzy initiated in Japan 80s, they are now widely 

accepted by experts. His research related to decisions based on perceptions or on natural lan-

guage represented systems were taken over and continued by an extended fuzzy community 

around the globe, with achievements in highly diverse areas, including psychology. 

The basic principles are: 

1. In fuzzy logic precise thinking is seen as a limiting case of approximate evaluation; 

2. In fuzzy logic everything is reduced to degrees of membership; 

3. Any logic system can be fuzzified; 

4. In fuzzy logic knowledge is represented by fuzzy variables; 

5. The inference is considered a process of propagation of flexible constraints.  
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In the case of fuzzy sets one can work with modifiers, which adjust the membership 

values of the fuzzy terms. We can use ratings such as more or less, moderate, etc., making 

possible the so-called nuanced reasoning. 

From the fuzzy set theory have emerged in addition to the fuzzy logic and other con-

cepts such as fuzzy probability or fuzzy numbers, each with a well-structured theory.  

The fuzzy numbers FN are fuzzy sets defined on the real numbers space R. Their 

definition respects the following condition:  

 FN are normal fuzzy sets: there are existing elements in R for which μ(FN) = 1; 

 FN are convex; 

 FN have limited support (the domain in R for which μ(NF) ≠ 0 is limited).  

  

 
   l                   m                  n  

Figure II.4. Fuzzy triangular number 

 

The triangular numbers, such as the one shown in the above figure, is represented by 

the three coordinates of the actual peaks of the triangle l, m and n (l, m, n). 

It follows from the above that the fuzzy set theory is the most general theory of incom-

pleteness made so far. Fuzzy logic provides the ability to represent and reason with common 

knowledge typically formulated and therefore has found applicability in many areas. Vague 

terms and rules can be represented and manipulated by computers, which is a very valuable 

feature in the knowledge base engineering, where the expert knowledge are usually formu-

lated in natural language. 

This is why I consider particularly useful to apply the fuzzy logic in human decision-

making processes, in high risk points. As explained above, the theoretical model proposed in 

this thesis aims to facilitate the selection and the evaluation of staff, involving automated fea-

tures. This does not eliminate the human factor as a decider, but betake automatic selection 

when the number of candidates is large, when one desires a very fair assessment, when the 
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candidates’ characteristics are very similar and when a processual monitoring of all stages of 

the decision-making regarding the selection and evaluation of personnel is desired, briefly 

when we wants to avoid uncertainty and incompleteness. 

 

II.3. MCDM – Multicriterial decision making 

 

The Multi Criteria Decision Making (MCDM) was introduced as a promising and 

important area of study in the early 1970s. Basically, MCDM uses theories, methodologies 

and mathematical models and applications to address decision making processes which 

presuppose multiple criteria (objectives or attributes). Since then, the number of contributions 

to various theories and models that could be used as a basis for systematic and rational multi-

criteria decision making, continued to grow at a steady pace. The study conducted by Bana e 

Costa and Vinck (1990), shows the vitality of the field and describes the multitude of methods 

that have been developed. When Bellman and Zadeh and a few years later Zimmermann 

introduced fuzzy in the field, researchers have opened the way for a new family of approaches 

to problems that were inaccessible and unsolvable with standard MCDM techniques. 

There are four dominant MCDM methods: (1) outranking type approach, based on 

the pioneering work of Bernard Roy and implemented in electrical and Promethee methods; 

(2) utility theory approach conceptualized by Keeney and Raiffa and then implemented in 

various ways; a special method that is part of this category is the Analytic Hierarchy Process - 

AHP developed by Saaty Thomas L. (1980) as a decision analysis method based on the 

hierarchy of components; (3) multi-criteria optimization approach appears in the literature 

under the name of vector optimization, multiobjective optimization or multiobjective 

programming, developed by PL Yu, Stanley Zionts, Milan Zeleny and Ralph Steuer; it 

represents that process that has as main objective to not only find a single solution, but a set of 

solutions by optimizing multiple criteria simultaneously; MOLP family was built around 

utility theory based on compromise between the objectives, using technical reference point 

and ideal solutions; (4) group decision theory introduced new ways to conceptualize the group 

dynamics, taking into account the differences in level of knowledge, systems of value and 

objectives within the group members. 

When fuzzy set theory was introduced in MCDM, research methods have been 

developed along the same lines. One of the best studies in the field was developed by Chen 

and Hwang (1993); the authors distinguish between fuzzy ranking methods and fuzzy 

multiple attribute decision making methods, containing all the above (1) - (4) fields. 
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II.4. Criteria interdependence in multicriterial decision making 

 

Decision making in interdependent multi criteria context represents itself a 

surprisingly difficult task. Where there are clearly conflicting objectives, normally there is an 

optimal solution that would satisfy all the criteria simultaneously. On the other hand, if we 

pair goals that support each other, so that achieving an objective means reaching the other one 

too, then this should be exploited in order to find optimal solutions in terms of efficiency. 

Not recognizing multi-criteria interdependence, problems are simplified to 

unrecognizable and the solutions reached using traditional algorithms have only marginal 

interest. Zeleny (1992) highlights the circumstances that have reduced the visibility and 

usefulness of MCDM: (1) time pressure reduce the number of criteria to be considered; (2) the 

more precisely is a problem defined, the lesser criteria are needed; (3) independent decision 

makers are forced to use more criteria than those that are controlled by a strict hierarchical 

decision-making system; (4) isolation from the disturbance of permanent changes of the 

context reduces the need for using multiple criteria; (5) partial and limited knowledge will 

significantly reduce the number of criteria and (6) cultures and organizations focused on 

central planning and making decisions collectively are based on aggregation principles and 

reducing the criteria to arrive at a consensus. 

Felix (1992) presented a new theory on multi-attribute decision making based on 

fuzzy relationships between objectives, in which the interactive structure of objectives is 

explicitly deducted. Felix (1994) explains the need for automated reasoning in detail the 

relationship between objectives when treating non-trivial decision problems. Relations 

between the two objectives are defined using fuzzy inclusion and non-inclusion between 

support and final sets related objectives. Felix (1994) also shows an example where the 

decision model based on relationships between objectives can be used as a powerful method 

in solving MADM type of vector maximization. 

The main feature of this approach is that inherence imprecision in qualitative 

information can be formalized by applying the theory of fuzzy sets. A fuzzy MCDM method 

was practically developed in the same manner like a conventional MCDM method, but is 

designed using fuzzy theory to deal with specifically situations where MCDM contains vague 

data (Chen and Hwang, 1992; Carlsson and Fuller, 1996). The introduction of the fuzzy sets 

in decision-making processes provides a consistent representation of qualitative or linguistic 

knowledge formulated in a manner that allows the use of operators and precise algorithms. In 
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practice, decisions showed that fuzzy logic allows decision-making process that operate with 

estimated values despite incomplete information. 

In practice, decisions-making demonstrated that fuzzy logic allows decisional 

process that operating with estimated values despite incomplete information. However, it 

should be noted that a decision may be incorrect and could be further improved when the 

necessary additional information is available. Of course, the total lack of information cannot 

support decision-making allegedly used some logic. In the case of difficult problems, 

conventional non-fuzzy methods are usually resource-intensive and dependent on 

mathematical approximations (linearization of nonlinear problems), which can lead to poor 

performance. In those circumstances, Fuzzy MCDM systems often exceed conventional 

MCDM methods. 

 

II.5. Fuzzy analytic hierarchy process (Fuzzy AHP) in personnel selection 

 

Since imprecision (fuzziness) dominates perceptual and cognitive human processes, 

fuzzy set theory is best suited to be used in tasks assessing candidates and hiring decisions. 

Fuzzy logic provides the means by which judgments characterizing the method developed can 

be made without resorting to an artificial process to normalize them. 

The purpose of this paper is to demonstrate the applicability of fuzzy imprecision 

inherent in the expression that characterizes thinking and human decision-making process 

regarding the evaluation and selection of candidates for a certain job. This thesis proposes an 

approach to minimize the decision-making subjectivity in the effective personnel evaluation 

and selection. 

The traditional evaluation and selection process uses a statistical and experimental 

approach. In the experimental approach, policymakers select the understanding workloads and 

characteristics of professionally successful employees in preliminary selection. The process is 

generally governed by individual biases and stereotypes. A statistical approach supports a 

decision making by combining the scores in the test and the degree of fulfillment of 

predetermined organizational criteria (Nankervis, Compton, & McCarthy, 1993). 

AHP is a strong and flexible technical approach to decision-making, aimed at 

assisting human decision makers in prioritizing and adopting the best decisions when required 

to be taken into account both qualitative and quantitative aspects of the decision. By reducing 

complex decision to a series of pair wise comparisons, then synthesizing results, AHP helps 

not only the deciding factors in reaching the best decision, but also provides a clear reason to 
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justify the choice. Designed to reflect the way people actually think, AHP decision theory 

continues to be the most valued and widely used. 

AHP approach and its derivatives have been used to solve many problems 

encountered in research, recalling here the contributions of Yurdakul (2002), Liu and Shih 

(2005), Scholl Manthey, Helm and Steiner (2005), Bozdag, Kahraman and Ruan (2003) Ong, 

Sun and Nee (2003), Kahraman, Ruan and Dogan (2003) and many other studies. 

Fuzzy AHP technique (AHP) is an advanced analytical method developed on 

traditional AHP method. Despite the simplicity with which AHP address both quantitative and 

qualitative criteria of the MCDM type problems, imprecision and vagueness of many decision 

problems can lead to poor decisions in terms of quality (Bouyssou et al., 2000). Thus, many 

researchers (Boender et al, 1989; Buckley, 1985; Chang, 1996; Laarhoven & Pedrycz, 1983; 

Lootsma, 1997; Ribeiro, 1996) studied fuzzy AHP, which is actually an extension of the 

theory of Saaty, providing evidence that the FAHP technique is more effective than AHP in 

addressing complex decision-making processes, because it operates with fuzzy numbers and 

not just with crisp values. 

Contemporary literature abound in research using fuzzy sets and fuzzy logic for the 

personnel evaluation and selection, among which research developed by Laing and Wang 

(1992), Cannavacciuolo, Capaldo, Ventre and Zollo (1994), Yaakob and Kawata (1999). As 

mentioned, the issue of personnel selection has been resolved using fuzzy sets in the last 25 

years, demonstrating that in situations not governed by vagueness and non-disorder, it is the 

best theoretical approach. 

 

II.6. Final remarks 

 

As can be noted in existing studies, there are two essential issues: the hierarchy of 

decision making and the evaluation and selection methodology to be used. AHP proposes a 

decisional hierarchy in structuring factors and sub-factors and a measurement of indicators in 

line with the organizational objectives. Because AHP uses crisp values, this method is 

insufficient to minimize subjective judgment. Additionally, Fuzzy AHP is developed in order 

to minimize subjectivity, operating with fuzzy numbers. 

Fuzzy models are presented as a base rules, mainly composed of three blocks: input, 

processing block and output. When modeling the fuzzy rule base, the results are affected by 

the function type and expert knowledge. The methodology proposed in this thesis, regards a 

binivelar hierarchical structure that will be developed. The lower level will assess candidates 
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by measuring criterion indicators (screening) and the upper level will select candidates using a 

fuzzy rule base approach based on specific organizational criteria (FMIH). 

Thus, this chapter summarizes the research methodology of using fuzzy logic in 

personnel selection and evaluation research, being a very active topic in the literature of 

organizational psychology. 

The concepts of multicriterial interdependence and fuzzy analytical hierarchical 

process are decisive in ensuring the best decisional system in the selection of personnel, the 

central theme of this thesis. 
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CHAPTER III 

Preliminary studies regarding the human resources management decisional process 

 

One of the main assumptions of this research is that the selection interview is a 

significant predictive factor for future job performance, if properly handled. 

In organizations around the world, interviews continue to be one of the most used 

methods to assess job candidates (Ryan McFarland, Baron, & Page, 1999; Wilk & Cappelli, 

2003). Selection interview is the preferred assessment method of direct supervisors (Lievens, 

Highhouse and De Corte, 2005) and practitioners in HR departments (Topor, Colarelli & Han, 

2007). Moreover, applicants perceive the interview as a selection method more accurate than 

other selection procedures (Hausknecht, Day & Thomas, 2004), already being  familiar with 

the interview being part of a selection process (Lievens, De Corte & Brysse, 2003). 

Several meta-analyzes have shown that structured interviews demonstrate increased 

validity, without being subject to adverse effects usually reported in tests on cognitive ability 

(Conway, Jako and Goodman, 1995; Huffcutt and Arthur, 1994; Huffcutt and Roth, 1998; 

McDaniel, Whetzel, Schmidt and Maurer, 1994; Wiesner and Cronshaw, 1988; Wright, 

Lichtenfels and Pursell, 1989). Schmidt and Zimmerman (2004) hypothesized that structured 

interviews have increased validity in predicting future job performance compared to 

unstructured interviews, as the methods of rating structured interviews are more reliable. 

Another line of research has primarily examined structured interviews and situational 

and behavioral interview in particular, to analyze whether the format / design of the interview 

gives clues as to the reliability and validity of this evidence. Using a metaanalytic approach, 

Huffcutt, Conway, Roth & Klehe (2004) showed that the validity of the study design 

moderates the criterion validity of the situational and behavioral interviews. Competing 

studies have shown increased validity than predictive studies in both types of interview: 

structural and behavioral. 

A key design element is the existence of the interview selection standard assessment 

procedure (Campion et al., 1997). A number of studies have documented the importance of 

this aspect in the various types of interview and selection criteria. Maurer (2002) examined 

the use of behavioral anchored rating scale (versus the conventional method of numerical 

rating scale) and the use of experts as interviewers (to students) using typical situational 

interview questions. The author proves that both categories of interviewers, experts and 

students reviewed a series of filmed interviews with an increased accuracy when they have 

used behavioral anchors scales compared to conventional format. 
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The need for a behavioral interview scoring guide is critical element (Taylor & 

Small, 2002; Klehe & Latham, 2006). Scores in situational and behavioral interviews 

designed to assess teamwork correlate between, when it was used a detailed behavioral anchor 

scale guide (Klehe & Latham, 2005). Both situational and behavioral interviews predict 

equally GPA score obtained by the candidates, when there were given clear scoring 

instructions (Day and Carroll, 2003). Moreover, in telephone interviews when the interviewer 

used behavioral anchored rating scales for both types of behavioral and situational interview, 

there was demonstrated criterion validity relative to the rating given by the direct supervisor 

(there was not found a moderating effect of recruiters previous experience) (Gibb and Taylor, 

2003). Finally, Höner, Sablynski and Wright (2007) showed that the structuring of the rating 

process, using behavioral anchored rating scales for each question, increased the fidelity of 

the procedure. Based on these findings, the using of scoring guides appear to be beneficial to 

the validity and reliability of the selection interview. 

In conclusion, the studies provided information on the potential moderator role of the 

structure of the interview on the reliability and validity of the method. Comparisons between 

behavioral and situational interviews brought information on why the interview is able to 

predict future job performance. However, the reason for which the structured interview has 

higher predictive value than the unstructured design has not been conclusively established. 

In the present study, there is proposed identifying the extent to which the 

competency-based behavioral interview predicts later job performance. 

Thus, one of the main assumptions of this thesis is that the process of personnel 

recruitment and selection is the main way to ensure an efficient human capital within 

organizations. In order to demonstrate the effectiveness of competency-based behavioral 

interview as a method of technical personnel selection, there has been analyzed the 

relationship between the score received on selection interview and subsequent job 

performance of 51 employees within a multinational automotive company from Arad. Both 

the competency-based behavioral interview and individual professional performance 

evaluation method represent standardized techniques in the studied company, both tools 

measuring those skills considered fundamental at the organizational level. 

The whole literature assumes the existence of strong correlations between the score 

received in the selection interview and subsequent job performance, thus in this thesis we 

propose to highlight the relationship between these two assessments and ultimately to model 

using fuzzy logic an alternative system of scoring selection competency-based behaviorally 
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interview. Fuzzy logic is the most widely accepted technique for dealing with uncertainty, 

given strong subjectivity that characterizes professional competency assessment. 

The final purpose of these preliminary studies is the analysis of qualitative decisions 

on the personnel selection for elaborating an automated system for scoring the selection 

interview in order to represent a valid and transparent technique with a high degree of 

acceptance from both the organization and job candidates. 

 

III.1. Ascertaining preliminary study on the relationship between the interview score 

and subsequent job performance score  

 

III.1.1. Aims and hypothesis 

 

This research’s objective is to study of the relationship between the scores received 

on the competency-based behavioral interview and subsequent job performance, to 

demonstrate the organizational effectiveness of the procedure. 

The hypothesis of the study was suggested by numerous findings of studies depicted 

in the literature and personal experience obtained during the assessment of applicants on 

technical positions. 

 

Hypothesis: 

1. Hypothesis 1 (H1): The selection interview score is a good predictor of job 

performance. 

 

III.1.2. Methodology 

III.1.2.1. Participants 

 

The research took into account a multinational automotive company which began 

operations in 2010 in Arad. If the number of employees initially covered only administrative 

staff, by 2013 the company employed 200 more people, out of which 51 participated in this 

research. The 51 employees represent staff in departments: administrative, logistics, human 

resources, quality control, production and technical, occupying positions such as: quality 

engineer, manufacturing engineering, administrator warehouse, launch coordinator, master 

schedule, human resources manager, plant controller, engineering managers, production, 

logistics manager, quality manager, controller, engineer laboratory, internal auditor 
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responsible for recruiting, human resources assistant, administration and payroll, material 

planner, traffic scheduler, customer quality engineer, packing responsible, incoming 

inspection engineer, process engineer, PPAP analyst, young graduate. The 51 employees 

represent the company's administrative staff and the participation in this research was 

voluntary. 

From the data archive we have extracted for the 51 employees participating in this 

research, data on: gender, age, date of employment, previous work experience, score obtained 

in the interview, position held and department managerial responsibilities (yes or no), salary 

before evaluation, salary and wage increase after the evaluation. All employees have higher 

education, so we have not considered in this research the educational level as having an 

influence. Also, all jobs done are characterized by complexity, noting that some owners have 

the responsibilities of leadership. 

Out of the 51 employees, 29 people are masculine and 22 persons are feminine. 

Employees are aged between 25 and 39 years. Regarding previous work experience, there was 

a variation between 1 and 13 years of previous job experience. 

Out of the 51 employees, 12 people have managerial attributions. Monthly income 

ranges between 1.800 lei (young graduates) and 37.957 lei (Production Manager), and wage 

increase varies between 25 and 1.700 lei. 

 

III.1.2.2. Instruments 

 

The two instruments used in the study are Competency-based behavioral interview 

and job performance evaluation sheet, both being standardized techniques in the studied 

company, to be detailed below. 

Competency-based behavioral interview 

Behavioral competency based interview is a technique through which job candidates 

are asked to give specific examples of how they have performed in the past certain workloads 

that require certain skills in certain situations. The logic behind this is constant behavioral 

techniques, namely a person's behavior does not change fundamentally lifetime. The way in 

which certain tasks have been performed in the past is a good indicator of how certain tasks 

will probably be done in similar situations in the future. 

Behavioral interviews are structured around "core competencies". Basic skills are 

those key skills, essential to be carried out in an extremely satisfactory occupier of the post, 

usually contained in the organizational competency framework. Basic competencies vary 
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depending on the job. For example, one of the basic competencies for a sales position will be 

"the ability to persuade and complete the sale" but will not be a core competency for a 

technical position, as in the present study. "Leadership" will be a core competency for a 

management position, but not for a entry-level type job. The following are some of the basic 

common competencies to different jobs: persuasion and negotiation skills, conflict resolution, 

multi-tasking, analytical skills, organizational skills, team spirit, work ethic, flexibility, 

perseverance and results oriented and leadership. 

The structure of basic competencies for a particular job, obviously will depend on 

job responsibilities and duties described in the job description. In the behavioral interview the 

recruiter will ask questions about how candidates have performed certain work tasks in the 

past, are usually interested in the beliefs of candidates on how they related to a particular 

situation, there are also "follow-up" questions to get a clearer and more detailed picture of 

past professional performance. Behavioral questions will almost always start with "Tell me 

about a time when ..."; "Give me an example of ..."; "Describe a situation where ...". 

Candidate’s responses need to be specific and detailed, particular situations that 

relate to each question will be far more effective and successful than general responses. 

Ideally, candidates should briefly describe the situation, what specific action they took to have 

an effect on the situation, and the positive result or outcome. Organizational literature depicts 

two methods candidates are encouraged to use when answering behavioural questions: the 

STAR method represents a structured manner of responding to a behavioural-based interview 

question by discussing the specific situation, task, action, and result of the described 

organizational context; and the CAR (challenge, action, result) method. Both strategies have 

obvious parallels and provide applicants with a framework to tell a logical story, with a 

beginning (the situation/task/challenge), a middle (the action taken to solve the problem), and 

an ending (the results of the action taken). 

The procedure for hiring assumes that candidates, who have passed the CV screening 

stage, will be invited for an interview at the company. The recruiter will consider a selection 

interview form (Appendix 1), which will be completed immediately after interview 

completion (approximate length of interview: 30 minutes). 

The recruiter provided each candidate a score between 1 and 5, where 1 stands for 

very low skills, 2 – low, 3 – medium, 4 - high level and 5 very high skills, according to the 

following criteria: Criterion 1: Studies - 1. The relevance of education; 2. Involvement in 

activities concerning training; Criterion 2: Experience - 3. Work experience relevant to the 

job; Criterion 3: General Skills - 4. Setting goals and tracking their implementation, 5. 
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Anticipate problems and take the initiative in solving them, assuming the risk, 6. Planning 

activities according to priorities, 7. Work well under pressure and focuses on what is 

important, 8. Demonstrate motivation and enthusiasm at work, 9. Communicates easily, 

clearly and concisely, 10. Team player, adaptable, open to different points of view, 11. 

Interested own development, ambitious with realistic expectations 12. Honest person who 

assumes responsibility for its actions; Criterion 4: General aspect 13. Aspect, 14. Attitude, 15 

Complete responses, 16. Formulates relevant questions; the following points will be covered 

only for managerial positions: Criterion 5: Managerial Skills - 17. Set goals and seek 

constructive solutions, 18. Create an atmosphere of cooperation within the team and 

encourage them to help each other, 19. Mediates conflicts between team members, encourages 

people to treat open in solving problems and 20. Lead by example and expect the same 

behavior from subordinates. 

The method of scoring responses consists of several steps. Before the interview, HR 

specialists have determined what types of responses will be positive scored and what types of 

negative answers will count in assessing candidates. For example, a question such as 

"Describe a time when you worked under pressure," has the following positive and negative 

indicators: 

 

Positive indices  Negative indices 

• Demonstrates a positive approach to 

problem 

• Sees the problem context 

• Recognizes its own limitations 

• Asks for help when needed 

• Is able to compromise 

• Uses effective strategies to cope with 

pressure / stress 

• It senses the challenges as problems 

• Unsuccessfully trys to cope on their own 

• Uses ineffective strategies to cope with the 

pressure / stress 

 

In most cases, negative indices are divided into three categories: minor negative 

indices (INmin), those who are considered negative behavioural answers but does not matter 

so much in the overall assessment; median negative indices (INmed) and critical negative 

indices (INdec), those behavioural answers for which a candidate will be heavily downgraded; 

for example failure to request assistance when needed. Similarly, positive indicators are 

divided: minor positive indices (IPmin), median positive indices (IPmed) and critical positive 

indices (IPdec). Scores are then allocated depending on whether the candidate’s behavioural 

answer fits these positive and negative indices; for example: 1. no overall evidence of positive 
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indices, mostly critical negative indices; 2. median positive indices, mostly negative indices, 

including critical negative; 3. limited number of positive indices, the presence of negative 

indices, maximum 1 critical negative; 4. satisfactory presence of positive indices, the presence 

of negative indices, but not critical negative; 5. majority evidence of positive indices. 

If recruiters feel that there are areas that have failed to address, they could help in 

guiding candidate response. For example, in answering the above question "Describe a time 

when you worked under pressure" if the candidate has focused on how they handled the 

practical aspects of the problem but failed to specify how he managed stress during and after 

the event, recruiters may prompt with a question such as "How did you adapt to stress? ". This 

will provide an opportunity to present a complete picture of his behavior. Thus, prompting 

may be affected by recruiter’s subjectivity. If the recruiter sympathizes a candidate, he/she 

may be more tempted to prompt the candidate. 

To calculate the total score obtained by the candidate, interviewer will sum up all 

scores on each of the 16 dimensions (non-managerial position) / 20 (managerial position) and 

then divide by the number of criteria envisaged. The average obtained (1 to 5) is the total 

score on the selection  interview, where 1 stands for very low skilled candidate, and 5 stands 

for very high skilled candidate. 

 

Job performance assessment 

Job performance assessment (Appendix 2) is a standardized organizational procedure 

being carried out at the end of each year. Depending on their score on the annual performance 

evaluation, decision makers determine promotion and income raise. 

Regarding the annual performance appraisal, the direct supervisor procedurally 

awarded each subordinate a score between 1 and 5, where 1 stands for very low and 5 for very 

high levels of job performance, on the following criteria: 1. Specific job knowledge, 2. 

Quantity / quality of work, 3. Communication, 4. Interpersonal skills, 5. Organizational 

planning and reasoning, 6. Judgment and decision making, 7. Customer satisfaction, 8. 

Teamwork, 9. Adaptability to change, 10. Human resources management (for managerial 

positions), and 11. Performance against objectives (for managerial positions).  

The 11 criteria are defined in the evaluation procedure as follows: 

1. Specific knowledge at work: The ability to understand, use and demonstrate 

technical concepts effectively; knowledge of operating procedures and legal requirements in 

all aspects. Keeping abreast of developments and trends in the field of expertise. People differ 

depending on the knowledge they have, their depth and ability to use them to complete tasks. 
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2. Quality / Quantity of work: total quality completed tasks in a variety of situations, 

against objectives. 

3. Communication: Ability to express orally and in writing thoughts, ideas, reports 

during individual or group situations; bringing the language and terminology to the audience 

level of understanding. 

4. Interpersonal skills: ability to show understanding, support, diplomacy, tact and 

cooperation in interactions with colleagues, customers and visitors. 

5. Organization, planning and thought process: Ability to plan, establish systematic 

objective to structure tasks to achieve goals, to set priorities and to comply programming. 

Ability to design, implement and control the entire process, while seeing the whole process 

and all systems interactions. 

6. Judgment and decision making: Ability to obtain and evaluate relevant 

information from all relevant sources. Application of logical problem solving strategies, 

identification of correctable and developing creative solutions; Demonstrating the ability to 

make good decisions in a timely manner. 

7. Customer satisfaction: Reply actively and timely responsive to the needs of 

internal and external customers. 

8. Teamwork: Ability to contribute to group performance, to extract the best from 

others in order to encourage activities to strengthen the morale of the group, even under high 

pressure. 

9. Adaptability to change: rapid response to changes occurring at procedural, 

technology and accountability levels; increased adaptability to changes in the tasks or 

working conditions. 

10. Human Resource Management: Ability to select, use and effectively develop 

subordinates. It requires also standards recognition and respect, departmental policies and 

procedures (only required for managerial positions). 

11. Performance against objectives: percentage is calculated according to the goals 

and objectives achieved since the last valuation date (only required for managerial positions). 

Each criterion except the last one (C11) contains behavioral descriptions for each 

scale between 1 and 5. To illustrate, the behavioral descriptions related to criterion 8, 

teamwork, follows: 

1. Unlikely that this person will be chosen for tasks that require teamwork, except 

occasions when personal expertise is vital to the mission of the group. Do not answers the 

objectives of the group but may be tempted to help when calls are made with personal 
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interest. The team may create unhealthy conflict. It could undermine the performance of the 

group with personal goals. 

2. Depending on personal skills and group assignments, this person will be a positive 

contributor in establishing the team, but should be encouraged to participate. Does not hinder 

group performance and avoid conflicts unhealthy. It may seek personal recognition for the 

team's performance and / or minimizes the efforts of others. 

3. When the group mission requires skills, then this person is most appropriate; the 

employee is seen as a strong contributor. On other occasions will not hinder the performance 

of others. Works well with most types of people and personalities and will not involve in 

unhealthy conflicts. Does not participate in such a conflict only if challenged repeatedly. 

4. Seen as a person who contributes positively to group assignments. It works well 

with all types of people and personalities. Has the ability to resolve unhealthy conflicts. It 

makes special efforts to ensure confidence. 

5. He/she is always sought and requested for group assignments. Groups related to 

this person are inevitably high performance. It is able to identify the strengths of the group 

and stimulate their participation. Has the capacity to mediate unhealthy conflicts, sometimes 

even before they occur. He/she makes a special effort to ensure that confidence is shared by 

all. 

For calculating the total score obtained by the employee in the job performance 

assessment, the assessor will sum the subscores on each of the 9 / 11 (managerial positions) 

criteria and then divide by the number of performance criteria envisaged. Media obtained (1 

to 5) represents the final score in the job performance assessment, where 1 stands for very low 

skills, 2 = low skills, 3 = average 4 = high skills and 5 for very high skills. 

 

III.1.2.3. Procedure  

 

Job performance scores were taken from direct supervisors, during the annual 

performance appraisal evaluation (2014) of the 51 participants in the study. 

Initial demographic data: age, gender, education, job interview scores, previous work 

experience, salary growth and management attributions were taken with prior consent and 

confidentiality clause from the organization archive. 
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III.1.2.4. Results 

 

Hypothesis 1 (H1): The selection interview score is a good predictor of job performance. 

 

To test this hypothesis there has been predicted used simultaneous regression on a 

sample of 51 employees. In this case, we opted for a simultaneous regression ("enter"). The 

result of regression analysis indicates that the interview explains 79% of the employee's 

performance variance included in this research, Beta coefficient = 0.894, at a p <0.01, results 

being subjected to the effect of multicollinearity. 

These results confirm the hypothesis of the study, that job performance is predicted 

in a powerful measure by the interview score, which means that 79% (effect distorted due to 

multicollinearity) of the job performance variance can be put solely to the score obtained in 

the interview. 

Given that the two instruments, both the selection interview and performance 

appraisal aimed at common issues, we expect the selection interview score to be a good 

predictor of job performance. 

 

IV.1.4. Conclusions 

 

This study’s hypothesis was confirmed, thus job performance is predicted by the 

score received in the selection interview. Thus, the interview score accounts for 79% of the 

variance in job performance of the 51 employees included in this research, Beta coefficient = 

0.894, at a p <0.01 being subjected to the effect of multicollinearity. 

The question that has risen after the confirmation of this hypothesis is why the 

interview selection score predict in such a strong manner the subsequent job performance? 

Having access to companies data archive containing employee data on gender, age, 

year of employment and previous work experience, we tested the predictive power of these 

factors combined on both scores, both on the score obtained in the interview and job 

performance, finding insignificant results, namely the impact of these variables in explaining 

the variance was almost zero for both interview and job performance scores. 

We believe that the explanation for this strong correlation is derived out of three 

main reasons: 

1. the HR department of the studied company studied is made up of 4 

people (Manager, Assistant Manager, Recruitment responsible Payroll 
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administrative); the instruments used are standardized, the scoring procedure is 

particularly clear and well defined in the instructions for evaluation, both for 

the interview and for performance evaluation, so the staff is familiar with both 

procedures; 

2. both instruments offer a range of scores from 1 to 5 (testing 

Collinearity there has been identified a strong effect); 

3. both the interview and the performance evaluation forms are 

centered on the almost the same professional competencies; there is a 

remarkable association between the criteria used. 

This last aspect, it will be discussed below. 

Studying the personnel evaluation criteria based on the interview form (Appendix 1) 

and performance assessment form (Appendix 2), we will identify the criteria overlapping 

percentage. Table 3 presents a comparative list of criteria contained in the selection interview 

and job performance evaluation form. 

 

 

Tabelul 3. – Comparison between the selection interview and job performance 

assessment criteria 

 

Nr. Selection interview criteria Job performance criteria 

1.  1. Education relevance,  1. specific job knowledge,  

 2. Educational extra-activities 

involvement,  

3. Relevant professional experience,  

2.  4. Setting goals and pursuing them,  5. organizing and planning, 

 

3.  5. Problems anticipation and initiative in 

solving them, risk taking,  

6. judgment and decision-making,  

 

6. Prioritization,  

4.  7. Work under pressure and focus on the 

main objectives,  

2. work quantity/quality,  

 

5.  8. Job motivation and enthusiasm,  X 

6.  9. Clear and concise communication,  3. communication,  

4. interpersonal abilities, 

7.  10. Team player, open minded,  8. team work,  

9. adaptability to change, 

8.  11. Interest in own development, realistic X 
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expectations,  

12. Honest and responsible person;  

9.  13. Aspect,  X 

14. Attitude,  

15. Complete answers,  

16. Relevant questions;  

10.  17. Setting team objectives and look for 

constructive solutions,  

11. performance against objectives 

11.  18. Creates a positive work environment 

for the team,  

10. human resources management 

 

19. Mediates conflicts,  

20. Leads by personal example. 

12.  X 7. client satisfaction 

 

As can be seen in Table 3, of the 12 distinct criteria identified, only 4 do not have 

their counterparts, namely the interview does not regard any criteria to assess the capacity of 

customer satisfaction, and in the evaluation of job performance there are no criteria to assess 

the general appearance, honesty and enthusiasm. 

Given these aspects, we can conclude that the competency-based behaviorally 

interview and competency-based performance appraisal is based in 77% on the same 

evaluation criteria developed upon the behavioral consistency principle. 

 

 

III.2. Preliminary study on personnel selection decision modeled with fuzzy expert 

system based on subsequent job performance  

 

III.2.1. Aims and hypothesis 

 

The objective of this study is to shape the hiring decision with fuzzy expert system, 

in order to identify a more efficient method for providing the final scores obtained by the 

candidates in the selection interview. Thus, starting from the data records of interview and 

annual job performance scores, the justification of this fuzzy model is to identify the extent to 

which a new algorithm for scoring the selection interview optimizes the prediction of 

subsequent job performance or practical aspects regarding day-to-day application of this 

selection procedure. 
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The idea of this fuzzy model is to calculate the final interview score by considering 

positive and negative indices provided by each candidate on each specific criterion. 

Interviewers assess candidates’ competence level based on positive and negative indices 

detached from their behavioral answers. We have considered useful to simplify the procedure 

for granting final interview score by establishing decision rules based on the interdependence 

of these positive and negative indices rather than calculating the average of the 16/20 criteria 

scores. Research aim is to verify whether this new fuzzy model for calculating the final 

interview scores represents a valid procedure reported to post-employment job performance.  

 

III.2.2. Methodology 

 

The procedure for scoring candidates responses to selection interview (APPENDIX 

1) consists of several steps, the main step being to determine what types of behavioural 

responses will be positively scored and what types of responses will trigger negative scores. 

In most cases, negative indices are divided into three categories: minor negative indices 

(INmin), those who are considered negative behavioral answers but does not matter so much 

in the overall assessment; median negative indices (INmed) and critical negative indices 

(INdec), those behavioral answers for which a candidate will be heavily downgraded; for 

example failure to request assistance when needed. Similarly, positive indicators are divided: 

minor positive indices (IPmin), median positive indices (IPmed) and critical positive indices 

(IPdec). Scores are then allocated depending on whether the candidate’s behavioral answer 

fits these positive and negative indices; for example: 1. no overall evidence of positive 

indices, mostly critical negative indices; 2. median positive indices, mostly negative indices, 

including critical negative; 3. limited number of positive indices, the presence of negative 

indices, maximum 1 critical negative; 4. satisfactory presence of positive indices, the presence 

of negative indices, but not critical negative; 5. majority evidence of positive indices. 

Starting form this simple structure of awarding scores based on the presence of 

positive and negative indices, we have extended all possible logic combination of the six 

subtypes of possible indices. 

The inference table below presents the inference rules for automatically assigning a 

numerical value [1, 5], in order to calculate the final score. 

 

INDICES INmin INmed INdec 
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IPmin 2 1,5 1 

IPmed 3,5 3 2,5 

IPdec 5 4,5 4 

  

 

The main window of the ModelareDecizieSelectie fuzzy controller is depicted in 

Figure. III.1. 

 

 

 

Fig. III.1 - The main window of the Aplications_Screening controller  

  

The controller has two input variables, positive indices (IndiciPozitivi) and negative 

indices (IndiciNegativi) and an output variable, calibrated score (ScorCalibrat). Mamdani 

controller has been chosen, because it operates with fuzzy sets in both input and output. 

 

 

 

Fig. III.2 – Output variable calibrated score (ScorCalibrat) 
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Calibrated score variable (ScorCalibrat) has 9 linguistic variable terms, spread 

evenly over the definition [1, 5], which coincides with the rating scale (see Fig. III.2). 

Each input variable has three linguistic terms: minor, median and critical (see Fig. 

III.3). 

 

 

 

a) Positive indices variable (IndiciPozitivi) with 3 linguistic terms: IPmin, IPmed 

and IPdec 

 

 

 

b) Negative indices variable (IndiciNegativi) with 3 linguistic terms: INmin, 

INmed and INdec  

 

Fig. III.3 – Input linguistic variables 

 

In the framework of the above system, the essential operation that decides the 

functioning is the inference, made by ModelareDecizieSelectie block depicted in Fig. III.1. 

The inference generates the required output decisions based on the premises specified in input 
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status. As with any expert system, in this fuzzy system the inference is performed using rules  

base of the form “If the premise, than the conclusion”. In our case, regarding the structure of 

input variables and linguistic terms represented in Fig. 3, the maximum number of rules that 

can be written is 3 x 3 = 9. It is noteworthy that an expert system can operate satisfactorily 

even if the designer does not write the maximum number of rules, which may occur in 

complicated applications with many more variables and linguistic terms. In our case the 

maximum number of possible rules is minimal, and each rule has a clear justification, thus the 

rule base presented in Fig. III.4 has exactly nine rules. 

 

 

 

Fig. III.4 – Rules base 

 

Adding other rules is possible by increasing the number of linguistic terms, but the 

effects obtained in this way will not significantly improves the decision quality. 

 

III.2.3. Results 

 

The software environment in which this example was designed, the FIS interface 

(Fuzzy Inference System) of Matlab, offers two visual tools that can facilitate functional 

assays of applications, namely View Surface (see Fig. III.5) and View Rules (see Fig. III.6). 

Control surfaces are loci of the outputs variables when the input variables take all 

possible values. The control surface is therefore a plot of the input and output variables static 
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characteristics, offering a summary of the fuzzy controller functioning. In Fig. 5 blue coloured 

areas are associated with lower scores and yellow coloured areas are associated with high 

scores. 

 

 

 

 

Fig. III.5 – Control surfaces: calibrated scores (ScorCalibrat), positive indices 

(IndiciPozitivi), and negative indices (Indici Negativi) 

 

Given the fact that data on which we simulated this fuzzy decision model belongs to 

candidates who have already been selected, an analytical eye will notice very low scores 

received by hired candidates in the selection interview. These candidates with very low scores 

would have been false positives, where the selection threshold would be increased, in the 

reason that company wants to select only the best candidates. The selection decision was 

highly permissive for the 51 studied employees. This phenomenon can be explained relatively 

simply due to the fact that the company wanted the vacancies to be urgently filled with 

candidates who applied immediately.  

There are times when for a single job position, a multitude of highly competent 

candidates apply for and refuse another vacant position and there are also times when very 

few and poor competent candidates apply for a myriad of job openings; therefore companies 

must keep a fragile balance between what is requested and what is being offered at a 
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particular moment. If the procedure rejects the candidates, then job positions remain unfilled, 

thus creating a vicious circle that imposes a permissive hiring strategy, in this context only. Of 

course any company faced with abundance of candidates will have a more sensitive threshold 

when hiring.  

The new control surface (Fig. III.7) presents lower values in the central area than 

those depicted in Fig. III.5, thus reducing the number of mediocre candidates. 

 

 

 

Fig. III.7 – Control surface with increased stringency 

 

It is noted that the use of such model enables companies’ rapid adaptation, 

efficiency, fairness and transparency in all situations encountered in practice, for any job 

vacancy. 

 

III.2.4. Conclusions 

 

To test the robustness of the fuzzy algorithm for calculating the final interview score, 

there has been used Pearson correlation coefficients between classic interview score (F = 

2.941, SD = 0.778), fuzzy calibrated score (M = 2.98; SD = 0.787) and subsequent job 

performance (M = 3.020, SD = 0.786). Results demonstrate that there is a very significant 

correlation between classic interview score and job performance (r = 0,894 to p <0,01). There 
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is also a significant correlation (r = 0.861 to p <0.01) between the fuzzy calibrated score and 

job performance; although if this correlation coefficient is slightly lesser than the correlation 

coefficient of classic scoring, the validity of the procedure is fully proven.  

The most important limit of this research is represented by the very high correlations 

between interview score and job performance score, due to the fact that both methods are 

competency based behavioural assessments scored with a 1 to 5 scale. Also another limit of 

this research is that we only have access to already hired candidates and their subsequent job 

performance scores; it is difficult and almost impossible to track down a rejected candidate 

that has been hired somewhere else and also acquire data on subsequent job performance. 

There are very few organizations that use the same performance assessment criteria and 

metrics. Another limitation of this fuzzy algorithm, as well as of the classical system of 

calculating final score is not offering a clear hierarchy of candidates. Additional strategies 

may be deployed in order to calculate an accurate hierarchy of candidates. 

Thus, this algorithm proves its efficiency in very complex selection systems that 

truly integrate all human resource management processes starting with job description, 

candidate selection, job performance evaluation and payroll. 

The central conclusion of this study is that the competency based behavioural 

interview has an essential role in predicting future job performance of employees. The net 

benefit of fuzzy model for calculating the interview scores is that it can be easily implemented 

and extended to all existing selection procedures relying on competency base assessment. 

 

 

III.3. Conceptual preliminary study on elaborating a fuzzy expert system for technical 

applicants screening 

 

IV.3.1. Aims and hypothesis  

 

The objective of this study is to develop a simple fuzzy expert system to assist 

professionals in the human resources department in applicants screening for a technical 

position. We argue the importance of using such an automated system for screening 

applicants when the number of applicants for a specific job is very high and at the selection 

interview will be invited only those candidates who fulfill the minimum conditions: the 

relevance of studies, professional experience and increased motivation to occupy the position. 
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Reasons choice of these three indicators represents the fact that candidates usually 

submit online their application and more often, the eliminatory criteria for selection are: 

technical studies, previous experience of at least 2 years in a similar position and a brief 

motivation letter for applying to a specific job. 

 

III.3.2. Methodology 

 

The main window of Applicant_Screening Fuzzy controller is presented in Fig. III.8. 

 

 

Figura III.8. Main window of Applicant_ Screening Controller 

 

Since the role of this controller is to select candidates to be invited for an interview, 

it has only one output variable with two linguistic terms Select and Reject. We have chosen 

Takagi-Sugeno controller that uses as output variables singleton-type linguistic terms, namely 

non-fuzzy numerical values. In this case the two linguistic terms have as values Reject = 0 

respectively Select = 1, which materializes the automated decision of the applicant screening 

model. 

 

 

Figura III.9. OUTPUT Variable Select/Reject 
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a) Motivation variable with two linguistic terms: Unconvincingly/Convincingly 

 

b) Relevant professional experience variable with three linguistic terms: 

low/average/high  

 

 

c) Relevant education variable with three linguistic terms: low/average/high 

 

Fig. III.10. INPUT Variables 

 

It is noted that the shapes of the membership functions, trapezoidal in this case, were 

intuitively chosen based on expert experience of the designer. When data is statistically 

significant and screening tests results can be correlated with interviews results and job 

performance of the candidates that have been hired, these forms can be easily optimized. 
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In the framework of the present system, the key operation that decides the 

functioning is the inference materialized by the block Applicant_ Screening_Sugeno presented 

in Fig. 1. The inference generates the output decisions based on input specified conditions. 

Like any other expert system, our fuzzy expert system performs using a rules database in the 

form of "If the premise, than the conclusion". In our case, the structure of input variables and 

linguistic terms represented in Fig. 3, the maximum number of rules that can be written is 2 x 

3 x 3 = 18. It is noteworthy that an expert system can operate satisfactorily even if the 

designer does not write the maximum number of rules, which may appear in very complicated 

applications with many variables and many linguistic terms. In our case the maximum number 

of possible rules is small, and thus each rule has a clear justification, so that the rule base 

presented in Fig. III.11 has exactly 18 rules. 

 

 

 

Figura III.11. Decision rules database 

 

It is obvious that in all cases in which the Relevant_experience and 

Relevant_education made possible the selection decision, even when Motivation was 

unconvincing; the same decision remains when Motivation is convincing. This is the case of 

the decision rules 12, 14, 15, 17 and 18. On the other hand the decision rules 10, 13 and 16 

produce the rejection decision even if Motivation is convincing because they have as 

premises low Relevant_education. 

The only modification driven by the convincing Motivation premise appears to rule 

11, which assumes the selection decision, because it is considered that a good motivation can 

in principle compensate for lack of experience, if Relevant_education has at least an average 

value. 
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III.3.3. Results 

 

The Software environment in which exemplifications were developed, the FIS 

interface (Fuzzy Inference System) of Matlab provides two visual tools that can facilitate 

functional analyzes of applications, namely View Surface and View Rules. 

Control surfaces are the geometric locations of the output values when input 

variables take all possible values. Control surface is therefore a graphical representation of 

input-output static characteristics, providing a synthetic image of the fuzzy controller 

functioning. 

In Fig.III.12, the blue colored areas are associated with rejection decision, and the 

yellow color is associated with selection decisions. Bidimensional representations of 

functional dependency of Relevant_experience – Relevant_education has the Motivation as 

parameter; Motivation is set to have a 0 value for unconvincing and 1 for convincing. In the 

FIS interface these settings appear in the dialog box Ref. input: [0 NaN NaN] or [1 NaN 

NaN]. 

The graphical interpretation of Applicant_Screening controllers’ functioning 

becomes obvious under these conditions. 

 

Figura III.12. Command surfaces for  Relevant_education – Relevant_experience 

with Motivation = 0 and 1 

 

In the dynamic representation of the inference rules, one can observe the degrees of 

activation of each linguistic term within each rule, and also the final result, which is then 

Select. Of the 18 rules, 7 (39%) will reject candidates and 11 (61%) will select candidates, so 

our model is mainly a permissive one, having a low sensitivity towards type II errors, 
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accepting false positives. Models’ threshold is situated under average, mainly because the role 

of applicant screening procedure is especially oriented to eliminate candidates who do not 

meet the minimal criteria, as supported by organizational practice. 

The main advantage of the Fuzzy expert model is the perfect transparency, provided 

by the inference rules that can easily be explained and understood, creating prerequisites for 

further adjustments and highly efficient adaptations. If for example we have a job position 

where there are a large number of applicants on a small number of vacancies, based on 

arguments we can easily rewrite some of the inference rules, for instance replacing the Select 

conclusion with Reject conclusion, making the model more sensitive to aspects regarded for: 

education, previous professional experience and job motivation. 

  

III.3.4. Conclusions 

 

The Fuzzy expert model developed is able to assist - from an expert perspective – a 

human resources consultant that will have to decide on the employment of certain candidates. 

Of course this model is useful only in industrial contexts, especially for technical positions, 

jobs that attract many applicants and the selection is required to be rigorous one. 

 

III.4. Final conclusions 

 

The central conclusion of these studies is that the selection interview, as has been 

shown, has an essential role in predicting future job performance of employees. 

The net benefit of the fuzzy model for calculating the interview scores is that it can 

be extended to all existing selection procedures based on competence-based behavioral 

interview. One of the limits of the model, as well as the classic system of granting final score 

is not giving a clear ranking of candidates. We often find candidates with the same score, 

makeing more difficult the hiring decision. 

The fuzzy model regarding applications screening is a simple decision-making 

system, which will result in the selection of those applicants per job complying three minimal 

conditions and often eliminatory: education, previous experience and motivation for applying 

on the job. The evaluation and selection purposes of ranking candidates according to the score 

received on the interview, referred to as the Fuzzy Multicriterial Interdependent Hierarchic 

model (FMIH) becomes a conceptually mathematical complex decision-making system which 

we will develop as original study in Chapter IV. 
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CHAPTER IV 

Conceptualizing, elaborating and validating the Fuzzy Multicriterial 

Interdependent Hierarchic model (FMIH) in applicant’s selection 

 

IV.1. Aims and hypothesis 

 

The objective of this study is to develop a robust personnel selection algorithm, by 

using a fuzzy analytic hierarchy process (FAHP) model which will be described and validated 

on the existing data of a multinational industrial company (51 employees). The model uses as 

input variables data recorded after the selection interview. The original model is based on 

interdependence criteria and analytic hierarchy data processing in deciding rigorous 

candidates’ hierarchy.  

The main hypothesis of the research is that FAHP model is more efficient that the 

classical model (arithmetic weighted means) when calculating the final score obtained by the 

candidate in the interview. This assumption is based on the fact that the FAHP model gives a 

clear hierarchy for all candidates entering the procedure, not just a numeric brut score, which 

is often identical to several candidates in the classical procedure, making it difficult to 

differentiate between candidates, thus complicating the selection decision.  

The superiority will be established by analyzing candidates’ hierarchy in both 

models, related to subsequent job performance hierarchy. 

Thus, this experimental model will be develop based on data obtained by already 

hired candidates (12 candidates out of the total of 51) that have applied for an engineer 

position in the company, and will be validated by analyzing the correspondence with classical 

scores and subsequent job performance. In establishing the supremacy of the two methods, the 

study's interest is in obtaining a much significant correlation coefficient between the FAHP 

hierarchy and the subsequent job performance hierarchy than the correlation coefficients 

between classical scores and subsequent job performance. 

 

IV.2. Methodology 

 

Fuzzy analytic hierarchy process (FAHP) incorporates fuzzy to classical analytic 

hierarchy process, which was developed by Saaty (1980). AHP is a decision-making tool 

widely used in various multi-criteria decision problems. The essence of the approach is to use 

pair wise comparisons between multiple alternatives (in our case 12 candidates), taking into 
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account different criteria (selection criteria), providing a decision support tool in multi-criteria 

decision making. In a general AHP model, the objective is the first decisional level  (in our 

case the employment decision of the best candidates applying to engineering positions) 

criteria and sub-criteria represent the second and respectively the third decisional level, and in 

the fourth level and last, one can find alternatives or in our case applicants/candidates (Ayhan, 

M. B., 2013). 

As the traditional AHP technique does not include personal judgment inaccuracies, it 

has been improved by fuzzy approach (Javanbarg, MB., Scawthorn, C., Kiyono, J., 

Shahbodaghkhan, B., 2012). In FAHP, the pair wise comparisons of both alternatives and 

criteria are conducted through linguistic variables, which are represented by triangular fuzzy 

numbers (Kilincci, O., & Onal, S. A., 2011). 

A triangular fuzzy number is a fuzzy number represented by three points thus: 

A = (a1, a2, a3). 

This representation is interpreted as a function as follows: 

 

 

 

Fig. 1. Fuzzy triangular number 

 

Although in the literature there are a variety of techniques embodied in FAHP, the 

present study is using Buckley method (1985) to determine the relative weights of importance 

of both criteria and alternatives. The following will describe the steps of the procedure: 

 

Step 1: Comparison of alternatives and criteria using linguistic terms 

 

Table 6 presents the correspondent linguistic variables of fuzzy triangular numbers. 

Table 6. - Correspondent linguistic variables of fuzzy triangular numbers 

Saaty scale Definition Fuzzy triangular numbers 

1 i and j criteria are equal important (1,1,1) 
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3 i criteria is less important than j criteria (2,3,4) 

5 i criteria is more important than j criteria (4,5,6) 

7 i criteria is much more important than j 

criteria 

(6,7,8) 

9 i criteria is absolutely more important than j 

criteria 

(9,9,9) 

2, 4, 6, 8 intermediate values assigned to adjacent 

judgments 

(1,2,3),(3,4,5),(5,6,7),(7,8,9) 

 

According to fuzzy triangular numbers corresponding to linguistic terms, where 

policy makers at the organizational level deemed Criterion 1 (C1) is less important than 

Criterion 2 (C2), in the pair wise matrix there will be completed the fuzzy number 

(1/4,1/3,1/2). On the contrary, in the pair wise matrix when comparing C1 to C2, there will be 

completed the transposed fuzzy number (2,3,4). 

The pair wise comparison matrix is shown in equation 1 (1) where    
   indicates the 

preference of i criterion over j, of the k decision-maker, expressed by fuzzy triangular 

numbers. In this case, "tilde" represents a triangular number. Within the current study    
   

represents the first decision makers’ preference of criterion C2 over C1, a value equal to 

(1/4,1/3,1/2). 

 

  
    

   
     

 

   
  

     
    

 

    
 

  
   

    
      

  
    

 

                                                                                    (1) 

 

Step 2: If there are more decision makers, preferences of each decision maker are 

averaged and computed according to equation 2 (2): 

 

   
  

    
   

   

 
                                                                                                             (2) 

 

Step 3: According to averaged preferences, the pair wise matrix is completed in 

compliance with equation 3 (3): 
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                                                                                                 (3) 

 

Step 4: According to Buckley, the geometric means of fuzzy comparison values of 

each criterion are calculated using the equation 4 (4). In this case,     represents a triangular 

number. 

         
  

    
   

                                                                                   (4) 

 

Step 5: The fuzzy weights of each criterion will be calculated according to the 

equation 5 (5), taking into account the following three steps. 

Step 5a: Calculating the vector summation of each     . 

Step 5b: Calculating the (-1) power of summation vector. Arranging the fuzzy 

triangular number, so that it appears in an increasing order. 

Step 5c: For calculating fuzzy weights of     criterion, each     will be multiplied with 

this reverse vector. 

                            

                                                                                                                    (5) 

 

Step 6: Since      are fuzzy triangular numbers, they need to be de-fuzzified using the 

Centre of area method proposed by Chou and Chang, applying equation 6 (6). In this 

equation, l, m and u are fuzzy triangular numbers such as A = (a1, a2, a3). 

   
           

 
                                                                                                   (6) 

 

Step 7:     is a non-fuzzy number. This number will be normalized by applying the 

equation 7 (7). 

   
  

   
 
   

                                                                                                                (7) 

 

These 7 steps are performed to find the normalized weights of alternatives and 

criteria. Then, by multiplying the two weights there will be calculated the final scores for each 

alternative. This methodology is applied in the present study, the main purpose being the 

hierarchy of 12 candidates that have all been hired after a selection procedure. 
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IV.3 Results 

 

Before designing the selection system there was conducted a qualitative analysis of 

organizational objectives and performance criteria. Thus, long-term organizational objectives 

specific to the human resources department are: improved performance, reduced time training, 

reducing turnover and absenteeism, simplification and transparency of job performance 

evaluation. These specific objectives are leading to a particular selection system design which 

prioritizes these components. 

As already presented in preliminary studies, the two instruments used by the studied 

company are behavioral competency based interview (Annex 1) and job performance form 

(Annex 2). 

Because all 12 candidates who were employed and represent alternatives in this 

simulation occupy non-managerial positions within the department, there has been excluded 

criterion 4 (managerial abilities) from the FAHP design. Figure 2 presents the design of 

FAHP. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. – FAHP design 

 

IV.3.1. Determining the relative weight of criteria 

 

To determine the relative importance of the selection criteria used in the selection 

interview there was set a meeting with four employees from the human resources department. 

Depending on decision makers’ preference on four selection criteria, C3> C4> C2> C1, there 

was designed the pair wise matrix. 

Organizational objective: efficient personnel selection 

C1. Education C2. Experience C3. General 

abilities 

C4. General 

aspect 

Candidate 

1 

Candidate 

2 

Candidate 

12 
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Table 7. – Pair wise comparison of criteria 

I 

J 

 C1 C2 C3 C4 

C1 (1,1,1) (1/4,1/3,1/2) (1/9,1/9,1/9) (1/6,1/5,1/4) 

C2 (2,3,4) (1,1,1) (1/8,1/7,1/6) (1/4,1/3,1/2) 

C3 (9,9,9) (6,7,8) (1,1,1) (4,5,6) 

C4 (4,5,6) (2,3,4) (1/6,1/5,1/4) (1,1,1) 

 

After completing the first three steps of the methodology, in step 4 there will be 

calculated the geometric mean of fuzzy comparison values of each criterion with equation 4 

(4). For example,      geometric mean of fuzzy comparison values of criterion C1 (Education) 

is to be calculated as equation 8 (8). 

         
  

    
   

     
 

 
 

 

 
     

 

 
    

 

 
 

 

 
     

 

 
    

 

 
 

 

 
     

 

 
    (8) 

                      

 

The geometric means of fuzzy comparison values of the 4 criteria are depicted in 

Table 8. In the last 3 lines of the table there are also presented totals and reverse values, and 

finally, numerical values’ order is changed since fuzzy triangular number should be presented 

sequentially. 

 

Table 8. – Geometric means of fuzzy comparison values 

 

Criteria     

C1 0,26 0,2919 0,342 

C2 0,5 0,6102 0,759 

C3 3,834 4,2129 4,559 

C4 1,075 1,3161 1,565 

Total 5,669 6,431 7,226 

Reverse 0,176 0,1555 0,138 

Increasing order 0,138 0,1555 0,176 
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In step 5, the fuzzy weight of criterion C1 - Education     is found using the equation 

5 (5) and shown in Equation 9 (9). 

 

                                                                             

(9) 

 

The relative fuzzy weights of each criterion are calculated and presented in Table 9. 

 

Table 9. – Relative fuzzy weights of criteria 

Criteria     

C1 0,04 0,05 0,06 

C2 0,07 0,09 0,13 

C3 0,53 0,66 0,8 

C4 0,15 0,2 0,28 

 

In the sixth step, the relative non-fuzzy weight of each criterion    is calculated by 

averaging the fuzzy numbers for each criterion. In the seventh step, using non-fuzzy values 

   there are calculated      the normalized weights of each criterion. The results are 

summarized in Table 10. 

 

Table 10. - Averaged and normalized relative weights of criteria 

Criteria       

C1 0,047 0,05 

C2 0,099 0,1 

C3 0,663 0,65 

C4 0,21 0,21 

TOTAL 1,02 1 

 

IV.3.2. Determining weights of Alternatives/Candidates according to Criteria  

 

After calculating the normalized non-fuzzy relative weights of criteria, the same 

methodology is applied to find the values for alternatives/candidates. This time, alternatives 
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must be pair wise compared regarding each of the four criteria, thus analysis must be repeated 

4 times, for each criterion. 

To facilitate the analysis, Table 11 presents the row scores of the 12 candidates in 

order to determine the relative importance of alternatives/candidates according to the four 

criteria considered (Subscales 1, 2, 3, 4). 

 

Table 11.  – Raw scores of candidates received at the selection interview 

 

Alternative

/ 

candidate 

score 

C1 

score 

C2 

score 

C3 

score 

C4 

Intervie

w score 

A1 5 4 3 4 4 

A2 4 3 2 3 3 

A3 5 3 2,8 2 3,2 

A4 2 2 2,2 3 2,3 

A5 5 4 3,2 3 3,8 

A6 4 2 2,4 2 2,6 

A7 5 4 3 2 3,7 

A8 4 2 2,8 2 2,7 

A9 5 5 4 4 4,5 

A10 3 2 2,2 2 2,3 

A11 5 4 2 3 3,1 

A12 4 4 2 2,8 3,2 

 

Depending on decision makers’ preference on the 12 alternatives/candidates there 

were calculated 4 pair wise matrix, criteria related to C1, C2, C4 and C4. Similar to the 

methodology for calculating the geometric means of fuzzy comparison values of all criteria, 

there were calculated     and     values for all 12 alternatives/candidates depending on each of 

4 different criteria. The results are depicted in Tables 12, 13, 14 and 15.In the last step, the 

non fuzzy    and normalized    values are calculated using centre of area method and 

depicted in Table 16. 
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Table 16. - Non fuzzy    and normalized    values of 12 alternatives with respect to 

C1-C4 criteria 

Alternatives/ 

Candidates 

C1 C2 C3 C4 

                        

A1 0,131420332 0,1270192 0,104055342 0,1007588 0,129299604 0,1216198 0,180060652 0,1696772 

A2 0,051583966 0,0498565 0,047922261 0,0464041 0,02135036 0,0200822 0,076968141 0,0725297 

A3 0,131420332 0,1270192 0,095230631 0,0922137 0,068755149 0,0646714 0,18624889 0,1755086 

A4 0,014230362 0,0137538 0,023776312 0,0230231 0,0234967 0,0221011 0,076968141 0,0725297 

A5 0,131420332 0,1270192 0,10903151 0,1055773 0,191778551 0,1803877 0,076968141 0,0725297 

A6 0,051583966 0,0498565 0,022026776 0,021329 0,048255384 0,0453892 0,030490203 0,0287319 

A7 0,131420332 0,1270192 0,10903151 0,1055773 0,12324408 0,1159239 0,030490203 0,0287319 

A8 0,053778734 0,0519777 0,022026776 0,021329 0,087338435 0,0821509 0,030490203 0,0287319 

A9 0,131420332 0,1270192 0,259526154 0,2513042 0,288533177 0,2713956 0,1862a4889 0,1755086 

A10 0,02336672 0,0225842 0,022026776 0,021329 0,033994117 0,031975 0,030490203 0,0287319 

A11 0,131420332 0,1270192 0,10903151 0,1055773 0,02355033 0,0221515 0,084707804 0,079823 

A12 0,051583966 0,0498565 0,10903151 0,1055773 0,02355033 0,0221515 0,071064037 0,066966 

 

Based on the results obtained in the previous steps, the normalized non-fuzzy relative 

weights of each alternative for each criterion are calculated. The results are shown in Table 

17. 

 

Table 17. - Normalized non-fuzzy relative weights of each alternative for each 

criterion 

 

Alternatives/ 

candidates 
C1 C2 C3 C4 

A1 0,1270192 0,1007588 0,1216198 0,1696772 

A2 0,0498565 0,0464041 0,0200822 0,0725297 

A3 0,1270192 0,0922137 0,0646714 0,1755086 

A4 0,0137538 0,0230231 0,0221011 0,0725297 

A5 0,1270192 0,1055773 0,1803877 0,0725297 

A6 0,0498565 0,021329 0,0453892 0,0287319 

A7 0,1270192 0,1055773 0,1159239 0,0287319 
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A8 0,0519777 0,021329 0,0821509 0,0287319 

A9 0,1270192 0,2513042 0,2713956 0,1755086 

A10 0,0225842 0,021329 0,031975 0,0287319 

A11 0,1270192 0,1055773 0,0221515 0,079823 

A12 0,0498565 0,1055773 0,0221515 0,066966 

 

Using the data from Table 10 and Table 17, there are calculated individual scores of 

each alternative/candidate for each C1-C4 criteria. The results are shown in Table 18. 

 

 

Table 18. - Aggregated results of each alternative according to each criterion 

 

 C1 weight C2 weight C3 weight C4 weight  

Alternatives/ 

candidates 
0,05 0,1 0,65 0,21 

 

Total 

A1 0,1270192 0,1007588 0,1216198 0,1696772 0,131111922 

A2 0,0498565 0,0464041 0,0200822 0,0725297 0,035417902 

A3 0,1270192 0,0922137 0,0646714 0,1755086 0,094465546 

A4 0,0137538 0,0230231 0,0221011 0,0725297 0,032586952 

A5 0,1270192 0,1055773 0,1803877 0,0725297 0,149391932 

A6 0,0498565 0,021329 0,0453892 0,0287319 0,040162404 

A7 0,1270192 0,1055773 0,1159239 0,0287319 0,098292924 

A8 0,0519777 0,021329 0,0821509 0,0287319 0,064163569 

A9 0,1270192 0,2513042 0,2713956 0,1755086 0,244745326 

A10 0,0225842 0,021329 0,031975 0,0287319 0,030079559 

A11 0,1270192 0,1055773 0,0221515 0,079823 0,048069995 

A12 0,0498565 0,1055773 0,0221515 0,066966 0,04151189 

 

The final score was calculated by summing the multiplications of each criterion 

weight with each alternative weight. 
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IV.4. Conclusions on FAHP’s superiority over the classic model in calculating 

candidates interview score 

 

In order to establish the superiority of the method, both scores (classic and FAHP) 

will be correlated to subsequent job performance score. Table 19 depicts candidates’ 

interview raw scores and ranks calculated with the classic method and FAHP and candidates’ 

job performance raw scores and ranks. 

 

Table 19. - Candidates’ row scores and ranks in: classic interview, FAHP and job 

performance 

 

Classic 

interview 

score 

Classic 

interview 

rank 

FAHP 

interview  

score 

FAHP 

interview  

rank 

Job 

performance 

score 

Job 

performance 

rank 

A1 4 
2 

0,131111922 
3 4 3 

A2 3 
8 

0,035417902 
10 2,8 10 

A3 3,2 
3 

0,094465546 
5 3,7 4 

A4 2,3 
11 

0,032586952 
11 2,7 11 

A5 3,8 
4 

0,149391932 
2 4,3 2 

A6 2,6 
10 

0,040162404 
9 2,9 9 

A7 3,7 
5 

0,098292924 
4 3,6 5 

A8 2,7 
9 

0,064163569 
6 3,1 7 

A9 4,5 
1 

0,244745326 
1 4,8 1 

A10 2,3 
12 

0,030079559 
12 2,5 12 

A11 3,1 
7 

0,048069995 
7 3 8 

A12 3,2 
6 

0,04151189 
8 3,2 6 

 

To determine which of the two methods of ranking candidates based on the interview 

score is more efficient compared to subsequent job performance, Kendall's tau coefficient was 

used. 

In statistics, Kendall correlation coefficient represents a technique used to measure 

the degree of association between two ordinal variables (ranks).  
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The candidates’ rank calculated with FAHP is more significantly associated with 

candidates’ job performance rank (r = 0,909 la p < 0,01) than candidates’ classic interview 

rank (r = 0,848 la p < 0,01). The degree of association between the interview FAHP score and 

subsequent job performance is significantly increased, demonstrating the superiority of FAHP 

over the classic method for assessing candidates in an interview. 

Thus, this study summarizes and exemplifies the use of fuzzy logic in personnel 

selection research methodology, a very actual topical in the literature of organizational 

psychology. The concepts of multi-criteria interdependence and fuzzy analytic hierarchy 

process are decisive in ensuring the optimal decision system in personnel selection. This 

approach represents a valid model to accommodate inherent imprecision of human resources 

management processes. 

The proposed personnel selection FAHP model has the following advantages: 

1. The hierarchical structure is consistent with organizational objectives and 

strategies. Policymakers may recognize relationships between different objectives and are 

able to assess their influence using hierarchical modeling. 

2. Policymakers can break down the complex problem of personnel selection into 

more simple and logical decisions. 

3. The model is flexible enough to integrate additional factors in the decision 

process. 

4. The model does not reduce the costs of personnel selection process, but reduces 

conflict and hidden costs in the implementation phase. 

Given the multitude of criteria used in personnel selection procedures, this activity is 

one of the most important tasks of the human resources department. Because most of these 

criteria conflict with each other, candidates should be evaluated effectively. Although there 

are alternative techniques such as TOPSIS, ELECTRE, PROMETHEE, DEMATEL, ANP, 

etc., this study chose to use a hybrid Fuzzy AHP. Since decision makers’ preferences depend 

on both tangible and intangible criteria, these imprecise linguistic variables need to be 

represented by fuzzy set theory.  
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CAPITOLUL V 

Conclusions and final remarks, theoretical and practical implications 

 

Choosing the right staff and the needed skills to meet the challenges begins with the 

human resources selection process. In other words, the essential component of an organiza-

tion's success lies in making correct decisions regarding the selection of future employees. 

The recruitment and selection process of human resources plays an important role in 

modeling the efficiency and performance of organizations, when organizations are able to hire 

and retain candidates who already possess relevant skills and are also able to make a correct 

prediction on the future performance of their work. Thus, the recruitment and selection 

process represent a hot domain, and if until recently the process of providing human resources 

was regarded as a routine in organizational life, nowadays the organizations are paying and 

increasingly more interest in this aspect, considered as a source of competitive advantage. 

There is evidence of increased interest from organizations to use standardized methods 

for selecting employees, which respect the principles of validity, reliability and fairness. It 

was noted that for decades, labor psychology has had a significant influence on how the 

workforce is recruited and on the development of rigorous selection procedures and staff 

evaluation (Arnold et al, 2005, p 135). 

Thus, the overall objective of the thesis is to examine several contemporary approach-

es of recruitment and selection and of the personnel evaluation process, in order to improve 

professional performance. In Chapter 1 current approaches of recruitment, selection and per-

sonnel evaluation are presented, viewed in theoretical and practical perspective. 

The recruitment and selection process of human resources is not working in a vacuum, 

isolated from social trends, so it is very important to look at current research trends in the 

field. This aspect of ensuring employment is however subject of some potential difficulties. 

Many of the selection methods widely used are generally perceived as being of no confidence 

in realistic prediction of future job performance of employees. Thus, it is extremely important 

to get a realistic assessment of the process by all stakeholders, including the selected and 

rejected candidates. 

The personnel selection involves a series of choices made by deciding factors, includ-

ing the optimal method of recruitment, the job analysis and the use of specific selection 

measures. In a narrower sense, the selection of staff represents the taking of the decision to 

hire or promote candidates, involving the decision of which candidates will be accepted and 
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which will be rejected. The quality of a decision is given by the proportion of right elections 

among applicants (Born & Scholarios, 2005). 

Thus, the ultimate goal of personnel selection is to maximize the right choices and 

minimize the mistakes made during the selection process. In pragmatic terms, a good decision 

when selecting human resources ensures that the productivity of newly elected persons ex-

ceeds the costs of their recruitment, selection, training and compensation. Most research in 

personnel selection were focused on prediction and not on making decisions. The specific 

literature abounds with studies that emphasize on evaluation methods of selection and on how 

to determine the best predictors of work performance. Undoubtedly, this knowledge has been 

invaluable to organizations in the selection of most effective employees. While most studies 

focus on methods that provide useful insights concerning the future performance of employ-

ees, researches focused on the narrow aspect of the decision process in selection are missing. 

In Chapter II theoretical approaches and applications of fuzzy modeling in the 

selection of personnel are presented, highlighting the impact of integrating these methods into 

the human resources practitioners' current work. 

Taking into account that the overall objective of this thesis is to examine the current 

approaches of the recruitment process, selection and personnel evaluation in order to optimize 

work performance, in Chapter III three preliminary studies analyzing the current state of per-

sonnel selection and of work performance in organizational practice are presented. 

The first study aims to identify the extent to which the selection interview based on 

behavioral skills predict later job performance. The score received in the interview explains 

79% of how job performance ranges for the 51 employees included in this research, Beta 

coefficient = 0.894, at a threshold p < 0.01 being subjected to the effect of multicollinearity. 

These results confirm the hypothesis 1, that work performance is predicted in a high measure 

by the score received in the interview, which means that 79% (effect distorted by 

multicollinearity) of how varying professional performance can be made responsible on the 

score obtained during interviews, given that both samples are based on skills and behavioral 

consistency principle. 

The second study includes the developing of a fuzzy expert system modeled according 

to a database belonging to a multinational automotive company in Arad, aimed to simulate the 

hiring decision, with available data on subsequent work performance of selected candidates. 

The idea of this fuzzy model is to calculate the final score to interview selection by consider-

ing the positive and negative indices received by each candidate on each criterion considered 

in the selection interview. It was check whether this new fuzzy model for calculating the 
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scores to the selection interview is more robust than the classical algorithm by reporting both 

scores to the score obtained for the post-employment job performance. 

Taking into account that the data on which we simulated this fuzzy decision model 

belongs to candidates who have been selected, one can observe very low scores accepted. 

These candidates with very low scores would be considered false positives. Thus, the decision 

of selection was highly permissive for the 51 employees studied. This phenomenon can be 

explained relatively simply because inside the company studied the posts must be occupied 

quickly with candidates who immediately apply. There are moments when for a single job are 

applying many competent candidates who refuse another position and there are also moments 

when few and poorly professional trained candidates apply. If the procedure rejects them, the 

positions remain unoccupied, which is creating a vicious circle. 

The main advantage of this type of fuzzy expert models is the perfect transparency, 

given by the inference rules that can be easily explained and understood, which creates 

prerequisites for further adjustments and highly efficient adaptations. If for example we have 

an application where there are a large number of candidates for a small number of jobs, we 

can rewrite some of the rules, in the sense of growing of the sensitivity of decisional model. 

As noted, there is a very strong correlation between the classic score received to inter-

view and those received to further professional performance (r = 0,894 to p <0,01). One ob-

serve a highly significant correlation (r = 0,861 to p <0,01) between the calibrated score and 

the work performance. Although the correlation coefficient is significantly lower than that ob-

tained in the case of the classic score, the validity of the procedure is fully proven. The two 

scores both classic and fuzzy represents in fact the same thing, the evaluation method is iden-

tical, but one renounce to the arithmetic average calculation of the 16/20 criteria, opting for 

the record of positive and negative indices obtained from candidates' answers to the stand-

ardized questions contained in the behavioral interview grid. Although it was not obtained an 

increased correlation coefficient in the case of calibrated scores (fuzzy) the method is innova-

tive in the literature and presents a validity reporting it to the subsequent performance work. 

The conclusion of this study is that the job interview, as it has been demonstrated, has 

an essential role in predicting of future job performance of employees. The net benefit of 

fuzzy model for calculating the scores is that it can be extended to all existing selection proce-

dures based on competence behavioral interviews. One of the model’s limits, as well as of the 

classic system of granting final score, is that it not provides a ranking of the candidates. We 

often find candidates with the same score, aspect that makes more difficult hiring decisions. 
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The third study presents the development of a fuzzy expert system to assist human 

resources specialists in screening of databases with applicants on technical positions, aiming a 

first selection of candidates which demonstrate fulfillment of eliminatory criteria (education, 

experience, motivation). 

The objective of this study was to develop a simple fuzzy expert system to assist 

professionals in human resources departments when screening applicants for a technical 

position. We argue the importance of using such an automated system for screening 

applicants in the context when the number of applicants per job is very high and the selection 

interview will invite only those candidates who fulfill the minimum conditions for the 

relevance of studies, professional experience and increased motivation to occupy the position. 

A personal conclusion considering the results of this study and the results included in 

the mentioned metaanalyzes is that no clear rules exist on how these variables interact and 

how they influence each other, it's all about the organizational context in which the measure-

ment is made and about the specific time conjuncture of that organization, when measuring 

the variables. No organizational context remains unchanged so no personal constructs related 

to work remain at the same level. 

The conclusion of this research is that the selection interview, as it has been shown, 

has an essential role in predicting of future job performance of employees. If you choose the 

variant of a competency-based behavioral interview, employees will better understand what is 

expected from them. The moment of assessing the professional performance represents in fact 

a retest of the same skills, but passed through the supervisor that could directly observe 

employee behavior. At the interview, the recruiter only estimated, after discussions, the 

measure in which future employee will be able to demonstrate these skills at work.   

Although the work performance is a vague construct and desirable organizational 

behavior and familiarity of employee’s practice of permanent professional evaluation tend to 

make excessive bureaucratic professional performances, practice shows that the choice of 

most suitable candidates results in substantially reduced expenditure training and not finally 

decrease the dropout rate, absenteeism and increased turnover. It is obvious that this study 

does not provide answers on how it can be increase employee performance, however this 

study provides evidence on the choice of candidate which will be able to have work perfor-

mance. The developed fuzzy expert model is able to assist from the perspective of an expert a 

human resources consultant which will have to decide on the selection of certain candidates 

for interview. Certainly this model is useful only in the context of a greater jobs competition 

where many candidates are applying and the selection is required to be a rigorous one. 
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In the light of these findings, in the chapter IV it was developed an original robust 

conceptual model for recruitment, addressed by the hierarchical analytical fuzzy model 

(FAHP) that has been described and validated on the existing data of the multinational com-

pany studied, with inputs data resulted from the interview selection. The original Fuzzy 

Multicriterial Interdependent Hierarchic model (FMIH) is based on interdependence criteria 

and on processuality analytical hierarchical in decision making on the hierarchy of the 

candidates in order of the optimal selections. In this chapter it was analyzed from cognitive 

perspective the decision of personal recruitment, namely through the study and ranking of the 

selection criteria according to their importance in the overall assessment of performance in the 

interview. The main hypothesis of the research was that the FMIH model is superior 

processual to the classic model for calculating of the final scores obtained by the candidates at 

the interview. This assumption is based on the fact that FMIH offers a clear hierarchy for all 

candidates entering the procedure, not just a numeric score, which often is identical to several 

candidates for the classic procedure, making it difficult to differentiate on the basis of clear 

evidence between them. This superiority was established by analyzing the hierarchy of 

candidates in both models, reported to their later work performance. 

The fuzzy analytical hierarchical process (AHP) incorporates classical theory of fuzzy 

analytical hierarchical process, which was developed by Saaty (1980). AHP is a decision 

making tool widely used in various multi-criteria decision approach different problems. The 

essence of the approach is to use comparisons between pairs (pair wise comparisons) between 

multiple alternatives (in our case 12 candidates in the quality department - from 51 employees 

of the company), taking into account different criteria (selection criteria), provides a tool 

multi criteria decision support in the decision making process. As traditional AHP technique 

does not include imprecision of personal judgments, it has been improved by fuzzy approach. 

In FAHP, comparisons between pairs of both the criteria and the alternatives are conducted 

through linguistic variables, which are represented by triangular fuzzy numbers. Although in 

the literature there are a variety of techniques embodied in FAHP in the scope of this study is 

using Buckley’s method (1985), in order to determine the relative weights of importance for 

both criteria and alternatives. 

As noted, the rank of candidates determined by calculating with FAHP method of 

interview score correlates strongly with the rank candidates in terms of job performance (r = 

0,909 to p <0,01) than the rank determined by calculating the score at interview by the classi-

cal method (r = 0,848 p <0,05). Thus the degree of association between the score obtained in 

the interview calculated with FAHP and professional performance is significantly increased. 
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This optimization shows that AHP method for assessing of candidates to interview is superior 

to the classical algorithm. 

Thus, in this conceptual study it was developed and exemplified a fuzzy model FMIH 

for the evaluation and selection of employees. This approach represents a valid model to 

accommodate inherent imprecision to all human resource management processes. 

The proposed staff selection model has the following advantages: 1. the hierarchical 

structure is concordant with the objectives and strategies of the organization. The decision 

factors may recognize the relationships between different objectives and can evaluate their 

influence by hierarchical modeling; 2. The decision factors can decompose the complex 

problem of personnel selection in more simple and more logical decisions of involved factors; 

3. The model is flexible enough to integrate additional factors in the assessment; 4. The model 

does not reduce the costs of the selection process, but reduces conflict and hidden costs in the 

implementation phase. 

Given the multitude of criteria used in the selection procedures, the decision process is 

much more difficult, this activity is one of the most important tasks of the human resources 

department. Because most of these criteria are in conflict with each other, the candidates must 

be efficiently evaluated. Although alternative techniques such as TOPSIS, ELECTRE, 

PROMETHEE, DEMATEL, ANP, etc., does exist, this study chose to use a fuzzy hybrid 

model AHP, called IIMF. Since preferences of decision factors depend on both tangible and 

intangible criteria, these imprecise linguistic variables is necessary to be represented by fuzzy 

sets. 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 
 

BIBLIOGRAFIE 

 

1. Arnold, J. (2005). Work Psychology: Understanding human behaviour in the 

workplace 4th ed. Harlow: FT Prentice Hall. 

2. Arthur, W., Glaze, R. M., Villado, A. J., Taylor, J. E. (2010). The Magnitude and 

Extent of Cheating and Response Distortion Effects on Unproctored Internet-Based 

Tests of Cognitive Ability and Personality. International Journal of Selection and 

Assessment, 18: 1–16. doi: 10.1111/j.1468-2389.2010.00476.x 

3. Arthur, W., Jr., Day, E. A., McNelly, T. L., Edens, P. S. (2003). A meta-analysis of 

the criterion-related validity of assessment center dimensions. Personnel Psychology, 

56: 125-153. 

4. Arthur, W., Jr., Woehr, D., Maldegen, R. (2000). Convergent and discriminant 

validity of assessment center dimensions: A conceptual and empirical reexamination 

of the assessment center construct-related validity paradox. Journal of Management, 

26: 813-835. 

5. Avery, D.R., McKay, P.F. (2006). Target practice: An organizational impression 

management approach to attracting minority and female job applicants. Personnel 

Psychology, 59: 157-187. 

6. Axelrod, E.L., Handfield-Jones, H., Welsh, T.A. (2001). War for talent, Part 2. The 

McKinsey Quarterly, 2: 9-12. 

7. Bana e Costa, C.A. (1990). Readings in Multiple Criteria Decision Aid, Springer 

Verlag, Berlin- Heidelberg. 

8. Bana e Costa, C.A., Vincke, P. (1990). Multiple Criteria Decision Aid: An 

Overview, in: C.A. Bana e Costa ed., Readings in Multiple Criteria Decision Aid, 

Springer Verlag, Berlin-Heidelberg, p. 3-14. 

9. Barney, J.B., Clark, D.N. (2007). Resource-Based Theory: Creating and Sustaining 

Competitive Advantage, Oxford University Press, Oxford.  

10. Barney, J.B., Wright, P.W. (1998). On becoming a strategic partner: The role of 

human resources in gaining competitive advantage. Human Resource Management, 

37: 31-46. 

11. Barrett, G.V., Depinet, R.L. (1991). A reconsideration of testing for competence 

rather than for intelligence. American Psychologist. 46(10), Oct, 1012-1024. 

12. Barrick, M.R., Parks, L., Mount, M.K. (2005). Self-monitoring as a moderator of the 

relationships between personality traits and performance. Personnel Psychology, 58: 

745-768. 

13. Barrick, M.R., Ryan, A.M. (2003). Personality and work: Reconsidering the role of 

personality in organizations. San Francisco: Jossey-Bass. 

14. Barrick, M.R., Stewart, G.L., Piotrowski, M. (2002). Personality and job 

performance: Test of the mediating effects of motivation among sales 

representatives. Journal of Applied Psychology, 87: 43-51. 

15. Bartram, D. (2004). The Great Eight Competencies: A criterion-centric approach to 

validation. SHL Research Paper, Version 2.0, 4 March 2004. Journal of Applied 

Psychology. 



62 
 

16. Bauer, T.N., Truxillo, D.M., Sanchez, R.J., Craig, J., Ferrara, P., Campion, M.A. 

(2001). Applicant reactions to selection: Development of the selection procedural 

justice scale. Personnel Psychology, 54: 387-419. 

17. Beaty, J.C., Nye, C.D., Borneman, M.J., Kantrowitz, T.M., Drasgow, F., Grauer, E. 

(2011). Proctored Versus Unproctored Internet Tests: Are unproctored noncognitive 

tests as predictive of job performance?. International Journal of Selection and 

Assessment, 19: 1–10. doi: 10.1111/j.1468-2389.2011.00529.x 

18. Bellman, R., Zadeh, L.A. (1970). Decision-making in a fuzzy environment, 

Management Science, 17B(1970) 141-164. 

19. Bliese, P.D. (2000). Within-group agreement, nonindependence, and reliability: 

Implications for data aggregation and analysis. In K. J. Klein & S. W. J. Kozlowski, 

(Eds.), Multilevel theory, research, and methods in organizations: Foundations, 

extensions, and new directions: 349-381. San Francisco: Jossey-Bass. 

20. Borman, W.C., Motowidlo, S. J. (1993). Expanding the criterion domain to include 

elements of contextual performance. In N. Schmitt, & W. C. Borman (Eds.), 

Personnel selection in organizations (pp. 71-98). San Francisco: Jossey-Bass. 

21. Borman, W.C., Motowidlo, S.J. (1997). Task performance and contextual 

performance: The meaning for personnel selection research. Human Performance. 

10, 99-109. 

22. Borman, W.C., Penner, L.A., Allen, T.D., Motowidlo, S.J. (2001). Personality 

predictors of citizenship per-formance. International Journal of Selection and 

Assessment, 9(1-2), 52-69. 

23. Born, M., Scholarios, D.M. (2005). Decision making in selection. In Blackwell 

Handbook of Personnel Selection. (pp. 267-290). 

10.1111/b.9781405117029.2005.00016.x 

24. Born, M.P., Scholarios, D. (2005). Decision making in selection. In A. Evers, N. 

Anderson, & O. F. Voskuijl (Eds.), The Blackwell handbook of personnel selection 

(pp. 267–290). Oxford: Blackwell Publishing. 

25. Bowen, D., Gilliland, S. W., Folger, R. (1999). HRM and service fairness: how being 

fair with employees spills over to customers. Organizational Dynamics (Winter), 7–

23. 

26. Boxall, P.F. (1996). The strategic HRM debate and the resource-based view of the 

firm. Human Resource Management Journal, 6: 59-75. 

27. Bozdag, C.E., Kahraman, C., Ruan, D. (2003). Fuzzy group decision-making for 

selection among computer integrated manufacturing systems. Computers in Industry, 

51, 13–29. 

28. Brannick, M.T., Levine, E.L. (2002). Job analysis: Methods research and 

applications. Thousand Oaks, CA: Sage Publications. 

29. Brans, M., Hondeghem, A. (2005). Competency frameworks in the Belgian 

governments: causes, construction and contents. Public Adm. 83(4): 823-837. 

30. Breaugh, J., Starke, M. (2000). Research on employee recruiting: So many studies, 

so many remaining questions. Journal of Management, 26: 405-434. 

31. Brief, A.P., Motowidlo, S.J. (1986). Prosocial organizational behaviors. Academy of 

Management Review, 11 (4), 710-725. 

http://dx.doi.org/10.1111/b.9781405117029.2005.00016.x


63 
 

32. Buckley, J.J. (1985). Fuzzy hierarchical analysis, Fuzzy Sets Systems, Vol.17 (1), 

233–247. 

33. Cable, D.M., DeRue, D.S. (2002). The convergent and discriminant validity of 

subjective fit perceptions. Journal of Applied Psychology, 87: 875-884. 

34. Cable, D.M., Edwards, J.R. (2004). Complementary and supplementary fit: A 

theoretical and empirical examination. Journal of Applied Psychology, 89: 822-834. 

35. Callagha, N,G., Thompson, P. (2002). We recruit attitude’: the selection and shaping 

of call centre labour. Journal of Management Studies 39(2): 233-254. 

36. Campbell, J.P. (1990). Modeling the performance prediction problem in industrial 

and organizational psychology. In M. D. Dunnette, & L. M. Hough (Eds.), Handbook 

of industrial and organizational psychology (2nd ed., Vol. 1, pp. 687–732). Palo 

Alto, CA: Consulting Psychologists Press. 

37. Campbell, J.P., Gasser, M.B., Oswald, F.L. (1996). The substantive nature of job 

performance variability. In K. R. Murphy (Ed.), Individual differences and behavior 

in organizations (pp. 258-299). San Francisco: Jossey-Bass Publishers. 

38. Campbell, J.S., Castaneda, M., Pulos, S. (2010). Meta-Analysis of Personality 

Assessments as Predictors of Military Aviation Training Success. International 

Journal of Aviation Psychology, 20(1), 92-109. doi: 10.1080/10508410903415872 

39. Cannavacciuolo, A., Capaldo, G., Ventre, A., Zollo, G. (1994). Linking the fuzzy set 

theory to organizational routines: a study in personnel evaluation in a large company. 

In R. Marks (Ed.), Fuzzy Logic and Applications (pp. 515–520). IEEE Technical 

Activities Board. 

40. Capaldo, G., Zollo, G. (2001). Applying fuzzy logic to personnel assessment: a case 

study, Omega, Volume 29, Issue 6, December 2001, Pages 585–597, DOI: 

10.1016/S0305-0483(01)00047-0 

41. Carlsson, C., Fuller, R. (1994). Fuzzy reasoning for solving fuzzy multiple objective 

linear programs, in: R.Trappl ed., Cybernetics and Systems ’94, Proceedings of the 

Twelfth European Meeting on Cybernetics and Systems Research, World Scientific 

Publisher, London, 1994, vol.1, 295-301. 

42. Carlsson, C., Fuller, R. (1994). Interdependence in fuzzy multiple objective 

programming. Fuzzy Sets and Systems 65(1994) 19-29. 

43. Carlsson, C., Fuller, R. (1995). Multiple Criteria Decision Making: The Case for 

Interdependence, Computers & Operations Research 22(1995) 251-260. 

44. Carroll, J.B. (1993). Human cognitive abilities: A survey of factor-analytic studies. 

New York: Cambridge University Press. 

45. Cerase, F. (2002). The competencies required in public management: a case study in 

Italy IN Competency Management In The Public Sector. S. Horton et al (Eds). UK: 

IOS Press. pp. 135-153. 

46. Chan, D., Schmitt, N. (2005). Situational Judgment Tests, in Blackwell Handbook of 

Personnel Selection, edited by Arne Evers, Neil Anderson and Olga Voskuijl, 219-

242. Oxford: Blackwell. 

47. Chan, D., Schmitt, N., (2002). Situational Judgment and Job Performance. Human 

Performance, Volume 15,  Issue 3, pages 233-254, DOI 

10.1207/S15327043HUP1503_01. 



64 
 

48. Chang, P.L., Chen, Y.C. (1994). A fuzzy multi-criteria decision making method for 

technology transfer strategy selection in biotechnology, Fuzzy Sets and Systems, 

63(1994) 131-139. 

49. Chapman, D.S., Uggerslev, K.L., Carroll, S.A., Piasentin, K.A., Jones, D.A. (2005). 

Applicant attraction to organizations and job choice: A meta-analytic review of the 

correlates of recruiting outcomes. Journal of Applied Psychology, 90: 928-944. 

50. Chen, S.J., Hwang, C.L. (1993). Fuzzy Multiple Attribute decision-making, Methods 

and Applications, Lecture Notes in Economics and Mathematical Systems, vol. 375, 

Springer, Heildelberg. 

51. Chen-Fu, C., Li-Fei, C. (2008). Data mining to improve personnel selection and 

enhance human capital: A case study in high-technology industry. Expert Systems 

with Applications 34(1):280-290. 

52. Chiabaru, D. (2000). The Long Way from Personality to Performance. Paper 

presented at the Society for Advancement of Management International Conference. 

March 30-April 1, St Augustine, Florida, USA. 

53. Chou, S-W., Chang, Y-C., (2008). The implementation factors that influence the 

ERP (Enterprise Resource Planning) Benefits, Decision Support Systems, Vol. 46(1), 

149-157. 

54. Christian, M.S., Edwards, B.D., Bradley, J.C. (2010). Situational judgment tests: 

constructs assessed and a meta-analysis of their criterion-related validities. Personnel 

Psychology, 63: 83–117. doi: 10.1111/j.1744-6570.2009.01163.x 

55. CIPD - http://www.cipd.co.uk/NR/rdonlyres/01F95685-76C9-4C96-B291-

3D5CD4DE1BE5/0/9781843982579_sc.pdf 

56. Clarke, S., Roberston, I., (2008). An examination of the role of personality in work 

accidents using meta-analysis. Applied Psychology: An International Review. Vol 

57(1), Jan 2008, 94-108. 

57. Cleary, T.A. (1968). Test bias: Prediction of grades of Negro and White students in 

integrated colleges. Journal of Educational Measurement, 5, 115-124. 

58. Clevenger, J., Pereira, G.M., Wiechmann, D., Schmitt, N., Harvey, V.S. (2001). 

Incremental validity of situational judgment tests. Journal of Applied Psychology, 

86: 410-417. 

59. Cober, R.T., Brown, D.J., Keeping, L.M., Levy, P.E. (2004). Recruitment on the Net: 

How do organizational Web site characteristics influence applicant attraction? 

Journal of Management, 30: 623-646. 

60. Cober, R.T., Brown, D.J., Levy, P.E. (2004). Form, content, and function: An 

evaluative methodology for corporate employment Web sites. Human Resource 

Management, 43: 201-218. 

61. Cober, R.T., Brown, D.J., Levy, P.E., Cober, A.B., Keeping, L.M. (2003). 

Organizational Web sites: Web site content and style as determinants of 

organizational attraction. International Journal of Selection and Assessment, 11: 158-

169. 

62. Collins, C.J., Han, J. (2004). Exploring applicant pool quantity and quality: The 

effects of early recruitment practices, corporate advertising, and firm reputation. 

Personnel Psychology, 57: 685-717. 

http://www.cipd.co.uk/NR/rdonlyres/01F95685-76C9-4C96-B291-3D5CD4DE1BE5/0/9781843982579_sc.pdf
http://www.cipd.co.uk/NR/rdonlyres/01F95685-76C9-4C96-B291-3D5CD4DE1BE5/0/9781843982579_sc.pdf


65 
 

63. Collins, C.J., Stevens, C.K. (2002). The relationship between early recruitment-

related activities and the application decisions of new labor-market entrants: A brand 

equity approach to recruitment. Journal of Applied Psychology, 87: 1121-1133. 

64. Collquitt, J.A., Conlon, D.E., Porter, C.O.L.H., Wesson, M.J., Yee Ng, K. (2001). 

Justice at the Millenium: A meta- analytic review of 25 years of Organisational 

Justice Research. Journal of Applied Psychology 86 (3), 425-445. 

65. Conte, J.M., Landy, F.J. (2010). Work in the 21st century. An introduction to 

industrial and organizational psychology. Hoboken, NJ: Wiley-Blackwell. 

66. Cortina, J.M., Goldstein, N.B., Payne, S.C., Davison, H., Gilliland, S.W. (2000), The 

incremental validity of interview scores over and above cognitive ability and 

conscientiousness scores. Personnel Psychology, 53: 325–351. doi: 10.1111/j.1744-

6570.2000. tb00204.x 

67. Cronbach, L.J., Meehl, P.E. (1955). Construct validity in psychological tests. 

Psychological Bulletin, 52, 281–302. 

68. Dineen, B. R., Ash, S. R., Noe, R. A. (2002). A web of applicant attraction: Person–

organization fit in the context of Web-based recruitment. Journal of Applied 

Psychology, 87: 723-734. 

69. Drigas, A., Kouremenos, S., Vrettaros, S., Kouremenos, J. D. (2004). An expert 

system for job matching of the unemployed. Expert Systems with Applications, 26, 

217–224. 

70. Dudley, N.M., Orvis, K.A., Lebiecki, J.E., Cortina, J.M. (2006). A meta-analytic 

investigation of conscientiousness  in the prediction of job performance: Examining 

the intercorrelations and the incremental validity of narrow traits. Journal of Applied 

Psychology, 91, 40-57. 

71. Dursun, M., Karsak, E.E. (2010). A fuzzy MCDM approach for personnel selection, 

Expert Systems with Applications,Volume 37, Issue 6, June 2010, Pages 4324–4330, 

DOI: 10.1016/j.eswa.2009.11.067 

72. Evers, A., Anderson, N., Smit-Voskuyl, O. (2005). Handbook of Personnel 

Selection. Oxford, UK: Basil Blackwell. 

73. Farnham, A. Stevens, A. (2000). Developing and implementing competence-based 

recruitment and selection in a social services department: A case study of West 

Sussex County Council. International Journal of Public Sector Management 13 (4), 

369-382 

74. Farnham, D., Horton, S. (2002). HRM competency frameworks in the British Civil 

Service IN Competency Management in the Public Sector. S. Horton et al (Eds). UK: 

IOS Press. pp. 33-47. 

75. Felix, R. (1992). Multiple attribute decision-making based on fuzzy relationships 

between objectives, in: Proceedings of the 2nd International Conference on Fuzzy 

Logic and Neural Networks, Iizuka Japan,  p. 805-808. 

76. Felix, R. (1994). Relationships between goals in multiple attribute decision-making, 

Fuzzy Sets and Systems, 67, p. 47-52.  

77. Fiore, S.M., Bedwell, W., Salas, E. (2011) Interpersonal Skills Assessment: Social 

and Collaborative Factors and the 21st Century Workforce. Presented at the National 



66 
 

Academies of Science Workshop on “Assessment of 21st Century Skills”, University 

of California-Irvine, January, 2011. 

78. Fletcher, C. (2001). Performance appraisal and management: The developing 

research agenda. Journal of Occupational & Organizational Psychology. 74(4), Nov, 

473-487. 

79. Fletcher, S. (1992). Competence-Based Assessment Techniques. Kogan Page, 

London. 

80. French, J.R.P. Jr, Caplan, R.D., Harrison, R.V. (1982). The mechanisms of job stress 

and strain. New York: Wiley. 

81. Fulmer, I.S., Gerhart, B., Scott, K.S. (2006). Are the 100 best better? An empirical 

investigation of the relationship between being a “great place to work” and fi rm 

performance. Personnel Psychology, 56, 965–993. 

82. Gatewood, R., Field, H. (2001). Human resource selection. Orlando, FL: Harcourt 

Brace & Company. 

83. Gerhart, B., Milkovich, G.T. (1990). Organizational differences in managerial 

compensation and fi nancial performance. Academy of Management Journal, 33, 

663–691. 

84. Ghiselli, E.E., Campbell, J.P., Zedeck, S. (1981). Measurement theory for the 

behavioral sciences. San Francisco, Callifornia: Freeman & Company. 

85. Golec, A. Kahya, E. (2007). A fuzzy model for competency-based employee 

evaluation and selection. Computers & Industrial Engineering 52, p. 143–161 

86. Goleman, D. (1998). Working with Emotional Intelligence, London, Bloomsbury 

Publishing. 

87. Griffin, M.L., Hogan, N.L., Lambert, E.G. (2007). The impact of distributive and 

procedural justice on correctional staff job stress, job satisfaction, and organizational 

commitment. Journal of Criminal Justice, 35, 644-656. 

88. Guion, R.M., Gottier, R.F. (1965). Validity of personality measures in personnel 

selection. Personnel Psychology, 18: 49-65. 

89. Guion, R.M., Highhouse, S. (2006). Essentials of personnel selection: Personnel 

assessment and selection. Mahwah, NJ: Lawrence Erlbaum. 

90. Güngör, Z, Serhadlıoğlu, G., Kesen, S.E. (2009). A fuzzy AHP approach to 

personnel selection problem, Applied Soft Computing, Volume 9, Issue 2, March 

2009, Pages 641–646, DOI: 10.1016/j.asoc.2008.09.003 

91. Hackett, R.D. (2002). Understanding and Predicting Work Performance in the 

Canadian Military. Canadian Journal of Behavioural Science, 34:2, 131-140 

92. Hausknecht, J.P., Day, D. V., Thomas, S.C. (2004). Applicant reactions to selection 

procedures: An updated model and meta-analysis. Personnel Psychology, 57: 639-

683. 

93. Hausknecht, J.P., Day, D.V., Thomas, S.C. (2004). Applicant Reactions to Selection 

Procedures: An Updated Model and Meta-Analysis, Personnel Psychology, Volume 

57, Issue 3, pages 639–683, DOI: 10.1111/j.1744-6570.2004.00003.x 

94. Hayes, J., Rose-Quirie, A., Allinson, C.W. (2000). Senior managers’ perceptions of 

the competencies they require for effective performance; Implications for training 

and development. Personnel Review 29, 1, 92-105. 

http://onlinelibrary.wiley.com/doi/10.1111/peps.2004.57.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/peps.2004.57.issue-3/issuetoc


67 
 

95. Highhouse, S., Hoffman, J.R. (2001). Organizational attraction and job choice. In C. 

L. Cooper & I. T. Robertson (Eds.), International review of industrial and 

organizational psychology, Vol. 16: 37-64. Manchester, UK: Wiley. 

96. Hogan, J. (1998). Personality and Job Performance. Human Performance, 11(2/3), 

125. 

97. Holton, E.F., Coco, M.L., Lowe, J.L., Dustch, J.V. (2006). Blended delivery 

strategies for competency-based training. Advances in Developing Human 

Resources. 8(2): 210-229. 

98. Hondeghem, A., Parys, M. (2002). Competency management in Belgium: the 

Flemish and federal governments on the move In: Competency Management in the 

Public Sector. S. Horton et al (Eds). UK: IOS Press. 49-67. 

99. Hondeghem, A., Vandermeulen, F. (2000). Competency management in the Flemish 

and Dutch civil service. Int. J. Public Sector Manage. 13(4): 342-353. 

100. Hood, C., Lodge, M. (2004). Competency, bureaucracy and public management 

reform: a comparative analysis. Governance: Int. J. Policy Adm. Inst. 17(3): 313-

333. 

101. Horton, W. (2002). Games that teach: Simple computer games for adults who want 

to learn. In A. Rossett (Ed.), The ASTD e-learning handbook: 139-157. New York: 

McGraw-Hill. 

102. Hough, L.M. (1998). Personality at work: Issues and evidence. In M. D. Hakel (Ed.), 

Beyond multiple choice: Evaluating alternatives to traditional testing for selection: 

131-166. Mahwah, NJ: Lawrence Erlbaum. 

103. Hough, L.M., Oswald, F.L. (2000). Personnel selection: Looking toward the future - 

remembering the past. Annual Review of Psychology, 51, 631-664. 

104. Hough, L.M., Oswald, F.L., Ployhart, R.E. (20010. Determinants, detection, and 

amelioration of adverse impact in personnel selection procedures: Issues, evidence, 

and lessons learned. International Journal of Selection and Assessment, 9: 152-194. 

105. Huffcutt, A.I., Conway, J.M., Roth, P.L., Stone, N.J. (2001). Identification and meta-

analytic assessment of psychological constructs measured in employment interviews. 

Journal of Applied Psychology, 86: 897-913.  

106. Human Performance. 2002. Special issue on the role of general mental ability in 

industrial, work, and organizational psychology, 15(1/2). 

107. Human Performance. 2003. Special issue on stereotype threat in employment 

settings, 16(3). 

108. Human Performance. 2005. Special issue on the importance of personality testing, 

18(4). 

109. Hunter, J.E., Hunter, R.F. (1984). Validity and utility of alternative predictors of job 

performance. Psychological Bulletin, 96: 72-95. 

110. Hurtz, G.M., Donovan, J.J. (2000). Personality and Job Performance: The Big Five 

Revisited. Journal of Applied Psychology, 85(6), 869-879. 

111. Impara, J.C., Foster, D. (2006). Item and Test Development Strategies to Minimize 

Test Fraud. In S. M. Downing & T. M. Haladyna (Eds.), Handbook of test 

development (pp. 91-114). Mahwah, N.J: Lawrence Erlbaum. 



68 
 

112. International Journal of Selection and Assessment. 2003. Special issue on 

technology and staffing, 11(2/3). 

113. Inuiguchi, M., Ichihashi, H., Tanaka, H., (1990). Fuzzy Programming: A Survey of 

Recent Developments, in: Slowinski and Teghem eds., Stochastic versus Fuzzy 

Approaches to Multiobjective Mathematical Programming under Uncertainty, 

Kluwer Academic Publishers, Dordrecht 1990, pp 45-68 

114. Ion, A., Iliescu, D., Vercellino, D., (2012). Personalitate şi nivel managerial, 

Psihologia Resurselor Umane, Volumul 10, nr. 2 / 2012 

115. Iwamura, K., Lin, B. (1998). Chance constrained integer programming models for 

capital budgeting environments. Journal of Operational Research Society, 46, 854–

860. 

116. Jackson, S., Hitt, M., DeNisi, A. (2003). Managing knowledge for sustained 

competitive advantage: Designing strategies for effective Human Resource 

Management. San Francisco: Jossey-Bass. 

117. James, L.R. (1998). Measurement of personality via conditional reasoning. 

Organizational Research Methods, 1: 131-163. 

118. Jansen, A., Melchers, K.G., Lievens, F., Kleinmann, M., Brändli, M., Fraefel, L., 

König, C.J. (2013), Situation assessment as an ignored factor in the behavioral 

consistency paradigm underlying the validity of personnel selection procedures. 

Journal of Applied Psychology, Vol 98(2), Mar 2013, 326-341,  

http://dx.doi.org/10.1037/ a0031257  

119. Jeannot, G., Lichtenberger, Y. (2002). What competency management in the French 

civil service? IN Competency Management In The Public Sector. S. Horton et al 

(Eds). UK: IOS Press. pp.123-134. 

120. Johnson, J.W. (2001). The Relative importance of Task and Contextual Performance 

Dimensions to Supervisor Judgements of Overall performance. Journal of Applied 

Psychology 86 (5) 984-996. 

121. Jordan, M., Herriot, P., Chalmers, C. (1991). Testing Schneider’s ASA theory. 

Applied Psychology, 40: 47-53. 

122. Judge, T.A., Thoresen, C.J., Bono, J.E., Patton, G.K. (2001). The job satisfaction job 

performance relationship: A qualitative and quantitative review. Psychological 

Bulletin, 127, 376-407. 

123. Kahraman, C., Ruan, D., Dogan, I. (2003). Fuzzy group decision-making for facility 

location selection. Information Sciences, 157, 135–153. 

124. Karr, A.R. (2000). A special report about life on the job and trends taking shape 

there. Wall Street Journal, 4(April): A1. 

125. Karsak, E.E. (2001). Personnel Selection Using a Fuzzy MCDM Approach Based on 

Ideal and Anti-ideal Solutions, Economics and Mathematical Systems, Volume 507, 

2001, pp 393-402, 10.1007/978-3-642-56680-6_36 

126. Klein, C., DeRouin, R.E., Salas, E. (2006) Uncovering Workplace Interpersonal 

Skills: A Review, Framework and Research Agenda. International Journal of 

Industrial and Organizational Psychology, 21, 79-126. 

http://dx.doi.org/10.1037/%20a0031257


69 
 

127. Koenig, C.J., Klehe, U.C., Berchtold, M., Kleinmann, M. (2010). Reasons for being 

selective when choosing personnel selection procedure. University of Zurich Zurich 

Open Repository and Archive. http://www.zora.uzh.ch 

128. Kozlowski, S.W.J., Klein, K.J. (2000). A multilevel approach to theory and research 

in organizations: Contextual, temporal, and emergent processes. In K. J. Klein & S. 

W. J. Kozlowski (Eds.), Multilevel theory, research, and methods in organizations: 

Foundations, extensions, and new directions: 3-90. San Francisco: Jossey-Bass. 

129. Kristof-Brown, A. L., Jansen, K. J., Colbert, A.E. (2002). A policy-capturing study 

of the simultaneous effects of fit with jobs, groups, and organizations. Journal of 

Applied Psychology, 87: 985-993. 

130. Kristof-Brown, A.L., Zimmerman, R.D., Johnson, E.C. (2005). Consequences of 

individuals’ fit at work:A metaanalysis of person-job, person-organization, person-

group, and person-supervisor fit. Personnel Psychology, 58: 281-342. 

131. Laber, M., O’Connor, J.K. (2000). Competency Modelling: Ready, Set, Research. 

The Industrial-Organizational Psychologist, 37, 91-96. 

132. Labib, A.W., Williams, G.B., O’Connor, R.F. (1998). An intelligent maintenance 

model (system): an application of the analytic hierarchy process and a fuzzy rule-

based controller. Journal of Operational Research Society, 49, 745–757. 

133. Lahiri, S., Perez-Nordtvedt, L., Renn, R.W. (2008). Will the new competitive 

landscape cause your firm’s decline? It depends on your mindset [Electronic 

version]. Business Horizon, 51, 311-320. 

134. Lai, Y.J. (1995). IMOST: interactive multiple objective system technique. Journal of 

Operational Research Society, 46, 958–976. 

135. Laing, G., Wang, M. (1992). Personnel placement in a fuzzy environment. 

Computers Operations Research, 19, 107–121. 

136. Lance, C.E., Foster, M.R., Gentry, W.A., Thoresen, J.D. (2004). Assessor cognitive 

processes in an operational assessment center. Journal of Applied Psychology, 89: 

22-35. 

137. Lance, C.E., Lambert, T.A., Gewin, A.G., Lievens, F., Conway, J.M. (2004). 

Revised estimates of dimension and exercise variance components in assessment 

center postexercise dimension ratings. Journal of Applied Psychology, 89: 377-385. 

138. Lazarevic, S.P. (2001). Personnel selection fuzzy model. International Transactions 

in Operational Research, 8, 89–105. 

139. Leaetta, M.H., Frederick, L.O. (2000). Personnel Selection: Looking Toward the 

Future - Remembering the Past. Annual Review of Psychology, 51, 631-666. 

140. Lepak, D.P., Snell, S.A. (1999). The human resource architecture: Toward a theory 

of human capital allocation and development. Academy of Management Review, 24: 

31-48. 

141. Lepak, D.P., Snell, S.A. (2002). Examining the human resource architecture: The 

relationships among human capital, employment, and human resource 

configurations. Journal of Management, 28: 517-543. 

142. Lepak, D.P., Snell, S.A. (2003). Managing the human resource architecture for 

knowledge-based competition. In S. Jackson, M. Hitt, & A. DeNisi (Eds.), Managing 

http://www.zora.uzh.ch/


70 
 

knowledge for sustained competitive advantage: Designing strategies for effective 

human resource management: 127-154. Greenwich, CT: JAI. 

143. Levi, D. (2010). Group Dynamics for Teams. SAGE Publications. p. 108-109. 

ISBN 978-1-4129-7762-3. 

144. Liao, H., Chuang, A. (2004). A multilevel investigation of factors influencing 

employee service performance and customer outcomes. Academy of Management 

Journal, 47, 41–58. 

145. Liao, H., Chuang, A. (2007). Transforming service employees and climate: A 

multilevel, multisource examination of transformational leadership in building long-

term service relationships. Journal of Applied Psychology, 92, 1006–1019. 

146. Lievens, F. (2002). Trying to understand the different pieces of the construct validity 

puzzle of assessment centers: An examination of assessor and assessee effects. 

Journal of Applied Psychology, 87, 675–686. 

147. Lievens, F. (2002). Trying to understand the different pieces of the construct validity 

puzzle of assessment centers: An examination of assessor and assessee effects. 

Journal of Applied Psychology, 87: 675-686. 

148. Lievens, F., Burke, E. (2011). Dealing with the threats inherent in unproctored 

Internet testing of cognitive ability: Results from a large-scale operational test 

program. Journal of Occupational and Organizational Psychology (2011), 84, 817–

824 

149. Lievens, F., Highhouse, S. (2003). The relation of instrumental and symbolic 

attributes to a company’s attractiveness as an employer. Personnel Psychology, 56: 

75-102. 

150. Lievens, F., Peeters, H., Schollaert, E. (2008). Situational judgment tests: a review of 

recent research. Personnel Review, Vol. 37 Iss: 4, pp.426 – 441. 

151. Liu, D.-R., Shih, Y.-Y. (2005). Integrating AHP and data mining for product 

recommendation based on customer lifetime value. Information and Management, 

42(3), 387–400. 

152. Lodge, M., Hood, C. (2005). Symposium introduction: competency and higher civil 

servants. Public Adm. 83(4): 779-787. 

153. Loffler, E., Busse, B., Hoppe, U. (2002). Modest beginnings for competency 

management in German public services: developing competencies for already 

competency lawyers? In: Competency Management In The Public Sector. S. Horton 

et al (Eds). UK: IOS Press. pp. 105-121. 

154. Lucia, A.D., Lepsinger, R. (1999). The Art and Science of Competency Models: 

Pinpointing Critical Success Factors in Organizations. San Francisco: Jossey-

Bass/Pfieffer. 

155. Manpower Inc. 2006. Confronting the coming talent crunch: What’s next? Retrieved 

April 19, 2006, from 

http://www.manpower.com/mpcom/files?name=Results_TalentShortage_2006.pdf 

156. McCarthy, J., Goffin, R. (2004). Measuring job interview anxiety: Beyond weak 

knees and sweaty palms. Personnel Psychology, 57: 607-637. 

https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4129-7762-3
http://www.manpower.com/mpcom/files?name=Results_TalentShortage_2006.pdf


71 
 

157. McClelland, D.C., Boyatzis, R.E. (1980). Opportunities for Counsellors from the 

Competency Assessment Movement. Personnel and Guidance Journal, January, 

368-372. 

158. McDaniel, M.A., Hartman, N.S., Whetzel, D.L., Grubb, W.L. (2007). Situational 

judgment tests, response instructions, and validity: A metaanalysis. Personnel 

Psychology, 60, 63–91. 

159. McDaniel, M.A., Morgeson, F.P., Finnegan, E.B., Campion, M.A., Braverman, E.P. 

(2001). Use of situational judgment tests to predict job performance: A clarification 

of the literature. Journal of Applied Psychology, Vol 86(4), Aug 2001, 730-740. 

http://dx.doi.org/10.1037/0021-9010.86.4.730  

160. McDaniel, M.A., Nguyen, N.T. (2001). Situational judgment tests: A review of 

practice and constructs assessed. International Journal of Selection and Assessment, 

9, 103–113. 

161. McFarland, L.A., Ryan, A.M., Kriska, S.D. (2003). Impression management use and 

effectiveness across assessment methods. Journal of Management, 29: 641-661. 

162. McFarland, L.A., Ryan, A.M., Sacco, J.M., Kriska, S.D. (2004). Examination of 

structured interview ratings across time: The effects of applicant race, rater race, and 

panel composition. Journal of Management, 30: 435-452. 

163. Mikulowski, W. (2002). Competencies for countries in transition: a case study of the 

Polish civil service IN Competency Management In: The Public Sector. S. Horton et 

al (Eds). UK: IOS Press. pp.155-169. 

164. Moqvist, L. (2002). The competency dimension of leadership: a study of top 

managers in Swedish public administration In: Competency Management in the 

Public Sector. S. Horton et al (Eds). UK: IOS Press. pp. 91-104. 

165. Moqvist, L. (2002). The competency dimension of leadership: a study of top 

managers in Swedish public administration In: Competency Management in the 

Public Sector. S. Horton et al (Eds). UK: IOS Press. pp. 91-104. 

166. Muchinsky, P. (2012). Psychology Applied to Work. Summerfield, NC: 

Hypergraphic Press. pp. 110–11. ISBN 978-0-578-07692-8. 

167. Murphy, K.R., Cronin, B.E., Tam, A.P. (2003). Controversy and consensus regarding 

the use of cognitive ability testing in organizations. Journal of Applied Psychology, 

88: 660-671. 

168. Nankervis, A.R., Compton, R.L., McCarthy, T.E. (1993). Strategic human resource 

management. South Melbourne: Thomas Nelson. 

169. O’Reilly, C.A., Chatman, J.A. (1986). Organizational commitment and 

psychological attachment: The effects of compliance, identification, and 

internalization on prosocial behavior. Journal of Applied Psychology, 71: 492-499. 

170. Olea, M., Ree, M.J. (1994). Predicting pilot and navigator criteria: Not much more 

than g. Journal ofApplied Psychology, 79, 845-849. 

171. Ong, S.K., Sun, M. J., Nee, A.Y.C. (2003). A fuzzy set AHP-based DFM tool for 

rotational parts. Journal of Materials Processing Technology, 138, 223–230. 

172. Organ, D.W. (1988). O.C.B.: The good soldier syndrome. Lexington, MA: Lexington 

Books. 

http://psycnet.apa.org/doi/10.1037/0021-9010.86.4.730
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-0-578-07692-8


72 
 

173. Organ, D.W. (1997). Organizational citizenship behavior: It's construct clean-up 

time. Human Performance, 10(2), 85-97. 

174. Ostroff, C., Schulte, M. (2007). Multiple perspectives of fit in organizations across 

levels of analysis. In C. Ostroff & T.A. Judge (Eds.), Perspectives on Organizational 

Fit (pp. 3-69). New York: Lawrence Erlbaum Associates. 

175. Outtz, J.L. (2002). The role of cognitive ability tests in employment selection. 

Human Performance, 15(1/2), 161-171. 

176. Pallant, J.  (2006).  SPSS Survival Manual : a step by step guide to data analysis 

using SPSS, 4th Edition, Crows Nest, New South Wales. 

177. Pavelescu, F.M. (2010). An Analysis Model for the Disturbances Generated by 

Collinearity in the Context of the OLS Method, Journal for Economic Forecasting, 

Institute for Economic Forecasting, vol. 0(2), pages 245-264, July. 

178. Peat, J., Barton, B. (2005). Medical Statistics, A Guide to Data Analysis and Critical 

Appraisal. Malden, Massachusetts: Blackwell Publishing. 

179. Perrin, T. (2006). Winning strategies for a global workforce: Attracting, retaining, 

and engaging employees for competitive advantage. Valhalla, NY: Author. 

180. Phillips, J.F. (1992). Predicting sales skills. Journal of Business and Psychology, 7, 

151-160. 

181. Pilbeam, S., Corbridge, M. (2006). People resourcing: Contemporary HRM is 

practice (3rd ed.). Essex – England: Printice Hall. 

182. Ployhart, R.E. (2004). Organizational staffing: A multilevel review, synthesis, and 

model. In J. Martocchio (Eds.), Research in personnel and human resource 

management, Vol. 23: 121-176. Oxford, UK: Elsevier. 

183. Ployhart, R.E. (2004). Organizational Staffing: A Multilevel Review, Synthesis, And 

Model, in (ed.) Research in Personnel and Human Resources Management 

(Research in Personnel and Human Resources Management, Volume 23) Emerald 

Group Publishing Limited, pp.121 – 176 

184. Ployhart, R.E., Schneider, B. (2002). A multi-level perspective on personnel 

selection research and practice: Implications for selection system design, assessment, 

and construct validation. In F. J. Yammarino & F. Dansereau (Eds.), The many faces 

of multi-level issues: Research in multi-level issues,Vol. 1: 95-140. Oxford, UK: 

Elsevier. 

185. Ployhart, R.E., Schneider, B. (2005). Multilevel selection and prediction: Theories, 

methods, and models. In A. Evers, O. Smit-Voskuyl, & N. Anderson (Eds.), 

Handbook of personnel selection: 495-516. Oxford, UK: Basil Blackwell. 

186. Ployhart, R.E., Schneider, B., Schmitt, N. (2006). Staffing organizations: 

Contemporary practice and theory (3rd ed.). Mahwah, NJ: Lawrence Erlbaum. 

187. Ployhart, R.E., Weekley, J.A., Baughman, K. (2006). The structure and function of 

human capital emergence: A multilevel examination of the attraction-selection-

attrition model. Academy of Management Journal, 49: 661-677 

188. Ployhart, R.E.,Weekley, J.A., Holtz, B.C., Kemp, C.F. (2003). Web-based and paper-

and-pencil testing of applicants in a proctored setting: Are personality, biodata, and 

situational judgment tests comparable? Personnel Psychology, 56: 733-752. 

http://www.emeraldinsight.com/action/doSearch?ContribStored=Ployhart%2C+R+E


73 
 

189. Podsakoff, P.M., MacKenzie, S.B., Lee, J., Podsakoff, N.P. (2003). Common method 

biases in behavioral research: A critical review of the literature and recommended 

remedies. Journal of Applied Psychology, 88, 879–903. 

190. Po-Long, Yu. (1992).  To be a Great Operations Researcher from a MCDM Scholar, 

Computers & Operations Research, (19)1992 559-561. 

191. Popa, M. (2012). Restricţia de amplitudine, o ameninţare ascunsă la adresa validităţii 

de criteriu. Psihologia Resurselor Umane, Human Resources Psychology, 

Psychologie des Ressources Humaines, Volumul 10, nr. 1 / 2012 

192. Posthuma, R.A., Morgeson, F.P., Campion, M.A. (2002). Beyond employment 

interview validity: A comprehensive narrative review of recent research and trends 

over time. Personnel Psychology, 55: 1-81. 

193. Potosky, D., Bobko, P. (2004). Selection testing via the Internet: Practical 

considerations and exploratory empirical findings. Personnel Psychology, 57: 1003-

1034. 

194. Pulakos, E.D., Schmitt, N. (1996). An evaluation of two strategies for reducing 

adverse impact and their effects of criterion-related validity. Human Performance, 9, 

241-258. 

195. Ree, M.J., Earles, J.A., Teachout, M.S. (1994). Predicting job performance: Not 

much more than g. Journal of Applied Psychology, 79(4), 518-524. 

196. Rhoades, L., Eisenberger, R. (2002). Perceived Organisational Support: A Review of 

the literature. Journal of Applied Psychology 87(4), 698-714. 

197. Riggio, R.E., Zimmerman, J. (1991) Social Skills and Interpersonal Relationships: 

Influences on Social Support and Support Seeking. Advances in Personal 

Relationships, 2, 133-155. 

198. Roth, P.L., Bobko, P., McFarland, L.A. (2005). A meta-analysis of work sample test 

validity: Updating and integrating some classic literature. Personnel Psychology, 58: 

1009-1037. 

199. Roth, P.L., Van Iddekinge, C.H., Huffcutt, A.I., Eidson, C.E., Bobko, P. (2002). 

Corrections for range restriction in structured interview ethnic group differences: The 

values may be larger than researchers thought. Journal of Applied Psychology, 87: 

369-376. 

200. Rotundo, M., Sackett, P.R. (2002). The relative importance of task, citizenship, and 

counterproductive performance to global aspects of job performance: A policy- 

capturing approach. Journal of Applied Psychology, 87, 66-80. 

201. Rousseau, D.M. (1985). Issues of level in organizational research: Multi-level and 

cross-level perspectives. In L. L. Cummings & B. Staw (Eds.), Research in 

oganizational behavior, Vol. 7: 1-37. Greenwich, CT: JAI. 

202. Ryan, A.M., McFarland, L., Baron, H., Page, R. (1999). An international look at 

selection practices: Nation and culture as explanations for variability in practice. 

Personnel Psychology, 52: 359-391. 

203. Ryan, A.M., Ployhart, R.E. (2000). Applicants’ perceptions of selection procedures 

and decisions: A critical review and agenda for the future. Journal of Management, 

26: 565-606. 



74 
 

204. Ryan, A.M., Tippins, N.T. (2004). Attracting and selecting: What psychological 

research tells us. Human Resource Management, 43: 305-318. 

205. Rynes, S.L., Cable, D. (2003). Recruitment research in the twenty-first century. In 

W. C. Borman, D. R. Ilgen, & R. J. Klimoski (Eds.), Handbook of psychology: 

Volume 12: Industrial and organizational psychology: 55-76. Hoboken, NJ: Wiley. 

206. Rynes, S.L., Colbert, A.E., Brown, K.G. (2002). ‘HR professionals’ beliefs about 

effective human resources practices: Correspondence between research and practice’, 

Human Resource Management, 41, 149-174 

207. Saaty, T.L. (1978). Exploring the interface between hierarchies, multiple objectives 

and fuzzy sets, Fuzzy Sets and Systems, 1(1978) 57-68. 

208. Saaty, T.L. (1980). The analytical Hierarchy Process (McGraw Hill, New York. 

209. Saaty, T.L., (1980). The Analytic Hierarchy Process, McGraw-Hill, New York, 

USA. 

210. Sackett, P.R., Schmitt, N., Ellingson, J.E., Kabin, M.B. (2001). High-stakes testing in 

employment, credential, and higher education. American Psychologist, 56: 302-318. 

211. Saks, A.M. (2005). The impracticality of recruitment research. In A. Evers, O. Smit-

Voskuyl, & N. Anderson (Eds.), Handbook of personnel selection: 47-72. Oxford, 

UK: Basil Blackwell. 

212. Salgado, J.F., Moscoso, S. (2002). Comprehensive meta-analysis of the construct 

validity of the employment interview, European Journal of Work and Organizational 

Psychology, Volume 11, Issue 3, 2002, DOI: 10.1080/13594320244000184 

213. Salgado, J.F., Moscoso, S. (2003). Internet-based personality testing: Equivalence of 

measures and assesses’ perceptions and reactions. International Journal of Selection 

and Assessment, 11: 194-205. 

214. Sanchez, R.J., Truxillo, D.M., Bauer, T.N. (2000). Development and examination of 

an expectancy-based measure of test-taking motivation. Journal of Applied 

Psychology, 85: 739-750. 

215. Schaubroeck, J., Ganster, D.C., Jones, J.R. (1998). Organization and occupation 

influences in the attraction-selection-attrition process. Journal of Applied 

Psychology, 83: 869-891. 

216. Schippmann, J.S., Ash, R.A., Battista, M., Carr, L., Eyde, L.D., Hesketh, B., (2000). 

The practice of competency modeling. Personnel Psychology, 53, 703 – 740. 

217. Schmidt, F.L. (2002). The role of general cognitive ability and job performance: 

Why there cannot be a debate. Human Performance, 15(1/2), 187-210. 

218. Schmidt, F.L., Hunter, J.E. (1997). Eight objections to the discontinuation of 

significance testing in the analysis of research data. In L. Harlow, S.A. Mulaik & 

J.H. Steiger (Eds.), What if there were no significance tests? Mahwah, NJ: Lawrence 

Erlbaum Associates.  

219. Schmidt, F.L., Hunter, J.E. (1998). The validity and utility of selection methods in 

personnel psychology: Practical and theoretical implications of 85 years of research 

findings. Psychological Bulletin, 124(2), 262-274. 

220. Schmidt, F.L., Hunter, J.E. (2004). General mental ability in the world of work: 

Occupational attainment and job performance. Journal of Personality and Social 

Psychology, 86(1), 162-173. 



75 
 

221. Schmidt, F.L., Zimmerman, R.D. (2004). A counterintuitive hypothesis about 

employment interview validity and some supporting evidence. Journal of Applied 

Psychology, 89: 553-561. 

222. Schmidt, S. (2009). Shall we really do it again? The powerful concept of replication 

is neglected in the social sciences. Review of General Psychology, 13, 90-100. 

doi:10.1037/a0015108 

223. Schmitt, N. (2002). A multi-level perspective on personnel selection: Are we ready? 

In F. J. Dansereau & F. Yamarino (Eds.), Research in multi-level issues Volume 1: 

The many faces of multi-level issues: 155-164. Oxford, UK: Elsevier. 

224. Schmitt, N. (2004). Beyond the Big Five: Increases in understanding and practical 

utility. Human Performance, 17: 347-357. 

225. Schmitt, N., Chan, D. (2006). Situational judgment tests: Method or construct? In J. 

A. Weekley & R. E. Ployhart (Eds.), Situational judgment tests: Theory, 

measurement, and application: 135-155. Mahwah, NJ: Lawrence Erlbaum. 

226. Schmitt, N., Cortina, J.M., Ingerick, M.J., Wiechmann, D. (2003). Personnel 

selection and employee performance. In W. C. Borman, D. R. Ilgen, & R. J. 

Klimoski (Eds.), Handbook of psychology: Volume 12: Industrial and organizational 

psychology: 77-105. Hoboken, NJ: Wiley. 

227. Schnake, M.E., Dumler, M.P. (2003). Levels of measurement and analysis issues in 

organizational citizenship behaviour research, Journal of Occupational and 

Organizational Psychology, Vol. 76, pp. 283-301. 

228. Schneider, B., Smith, D., Sipe, W.P. (2000). Personnel selection psychology: 

Multilevel considerations. In K. J. Klein & S. W. J. Kozlowski (Eds.), Multilevel 

theory, research, and methods in organizations: Foundations, extensions, and new 

directions: 3-90. San Francisco: Jossey-Bass. 

229. Schneider, B., Smith, D.B. (2004). Personality and organizations. Mahwah, NJ: 

Lawrence Erlbaum. 

230. Schneider, B., Smith, D.B., Taylor, S., Fleenor, J. (1998). Personality and 

organizations: A test of the homogeneity of personality hypothesis. Journal of 

Applied Psychology, 83: 462-470. 

231. Schneider, R.J., Ackerman, P.L., Kanfer, R. (1996). To Act Wisely in Human 

Relations: Exploring the Dimensions of Social Competence. Personality and 

Individual Differences, 21, 469-481. http://dx.doi.org/10.1016/0191-8869(96)00084-

0 

232. Scholl, A., Manthey, L., Helm, R., Steiner, M., (2005). Solving multi attribute design 

problems with analytic hierarchy process and conjoint analysis: an empirical 

comparison. European Journal of Operational Research 164,760–777. 

233. Sherer, M., Maddux, J.E., Mercandante, B., Prentice-Dunn, S., Jacobs, B., Rogers, 

R.W. (1982). The Self-Efficacy Scale: Construction and Validation. Psychological 

Reports, 51, 663-671. http://dx.doi.org/10.1016/0191-8869(96)00084-0 

234. Sims, R. (1994). Ethics and Organizational Decision Making: A Call for Renewal. 

Greenwood Publishing Group. p. 57. ISBN 978-0-89930-860-9. 

http://dx.doi.org/10.1016/0191-8869(96)00084-0
http://dx.doi.org/10.1016/0191-8869(96)00084-0
http://dx.doi.org/10.1016/0191-8869(96)00084-0
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-89930-860-9


76 
 

235. Slaughter, J.E., Zickar, M.J., Highhouse, S., Mohr, D.C. (2004). Personality trait 

inferences about organizations: Development of a measure and assessment of 

construct validity. Journal of Applied Psychology, 89: 85-103. 

236. Smith, B., Rutigliano, T. (2003). Incompetencies Gallup Management Journal 

August 14 

237. Sparrow, P. (1995). Organisational Competencies: A Valid Approach for the Future? 

International Journal of Selection and Assessment 3,3, 168-177. 

238. Sparrow, S. (2004). Blended is better. T+D, 58: 52-55. 

239. Spychalski, A.C., Quinones, M.A., Gaugler, B.B., Pohley, K. (1997). A survey of 

assessment center practices in organizations in the United Stales. Personnel 

Psychology, 50, 7 1 90. 

240. Sternberg, R.J., Wagner, R.K., Williams, W.M., Horvath, J.A. (1995). Testing 

common sense. American Psychologist, 50(11), 912–927. 

241. Stewart, G.L., Smithey Fulmer, I., Barrick, M.R. (2005). An exploration of member 

roles as a multilevel linking mechanism for individual traits and team outcomes. 

Personnel Psychology, 58: 343-366. 

242. Stuart, R. (1983). Problems of training design, Industrial & Commercial Training, 

August, 239-40. 

243. Taylor, M.S., Collins, C.J. (2000). Organizational recruitment: Enhancing the 

intersection of theory and practice. In C. L. Cooper & E. A. Locke (Eds.), Industrial 

and organizational psychology: Linking theory and practice: 304-334. Oxford, UK: 

Basil Blackwell. 

244. Taylor, P.J., Small, B. (2002). Asking applicants what they would do versus what 

they did do: A meta-analytic comparison of situational and past behaviour 

employment interview questions. Journal of Occupational and Organizational 

Psychology, 75, 277−294.  

245. Tenopyr, M.L. (2002). Theory versus reality: Evaluation of g in the workplace. 

Human Performance, 15(1/2), 107-122. 

246. Terpstra, D.E., Mohamed, A.A., Rozell, E.J. (1996). A model of human resource 

information, practice choice, and organizational outcomes. Human Resource 

Management Review, 6: 25-46. 

247. Terpstra, D.E., Rozell, E.J. (1993). The relationship of staffing practices to 

organizational level measures of performance. Personnel Psychology, 46: 27-48. 

248. Terpstra, D.E., Rozell, E.J. (1997).Sources of human resource information and the 

link to organizational profitability. Journal of Applied Behavioral Science, 33, 66-83. 

http://dx.doi.org/10.1177/0021886397331006 

249. Tett, R.P., Burnett, D.D. (2003). A Personality Trait-Based Interactionist Model of 

Job Performance. Journal of Applied Psychology, (3), 500–517. 

250. Tett, R.P., Burnett, D.D. (2003). A personality trait-based interactionist model of 

performance. Journal of Applied Psychology, 88(3), 500-517. 

251. Tett, R.P., Guterman, H.A., Bleier, A., Murphy, P.J. (2000). Development and 

content validation of a “hyperdimensional” taxonomy of managerial competence. 

Human Performance. 13(3), 205-251. 

http://dx.doi.org/10.1177/0021886397331006


77 
 

252. Tett, R.P., Jackson, D.N., Rothstein, M., (1991). Personality measures as predictors 

of job performance: A meta-analytic review. Personnel psychology, 44, 703-742. 

253. Thibaut, J.W., Walker, L. (1975). Procedural justice: A psychological analysis. New 

York: Wiley. 

254. Thode, H.C.Jr. (2002) Testing for Normality, Marcel Dekker: New York. 

255. Thompson, P., McHugh, D. (2009). Work Organization: A Critical Approach. 

Basingstoke: Palgrave. 

256. Tippins, N.T., Beaty, J., Drasgow, F., Gibson, W.M., Pearlman, K., Segall, D.O., 

Shepherd, W. (2006). Unproctored Internet testing in employment settings. 

Personnel Psychology, 46: 189-225. 

257. Torrington, D., Hall, L., Taylor, S. (2008). Human resource management. Prentice 

Hall: Essex. 

258. Tudose, O., Macarie, A.E., Astani, A., Maxim, A.E., Sava, A., Ungurean, A.L. 

(2009) Dezirabilitatea socială. Relaţiile constructului cu stima de sine, stilul de 

atribuire şi factorii modelului Big Five. În volumul „Psihologie aplicată: Diversitate 

şi consistenţă, pp. 687-710 

259. Turban, D.B., Cable, D.M. (2003). Firm reputation and applicant pool characteristics. 

Journal of Organizational Behavior, 24: 733-751. 

260. Van Der Meer, F.M., Toonen, T.A.J. (2005). Competency management and civil 

service professionalism in Dutch central government. Public Adm. 83(4): 839-852. 

261. Van Vulpen, E., Moesker, F. (2002). Competency-based management in the Dutch 

senior public service In: Competency Management in the Public Sector. S. Horton et 

al (Eds). UK: IOS Press. pp. 65-76. 

262. Virtanen, T. (2002). Competency assessment in Finnish higher education In: 

Competency management in the public sector. S. Horton et al (Eds). UK: IOS Press. 

pp. 77-91. 

263. Viswesvaran, C. Ones, D.S. (2002). Agreements and disagreements on the role of 

general mental ability (GMA) in industrial, work, and organizational psychology. 

Human Performance, 15(1/2), 211-231. 

264. Vroom, V.H. (1964). Work and motivation, New York: Wiley. 

265. Weekley, J., Ployhart, R.E. (2006). Situational judgment tests: Theory, measurement, 

and practice. Mahwah, NJ: Lawrence Erlbaum. 

266. Weekley, J.A., Jones, C. (1999). Further studies of situational tests. Personnel 

Psychology, 52, 679-700. 

267. Weekley, J.A., Ployhart, R.E., Harold, C.M. (2004). Personality and situational 

judgment tests across applicant and incumbent contexts: An examination of validity, 

measurement, and subgroup differences. Human Performance, 17: 433-461.  

268. Whetzel, D.L., McDaniel, M.A., Yost, A.P., Kim, N. (2010). Linearity of 

Personality– Performance Relationships: A large-scale examination. International 

Journal of Selection and Assessment, 18(3), 310-320. doi: 10.1111/j.1468-

2389.2010.00514.x 

269. Williamson, I.O., Lepak, D.P., King, J. (2003). The effect of company recruitment 

Web site orientation on individuals’ perceptions of organizational attractiveness. 

Journal of Vocational Behavior, 63: 242-263. 



78 
 

270. Woehr, D.J., Arthur,W., Jr. (2003). The construct-related validity of assessment 

center ratings: A review and metaanalysis of the role of methodological factors. 

Journal of Management, 29: 231-258. 

271. Wright, P.M., Boswell, W.R. (2002). Desegregating HRM: A review and synthesis 

of micro and macro HR research. Journal of Management, 28: 247-276. 

272. Wright, P.M., Haggerty, J.J. (2005). Missing variables in theories of strategic human 

resource management: Time, cause, and individuals. Management Revue, 16, 164–

173. 

273. Wright, P.M., McMahan, G.C., Williams, A. (1994). Human resources and sustained 

competitive advantage: A resource-based perspective. International Journal of 

Human Resource Management, 5: 301-326. 

274. Yaakob, S.B., Kawata, S. (1999). Workers’ placement in an industrial environment. 

Fuzzy Sets and Systems, 106, 289–297. 

275. Yurdakul, M., Ic, Y.T. (2004). AHP approach in the credit evaluation of the 

manufacturing firms in Turkey. International Journal of Production Economics, 88, 

269–289. 

276. Zadeh, L.A. (1965). Fuzzy Sets, Information and Control, Volume 8, Issue 3, June 

1965, 338-353. 

277. Zeleny, M. (1982). Multiple Criteria decision-making, McGraw-Hill, New-York. 

278. Zeleny, M. (1992). An Essay into a Philosophy of MCDM: A Way of Thinking or 

Another Algorithm? Computers & Operations Research, (19)1992 p. 563-566. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



79 
 

ANEXA 1 – Fișa interviu 

 

Candidate Assessment Sheet 

   
        Name:   …………………………….…………………………..…… 

   Recruitment Team: …………………………….…………………………..…… 

   Recruitment Agency:    …………………..……………………………….…….. 

    Targeted Position:  ……..…………………..…………………………………. 

    

        Professional Motivation (Career Plans; Why ____; etc…) 

       N/A 1 2 3 4 5 Comments 

Studies Relevant Studies for the 

job. 

              

Involved in various 

activities. 

              

Professional 

Experience 

Relevant experience for 

the post 

              

General Skills He establish his goals 

and he realize them. 

              

Anticipates problems and 

acts on his own initiative, 

taking calculated risks. 

              

Plan their activities 

according to priorities. 

              

Works well under 

pressure, focusing on 

what is important. 
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Demonstrates 

motivation and 

enthusiasm for his work. 

              

Communicates very easy, 

clear and to the point. 

              

Team Player, Adaptable, 

Open at different 

viewpoints. 

              

Is interested in its 

development. Ambitious 

and with realistic 

expectations. 

              

It is a honest person who 

takes responsibility for 

his actions. 

              

Only for 

Management 

Set goals for its 

employees and seeks 

constructive in their 

achievement. 

              

Creates a cooperative 

atmosphere within the 

team and encourages 

people to help each 

other. 

              

Mesiates conflicts 

between members of his 

team, encouraging 

people to deal openly 

and solve their problems. 

              

Leads by personal 

example, expext the 

same behavior from its 

employees. 

              

Appearance 

at interview 

Outfit               

Attitude               
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Completely and to the 

point answers. 

              

Formulates relevant 

questions. 

              

         Assessor:  

       

Date: 

         

       English :       Begineer   Medium    Fluent 

   ……………:  Beginner   Medium    Fluent  

    

       Mobility :  International  National  Unwilling to travel 

  Other comments(Points for future discussions, etc…) 

   

       Logistics : 

      Availability :  Immediately  Latest :  ….....………………………….…………… 

 Current Salary Package : …………………………………………………………………………….. 

Requested Salary Package: ………………………………………………………………………….. 

       Decision: 

       Recruitment         Reorientation …..………… (Unde?)    On hold  Reject 

Signature:  …………………………….…………………           

   Date :        …………….…………………………….……………    
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ANEXA 2- Performance appraisal form / Fișa de apreciere a performanței în muncă 

SALARIED ASSOCIATE PERFORMANCE APPRAISAL 

YEAR _________ 

 

Name:    

Position:    Review Date:    

Location:    Department:    

     

 

Overall Performance Rating and Comments 

Rating (check one): Comments (if any): 

 

Exceeds Standards 

 

5 

 

 

Usually 

Exceeds Standards 

 

4 

 

Meets Standards 

 

3 

 

Usually Meets Standards 

 

2 

 

Does Not Meet Standards 

 

1 
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Supervisor Signature:  

  

Reviewed By:  

 (Next higher level of management) 

Associate Signature:  

 (Your signature does not imply agreement) 

A copy of this form is to be provided to the associate upon completion of the evaluation 

process.  Submit the original to the Human Resources Department. 

Job Specific Knowledge 1 2 3 4 5 

Comments:   

 

 

 

Quality / Quantity of Work 1 2 3 4 5 

Comments:   

 

 

 

 

 

Communication 1 2 3 4 5 

Comments:   

 

 

 

 

 

Interpersonal Skills 1 2 3 4 5 

Comments:   
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Organization, Planning & Process Thinking 1 2 3 4 5 

Comments:   

 

 

 

 

 

 

Judgment & Decision Making 1 2 3 4 5 

Comments:   

 

 

 

 

 

 

Customer Satisfaction 1 2 3 4 5 

Comments:   

 

 

 

 

 

 

Teamwork 1 2 3 4 5 

Comments:   
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Adaptability to Change 1 2 3 4 5 

Comments:   

 

 

 

 

 

 

Management of Human Resources (not required for non-supervisory 

associates) 
1 2 3 4 5 

Comments:   

 

 

 

 

 

 

Performance Against Objectives (optional – attach performance 

objectives) 

1 2 3 4 5 

Comments:   

 

 

 

 

 

 

Associate Training Plan – Required Training – Essential for the associate’s current position.  

Must indicate timing (i.e.:  Month of anticipated completion). 
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Associate Training Plan – Developmental Training – Useful, but not necessary for the 

associate’s current position. 

 

 

 

 

 

 

 

Associate Comments – Optional – Associate comments must be reviewed and initialed by 

all members of management who signed the original review.  Attach additional sheets if 

necessary. 

 

 

 

 

 

 

 

 

 

 

Associate Comments 

Reviewed By:  
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Performance Objectives and Results For Eg. 2011 

 (Year) 

Performance Against Objectives:  Rating in this area is optional.  Total weight for 

objectives section of review =             %.  (Optional) 
 

    

Objectiv

e 

Number 

Objective Statement and 

Desired Result 

Objecti

ve 

Weight 

Actual Results and 

Comments 

    

Objectives and weighting of objectives are to be established by the associate and supervisor at 

the start of each annual review cycle.  Attach additional sheets if necessary. 

Performance Objectives For Eg. 2013 

 (Year) 

 

Performance Against Objectives:  Rating in this area is optional.  Total weight for 

objectives section of review =             %.  (Optional) 
 

    

Objectiv

e 

Number 

Objective Statement and 

Desired Result 

Objecti

ve 

Weight 

Actual Results and 

Comments 

    

 

Objectives and weighting of objectives are to be established by the associate and supervisor at 

the start of each annual review cycle.  Attach additional sheets if necessary. 

 


