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Abstract— Recruitment in different sectors, especially job recruitment in organizations has been a major concern due to
nepotism, tribalism and biasness from the side of interviewing panels which in turn affects the optimal effectiveness of
the organization. Application for jobs in various capacity in different companies and organization in recent years is on
the increase. This increasing number of applicants has therefore resulted to a very great challenge to recruiting
organizations as the need arises to efficiently and effectively recruit or screen this teeming number of applicate. This
paper presents an Applicant Recruitment System using fuzzy logic. It focuses on the selection or recruitment of suitable
applicants ranking them from the most suitable, using the ministry of works Bayelsa State in Nigeria as case study. We
adopted Structured Systems Analysis and Design Methodology. Hypertext preprocessor programming language was used
for the implementation of the system. The system developed is a more flexible and reliable automated system in the field
of personnel recruitment that will quickly enable personnel managers to easily assess and recruit most suitable applicants
for a given job based on some weighted fuzzy scores depending on certain criteria attached to the job applied for and the
qualification needed to obtain such position.
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I. INTRODUCTION

Our economy, society and culture have gone through some great changes with the advent of technology.
These new technologies are affecting organizations daily and it is obvious that most of the areas of management
have encountered the pressure of information technology, and so has human resource management (HRM).
Rapid technological advances have provided new, intelligent and digital technologies to meet the challenges that
the Human Resource Management is often confronted with [1]. Several technological advancements have
emerged in the field of Human Resource Management, the largest influencing factor being the internet which
connects almost all computer networks in the globe [2]. If Human Resource Management wants to remain
renewable, new technology-based solutions need to be put into consideration so that the Human Resource
Management personnel can concentrate more on value-adding work and leaving manual routine duties or tasks
to automation [3].

Recruitment and selection are key factors that work side by side in any organization and it is so very
paramount to the growth of the organization, and therefore considered as a serious business since the
effectiveness in service delivery depends on the quality of its workforce who was recruited into the organization
[4]. Since the process of recruitment and selection involve getting the best applicant for a given task or job, it
has been emphasized that recruitment procedures provide a large pool of qualified applicants, paired with a
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reliable and valid selection regime, will have a substantial influence over the quality and type of skills new
employees possess [5]. One very significant aspect is the suitable plan to be used, complying with all legal
requirements relating to employment and equal opportunities, to follow recommended codes of practice and to
ensure justice and fair treatment for all applicants. More importantly, those responsible for making selection
decisions should have adequate information upon which their decisions can be based. The human resource
policies and practices represent important forces for shaping the employee’s behaviour and attitudes in most
organizations [6].

Acrtificial intelligence for recruiting is a system-based application such that a computer is used to do the
recruitment function for an organization. This new technology is designed to automate the traditional process of
the recruiting workflow, especially to reduce the repetitive and high-volume tasks. An applicant recruitment
system is an expert system that collects and processes the applications and resumes of applicants so as to
determine eligible candidates for employment. Recruitment of employees forms a very vital part of the cardinal
activities underlying human resource management, namely;

i. The acquisition of workers
ii. Development of workers and
iii. Reward of workers.

Fuzzy logic on the other hand is an approach to computing based on "degrees of truth" rather than the usual
"true or false" (1 or 0) Boolean logic on which the functionality of the modern computer is designed.

Fuzzy logic seems closer to the way our brains work. A similar kind of process is used in neural networks,
expert systems and other artificial intelligence applications. Fuzzy logic is essential to the development of
human-like capabilities for Artificial Intelligence, sometimes referred to as artificial general intelligence, the
representation of generalized human cognitive abilities in software when faced with an unfamiliar task, the
Artificial Intelligent system could find a solution.

In advanced software trading models, systems can use programmable fuzzy sets to analyse thousands of
securities in real time and present the investor with the best available opportunity. Fuzzy logic is often used
when a trader seeks to make use of multiple factors for consideration. The growing trend toward the use of
artificial intelligence tools has also overwhelmed some of the current methodologies used for job recruitment.
This research unveils an applicant recruitment system using fuzzy logic, where PHP: Hyper Preprocessor
Programming was used to implement the system’s backend.

Il. THEORITICAL BACKGROUND

A. Recruitment and Selection of Applicants

The Recruitment of applicant is a very crucial and serious task that organizations, especially fast-growing
organizations or ventures must have to be involved with, in order to select suitable applicants or employees for
maximum organizational performance. However, Recruitment and Selection of applicants is not just a recent
ideology but is as ancient as the human race itself. Organizations especially the larger ones cannot strive
effectively without employing the services of various skilful personnel in running the organization’s activities.
Applicant Recruitment is an indispensable activity for many organizations. In order to attract qualified people,
using the most effective recruiting system is thereby of utmost importance [7].

The empirical evidence of this research suggests that a more effective job search leads to more favourable
interview outcomes, better jobs, greater satisfaction and enhanced organizational commitment [8]. A well-
organized recruitment and selection in organizations has been often times known as an important predictor of
optimal performance [9]. Despite this importance, the applicant job search has been almost completely
overlooked today.

Recruitment and selection are characterized by potential difficulties and it is necessary to keep the awareness
of developments in research in this field. One of the assets of every organization is its employees. To engage
and employee’s services the employer needs to undertake recruitment by creating a pool of applicants, which
mainly leads to the selection of qualified people to work in the organization. Recruitment and selection also
have an important role to play in ensuring worker performance and positive organizational outcomes [4].

This paper vividly explains conceptuality of how an applicant recruitment system will effectively aid the
Human Resource Management in organizations in Recruiting and selecting suitable applicants for their preferred
jobs. Furthermore, even when the chosen recruiting source and the outcomes are measured at the same time, it is
possible that applicants cannot remember why they have chosen a specific recruiting source at that time [7].

Recruitment and selection are vital functions of human resource management for any type of business
organization. Recruitment and selection are terms that refer to the process of attracting and choosing candidates
for employment. The quality of the human resource the firm has heavily depends on the effectiveness of these
two functions [6]. Recruiting and selecting the wrong candidates who are not capable will result to a huge
negative cost on the organization which will definitely affect the growth of that organization. Therefore, the
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overall aim of recruitment in an organization is to obtain the number and quality of employees that are required
to satisfy the strategic objectives of the organization, at minimal cost [10]. Recruitment as earlier said is the
process of finding and attracting suitably qualified people to apply for job vacancies in the organization [10].

The choice of the recruitment strategy adopted by a firm greatly depends on the resources available to the
organization at that material time and its environmental dynamics, that is entropy [5]. There are five inevitable
question that any prospective organization is obligated to provide answers or answerable to, in order to have an
effective recruitment strategy to pursue its survival and success [11]. Those questions are “Whom to recruit?”,
“Where to recruit?”, “What recruitment sources to use?”, “When to recruit?” and “What message to
communicate?” The notion of effectiveness in this research project relates to the manner by which organizations
implements its employment or recruitment policies. The essence is to understand whether such policies are
applied appropriately in the way they have been designed.

Human resource management approaches in any business organization are developed to meet corporate
objectives and materialization of strategic plans [12]. The nature of recruitment and selection for a company
that is pursuing the Human Resource Management approach is influenced by the state of the labour market and
their strength within it. Furthermore, it is necessary for such companies to monitor how the state of labour
market connects with potential recruits via the projection of an image, which will have an effect on and
motivates applicant expectations. It is commonly view that many organizations are now developing models of
the kind of employees they desire to recruit, and to recognize how far applicants correspond to their models by
means of reliable and valid techniques of selection [9]. This is synonymous to the success of a recruitment and
selection process are the strategies an organization is prepared to employ in order to identify and select the best
candidates for its developing pool of human resources.

Organizations seeking recruits for base-level entry positions often require minimum qualifications and
experiences. These applicants are usually recent high school or university/technical/college graduates many of
whom have not yet made clear decisions about future careers or are contemplating on engaging in advanced
academic activity. At the middle levels, senior administrative, technical and junior executive positions are often
filled internally. The push for scarce, high-quality talent, often recruited from external sources, has usually been
at the senior executive levels. Most organizations utilize both mechanisms to effect recruitment to all levels. The
focus of recruitment and selection is on matching the capabilities and inclinations of prospective candidates
against the demands and rewards inherent in a given job [13].

The quality of recruitment practices put in place by an organization is a function of the quantity of application
that will be received; he stated further that the relative effectiveness of the next human resources phase is
inherently dependent upon the quality of applicant attracted [14]. It is observed that the more effective the
recruitment phase, the easier and accurate the selection process becomes in making decisions on which applicant
to select or recruit, because the result of effective recruitment and selection are the reduction on labour turnover,
good employee morale and improves organization performance [15].

B. Fuzzy Approach to Applicant Selection

The fuzzy approach helps decision makers minimize subjective value judgments and make more effective
selection from the pool of applicants, under the various evaluation criteria. The exact evaluation of job
applicants is a difficult process because of the complexity and multi-variances of their skills [7].

The basic postulate behind this paper is that many real-world problems have more to do with fuzziness than
randomness as the major source of imprecision [16]. In such situations, it is more appropriate to handle
uncertainty by fuzzy set theory than by probability theory [16]. Decision makers allocate weights to each skill
with its corresponding ranked fuzzy attributes, with the aid of a fuzzy dictionary in tablel a fuzzy suitability
table and a generalized fuzzy suitability table is constructed for single-skill and multi-skills respectively. From
tablel each linguistic value has its own assigned value when the degree of suitability is known.

Table 1: The Fuzzy Dictionary

Fuzzy Dictionary
Linguistic Value Degree of Suitability
Very high (VH) 0.80-1.00
High (H) 0.60-0.79
Average (A) 0.40-0.59
Low (L) 0.20-0.39
Very low (VL) 0.00-0.19
Linguistic Value Degree of Suitability
Fuzzy intervals weighted to [0,1]. The unweighted score
indicates the degree of the applicant’s suitability.
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The basic fuzzy approach used in this study are outlined below as follows.

i. Allocate weight, determine skill weights with linguistic variable, Fuzzy dictionary is created, FST
(Fuzzy Suitability Table) for Single — skill per task and GFST (General Fuzzy Suitability Table) for Multi —
skills per tasks is constructed.

ii. Easily implemented in any spreadsheet by decision maker
iii. Take care of tasks and skills by giving values, receives application from candidates, candidates are
evaluated and short listed for interview, after interview, refine fuzzy scores or introduce new ones.

The following process takes place before a candidate is selected using this approach.

a. Job Announcement (defines the required qualification for job)

i Decision makers rank the required attributes for that specific job.

ii.  Preference Ranking Organization Method for Enrichment Evaluation method is applied to these
regarded features (years of experience, educational qualification, foreign language, nationality, state of origin,
LGA, age, etc.) including certain weights of these attributes.

iii.  Ranks and weights of each attribute are determined with some linguistic variables assigned to these
attributes which gradually indicates level of qualification for that attribute.

b. Evaluating Results of Interview

The system contains several attributes and each attribute evaluated by three decision makers for each
applicant is then entered into “Fuzzy Interface of MATLAB Software” where three types of output are available
(reject or accept or Pending applicants).

Fuzzification deals with the process of assigning fuzzy weights as well as ranking the candidates with respect
to their provided information.

i Assigned crisp values to linguistic encoding to generate membership values

ii.  Determine and range the most wanted features for the vacancy, interviews will be held with the suitable
candidates and linguistic values will be given by these experts

iii.  The best linguistic degree would be given the highest numerical value.

iv.  Selection of candidates would be based on the maximum values.

C. Personnel Recruitment Fuzzy Model

The aim of a personnel recruitment fuzzy model is to minimize the subjective judgment in the process of
distinguishing between an appropriate employee and an inappropriate employee for a job vacancy. The
personnel selection process should: break down a complex decision process into component criteria, arrange
these criteria or variables into a hierarchical order, assigned numerical values to subjective judgments on the
relative importance of each variable, synthesize the judgments to determine the overall priorities of the variables.
Analytic Hierarchy Process (AHP) of 3 levels, lowest level - short list procedure, second level — hiring decision
(selector access his or her own expectations of the short-listed applicants), top level — expected utility of hiring

the successful candidate as shown diagrammatically in figurel.
Hiring
decision

Applicant
recruitment
Selector assess on applicant
expectations of the shortlisted

Analytic
Hierarchical
process

Short list
preliminary
decision

1.  Completion of application

form

2.

Initial interview

Discriminate between both
members of a pair by judging
the intensity of their preference

for one over the other

Break down reality
into homogeneous
levels and sub
directing these levels
into smaller

Comparison of pairs
of similar altematives
against certain criteria

Figurel: Structure of AHP (source: Olufunke, 2015)
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The system before making any decision to shortlist applicants, these include completion of application form,
initial interview, employment test, background investigation, AHP is introduced which structures on several
levels — break down reality into homogeneous levels and subdividing these levels into smaller ones [12].

Summarily summing the priorities of every alternative with the weights of every criterion creates a priority
for the highest level such that summing through the whole hierarchical structure produces a synthesized
judgment for all alternatives under the stated goal.

IH.LMETHODOLOGY

The Fuzzy Simple Additive Weighting (FSAW) which is also known as weighted linear combination or
scoring methods was used for this research which is simple and most often used multi attribute decision
technique. Software development methodology is simply referred to as a framework that is used to structure,
plan and control the process of developing an information system. The Research Methodology adopted for this
study was the Structured Systems Analysis and Design Methodology (SSADM), because it involves an
information system with the application of sequence of analysis, documentation and design tasks concerned to
achieved the system design aim.

The requirement elicitation is a process in requirement engineering, the technique involved here are:
interviews with a client, use cases, questionnaires, user observations etc. This research focuses on the following
areas:

i User requirement

ii.  Functional requirement

iii.  Nonfunctional requirement

The functionality of the system is such that application details and resumes of potential employees or
applicants which were previously submitted to the system’s database through a special recruitment system, after
which authorized Human Resource Management personnel can easily query the database based on certain
criteria of employment which in the context of this research study are work experience, computer based test
score, educational qualification, field of study, nationality, State of origin, gender and age of applicant.

The system would be used by administrators, Human Resource Management staffs, applicants and any
authorized person mandated with the authentication to login to use the system. The architectural design of the
proposed system is shown in figure2

External recruitment (Human Resource Manager) ]

[ Internal recruitment (Examiner) Employer portal

'

Preliminary screening (Data entry
staff)

Data comparison (final ]

/[ interview)

[ System Administrator] [ Examiner portal (Oral exam) ]
3 N\ v

Fuzzy Engine Compared tc; FSAW

E \/
: C Ranked Applicants S e —

. Job offered Send message to applicant :

Figure 2: Architecture of the applicant recruitment system

The flaws commonly encountered in the existing system motivated the researchers to design a new applicant
recruitment system in order to effectively aid the recruitment process and select qualified and suitable applicants
accurately for recruiting organizations. The proposed system achieves its aim by using the fuzzy logic concept,
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where all the applicant’s credential, resumes, test score and skill are ranked based on the assigned fuzzy weight,
the fuzzy computation then selects the most suitable applicant for the appropriate job.

In order to overcome the flaws identified in the reviewed works of other researchers, we therefore place much
emphasis on the fairness and drastically minimizes human subjectivity on applicant or staff recruitment. To
achieve this, weights are identified and each of these factors which have high rating in the selection process is
assigned a fuzzy weight depending on the type of job. This flexibility of assigning scores to the membership
function is the pivot of the research.

IV.SYSTEM IMPLEMENTATION

The There are five main actors in this system. These are, the System Administrator, Human Resource good
employee morale and improves organization performance [15].

D. Description of the Actors

The various actors of the use case diagram of the proposed system are highlighted below;

i Administrator: The administrator assigns roles to various users and activates or deactivates users
access.

il Human Resource Manager: The human resource manager assigns and add skills specific to the
requisition and sets the required temperament.
iii. Examiner: The examiner sets all questions to test short listed applicants.
iv. Data entry clerk: This is the person who enters all records received from the applicant.

\2 Applicant: Anyone who is short listed writes exams.

The proposed system is designed to select applicants or candidates who fits into suitable job vacancies based
on certain specified criteria placed by the recruiting organization. The fuzzy weighted approach is used to
influence the process of applicant recruitment from the time that the application and resume were sent to the
agency to the time when the right applicant who best fits the job is selected. The recruitment system attempts to
overcome the existing problems in the existing system such as subjective value judgement, biasness, vagueness,
imprecision, complexity and multi valences of skills.

This research unveils that recruiting applicants for a job designation using this improved version of the
applicant recruiting system using fuzzy logic, instead of the conventional or existing mode of recruiting
applicants. The recruiting system evaluates applicants by comparing to match all the skills or attributes captured
by the system. These factors determine the scores which are used for ranking, evaluation and selection by using
the proposed recruitment system.

The research study proposed a system that serves as an effective tool which need to be adapted by the
Bayelsa State ministry of work’s Human Resource Management Department and any other organization that
needs its services.

Mysgl and PHP: Hypertext Preprocessor Programming Language was used for the implementation of the
system’s backend to establish a well-structured transaction with its database. The recruitment system is simple
to use and the usage of the fuzzy approach to the applicant recruitment will maximize productivity.

E. Sample Output

Figure3 shows the demonstration of the system.
Gﬁb Listing - Google Chrome [= = =]

<« C @ locahost/workiest/worktest/home o @

i Apps M Gmal @D YouTube BP Maps

Your account created successfully. Use
the link below to take test.

Login Code: 5e7c5421cd3ee

Take Test

Figure3: Program Demonstration
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V. CONCLUSIONS

An applicant recruitment system using fuzzy logic is an automated system that processes the resumes and
applications of applicants so as to determine eligibility and best candidates for employment. Short-listing of
employees also known as Recruitment or selection, forms a core part of the central activities underlying Human
Resource Management (HRM). It forms an important part of the work of human resource managers — or
designated specialists within work organizations as it makes the process of recruitment to be more efficient and
effective.

This research work unveils a new concept of effectively selecting applicants by implementing the Fuzzy
Simple Additive Method (FSAW) to proffer solution to the challenges often encountered by Decision Makers
Executive Judgement. These two factors affect recruitment of applicant in most organizations leading to the
selection of unqualified applicant’s over qualified ones mostly undermining their natural tendencies. The system
uses fuzzy weighted numbers by assigning each selection process a fuzzy number to enable the system select the
qualified applicants with their natural tendencies for the job.

The aim of each of the entries and components in the research described in the framework will produce the
expected target. The applicant’s personal data and resumes can be extracted from the database at any point in
time. The major challenge in this research is associated with assigning fuzzy weights on an applicant’s natural
ability in combination with his/her resumes before recruiting the candidate on the job. The consideration of
temperament to determine suitable applicants is of great importance; this fuzzy logic system was produced to
assist in recruiting the right applicant for a particular job based on the person’s temperament. A person with a
combination of the right skills and abilities will perform the job effectively, affecting the performance and
competitive power of the organization. In the same light recruiting the wrong person means repeating the whole
selection process and hiring a new employee or training the hired person, results spending great amount of
resources mostly on time, effort, and money.
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