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Abstract—Selecting desirable applicants for an organization
who has less tendency to quit their jobs are one of the major
challenges in human resource management. Proper selection dur-
ing pre-employment has a significant impact in an organization’s
productivity and performance. However, due to a prevalence
of labor market competition, some companies are suffering to
high turnover rate. It occurs when an applicant decides to quit
and transfers to an organization which offers attractive benefits
and compensation. This study helps human resource personnel
to understand psychological climate and supports decisions in
resolving employment turnover by selecting desirable applicants
who has high probability of staying longer in an organization.
Using the 12 dimensions of retention applied in generating asso-
ciation rules and naive bayes classifier, the researchers develop
a custom application that can support organization’s decision in
relation to hiring process. Based on the results of 12 dimensions
of retention, the system evaluated seven dimensions with poor
psychological climate response resulting to higher possibility of
employees to voluntarily quit his or her job. Moreover, upon
generating the model for job position counter cashier, results
show that age older than 20 years old and living away from
workplace has higher probability of staying long in comparison
to other applicants. This study employs PHP-ML Library in
generating association rules and classification to analyze the
profile of past and current employees in the company. The results
were validated using the RapidMiner software to ensure the
accuracy of the implementation of association rule mining and
naive bayes classifier.

Index Terms—applicant prediction, applicant selection, psycho-
logical climate, association rule mining, naive bayes classification

I. INTRODUCTION

Human Resource Management plays a crucial role on orga-
nizational performance. They handle several matters pertaining
to the employees in a company. Despite of having competent
resource personnel, selecting best fit candidates with top talent
remains a primary concern for many organizations today.
Critical analysis of workforce trends point to an impending
shortage of highly-skilled employees possessing the requisite
knowledge and ability to perform at high levels. It only means
that organizations failing to select and retain high performers

will be left with an understaffed, less qualified workforce that
ultimately hinders their ability to remain competitive [1]. In a
national setting an important aspect of strategically managing
the HR function is to assess its effectiveness. Supangco in
2012 stated that there was a significant increase of annual
staff turnover rate from 8.3% in 2003 to 16.0% in 2008. The
doubling of turnover rate can be a cause for concern from HR
effectiveness perspective, especially when the said rate is of
the voluntary type, which means the employee itself decided
to quit [2].

Studies conducted for challenges and trends in personnel
selection [3] shows that labor market shortages, technological
developments, applicant perceptions of selecting procedures,
construct driven approaches are four major concerns. First, a
survey conducted resulted with shortage of talent in workplace
causing struggle for organization to find talented workers, this
creates a dilemma on how to retain knowledgeable workers
to replace nearly retiring employees to fill in positions and
also to avoid high turnover, failure to do so will result to
negative impact in organization which causes direct cost (e.g.
recruitment, induction and training of employees) and indirect
cost (e.g. learning, reduced morale, pressures and loss of social
capital) [4], [5]. Second, technological developments which
aim primarily to incorporate information technology to collect,
transmit and process data in an organization for information.
Several existing studies using computerization to conduct
cognitive ability test [6], internet-based job recruitment and
selection [7] shares the same intention to help resolve the
issues of selecting best candidates and ease the hiring process
in relation to job. Third, applicant perception refers to a link
between applicant and organization in which both parties ex-
changes information with each other prior to deciding whether
or not to pursue a relationship [8]. Studies suggested that
psychological, career attitudes, self-esteem, self-efficacy has
an impact also in harmonization’s employee turnover in which
researchers have begun studying selection through socio-
psychological perception. An open-ended question conducted
by Judge and Ferris stating ”What is it you are looking for in
a high quality candidate?”. Interestingly, after several requests978-1-5386-7767-4/18/$31.00 c©2018 IEEE



for clarification from these decision makers, they found an
amazing degree of convergence on the responses provided.
Inevitably, it comes down to a statement of ’fit’ - that is,
they suggest that they are looking for a candidate who fits.
Sometimes they elaborate to specify someone who fits the
culture, the value of system, and so forth, but frequently it is
merely stated as someone who fits. When pressed as to more
precisely what it means to fit, many are initially hard pressed
to provide a response [9]. Lastly, construct-driven approach
refers to predicting how efficient an applicant would be in the
future work performance.

The trends show a common link pointing out directly
towards applicant selection correlated to matching competent
employee which was seen as a challenge in human resource
management. Clearly it shows that selecting best applicants
and to predict if they will retain are at its infancy stage and
needs further improvement.

The objectives of the study is to generate a knowledge in
understanding employee perception, a knowledge to support
organization’s administration in planning strategically for em-
ployee management and a model to support organization’s
human resource to determine applicant’s fitness.

II. RELATED WORK

Dimensions of retention by Hausknecht, Rodda and Howard
consists of Advancement of Opportunities, Constituent At-
tachments, Extrinsic Rewards, Flexible work arrangements,
Investments, Job Satisfaction, Lack of alternatives, Location,
Non-work influences, Organizational commitment, Organiza-
tional justice and Organizational prestige. These dimensions
demonstrates a significance in understanding psychological
climate in relation to retention.

Association rule mining is long been used for discovering
frequent patterns particularly the apriori algorithm. It has
been used in several studies involving employees to improve
personnel selection. In relation to this study, apriori was used
to mine employees profile to discover a set of rules used to
filter out similar employee profiles [10].

Similar research done by [11] uses association rules in
extracting frequent patterns of personality types for suitable
course of a student. Nave Bayes serves as a means of
predicting best fit applicant profile with high probability of
staying longer in an organization. The relative simplicity of the
algorithm and the independent features assumption of Naive
Bayes make it a strong performer for classifying texts and
usually takes orders of magnitude less time to train when
compared to models like support vector machines [12].

A research closely related to this study uses Person Or-
ganization Fit (P-O Fit) and Person Job Fit (P-J) approach
to study work outcome and fitness based on gender for
newly hired employees [13] with objectives to develop a
model of person-organization and person-job fit that accounts
for gender differences, validate the model through empirical
studies among entry-level IT workers and examine the model
created.

The study emphasize trends and challenges in personnel
selection with an effort to apply a model that will project
applicant fitness through performance and retention. Using
12 dimensions of retention [14] the researcher put emphasis
in job satisfaction in relation with turnover intention and
person organization fit [15]. Job Satisfaction result serves as
a threshold value for association rule. It identifies strong rules
based on some measures of interestingness or support. Profiles
of employees that matches the rules were used for classifying
new applicant profile to predict probability of applicant’s
number of years will stay in an organization.

III. METHODS

A survey was conducted in a small group of employ-
ees within a small company with at least two years and
above working experience as per recommendation of HR
Management to ensure better psychological climate response.
Template containing fields of age, sex, religion, marital status,
educational attainment, location by region, province, city and
barangay with limits to employee location residing in Region
10, 11 and 12 were selected to generate dimension results.

Human resource department designates a personnel to con-
duct an opinion survey which was done through an online
survey system. Survey coordinators instructed each participant
to fill in basic profile followed by proper administering of
survey questions. It was administered in a small room with
one computer in order for the employee to think well without
distractions. Collected data from employees perception were
classified according to its corresponding dimension and per-
centage values. The values were used to determine support
threshold for association rule mining while the confidence
threshold is user input dependent.

Mining rule extracts frequent employee profile fields which
determines employees with matching profile. Matching em-
ployee profile were used as training data for Naive Bayes
classification and will be utilized to predict applicant’s proba-
bility of number of years based on the job position application.
Classification parameters were set using the default parameters
provided by PHP-ML Library.

Human resource personnel can evaluate an applicant by
comparing the results in a form of chart helping them to decide
whether an applicant fits better in the organization or not.

IV. ARCHITECTURAL DESIGN

The system is intended for Employee, HR Management and
Top Management to provide support in decision-making on
improving psychological climate. The applicant model allows
the recruitment team to help decide in selecting desirable ap-
plicant with a high probability of staying longer as illustrated
in figure 1.



Fig. 1. Conceptual Design

Figure 2 shows overall architectural design of the study
while figure 3 illustrates the detailed processes. Inevitably,
employees will take part of psychological climate survey. A
dashboard for HR Managers was designed to easily analyze
the pscyhological climate results. Generated dimension results
and frequent patterns allows both HR and Top Management
to seek knowledge and support the decision-making process
particularly in identifying areas of dimensions that needs
immediate attention (negative employee perception). The HR
can initialize values for support, confidence and discretization
to mine association rules. A prediction process using Naive
Bayes method computes probability of applicant’s retention.

In figure 3, a detailed illustration shows how the application
processed the generation of dimension, association rules and
applicant prediction.

A. Dimension Results

In generating dimension results, employees are required to
take the online survey and all responses are consolidated. The
result helps human resource and top management to assess
and improve dimensions with poor survey ratings.

B. Association Rules

In preparation for data mining and pattern analysis, HR
Management must initialize support and confidence value in
order to generate association rules. The system extracts and
filter employee profile based on the rules generated. Filtered
employee profiles were used to train classification.

C. Naive Bayes Classification

This probabilistic classifier uses training data from filtered
employee profile and paired with input data from applicant
profile in order to compute and predict applicant’s probability
of N years of retention in an organization.

V. SYSTEM OVERVIEW

The system is a web application and has two separate main
page namely the employee and administration pages. Em-
ployee page is dedicated for survey while the administration
page is for HR Personnel giving them full control to manage
overall functions of the system.

A. Employee Page

The page contains all the necessary functions allowing an
employee to participate in psychological climate survey. Em-
ployees must provide personal information details specifically
the employee ID number, age, sex, religion, marital status,
educational attainment, religion, province, city and barangay.
Once done, the application will provide a set of survey
question for the employee to answer.

1) Employee Survey: The survey is divided into 12 dimen-
sions of retention where each is mapped to a set of questions
that requires the employee to rate. Questions can be rated
using a five point scale with a corresponding descriptive value
Strongly Disagree, Neutral, Somewhat Agree, Strongly Agree
and N/A (Not Applicable). They may also opt to include
reasons to express their personal thoughts and opinions for
each survey question.

B. Administration Page

The page contains functions that allow HR Management
users to setup, process and control the system. It contains three
modules dedicated for employee, applicant and the survey.

1) Employee Module: The module is used to generate
dimension results from psychological climate survey. As il-
lustrated in figure 3, it requires steps in consolidating and
percentage rating.

User must create a template and should provide information
in the required fields. The template will filter survey responses
that matches the criterion and consolidates the survey when
executed. The generated dimension results are used to set sup-
port values for association rule mining of employees profile.
Job satisfaction value is important due to its relevance to PO
(Person-Organization) fit and employee retention [16] which
can serve as a basis in setting support values for association
rules.

2) Applicant Module: The module was designed to mine
and generate frequent patterns using association rules, proba-
bilistic classification and chart generation for applicant com-
parison.

As seen in figure 3, it requires steps in generating itemsets
and frequent itemsets by setting the support and confidence
thresholds, and a discretization value. The support threshold
indicates how frequently the itemset appears in a dataset and
uses the equation 1.

supp(X) = |{t ∈;X ⊆ t}|/|T | (1)

The equation states that the support of X with respect to T is
defined as the proportion of transactions t in the dataset which
contains the itemset X .



Fig. 2. System Architecture

Fig. 3. Association Rules, Classifier and Dimension Result



The confidence is an indication as to how often the rule has
been found to be true and uses the equation 2.

conf(XY ) = supp(X ∪ Y )/supp(X) (2)

The confidence value of a rule, X ∪ Y , with respect to a
set of transactions T is the proportion of the transactions that
contains X which also contains Y .

Apriori algorithm mines frequent pattern of employees’
profile stored in a database using the support and confidence
thresholds to identify the most important relationship. The
application filters employee with similar rules that matches
their profile per job position.

Probabilistic classification predicts the applicant’s retention
and its associated probability value. This study implements
Nave Bayes Algorithm [16] due to its relative simplicity
and independent features assumption and usually takes orders
of magnitude less time to train when compared to models
like support vector machines as stated in the related work
section. The classifier needs a training data from filtered list of
employees’ profile in order to predict the applicant’s retention.

3) Survey Module: The module is used to manage survey
questionnaire for employee psychological climate survey. Only
authorized users can create and update questions per dimen-
sion.

VI. RESULTS

A Summary of 12 dimension of retention shown in Fig-
ure 4, has an overall retention of 46.82%, leading to 50%
more chances of employee turnover. Results shows that 5
out 12 dimensions; Constituent Attachments, Organizational
Prestige, Lack of Alternatives, Investments and Location re-
ceives 50% more positive employee response while 7 out
of 12 dimensions; Advancement of Opportunities, Extrinsic
Rewards, Flexible Work Arrangement, Job Satisfaction, Non-
work Influences, Organizational Commitment, Organizational
Justice received negative ideal response that needs to be
addressed to increase overall retention.

In generating association rules, support values were set to
42% referred from dimension result particularly job satisfac-
tion with confidence value of 100% including sex, civil status,
city, province, citizenship, position, department, work history,
educational attainment and age as part of items to be used in
data mining shown in figure 5. The system mined set of rules
per employee position, frequent items including list of filtered
employees by rules and verified our results using Rapidminer
Studio Software and it turned out to have similar results.

Fig. 4. Dimension Results

Fig. 5. Association Rules Settings



The counter cashier was selected as job position to predict
applicant profiles that has high probability of staying long in
an organization. The system uses frequent employee profile
to train naive bayes classifier and uses applicant profile to
predict the probability of work years. The comparative chart
shows that applicants residing farther from workplace has
better chances in staying long with the organization compared
to applicants who live nearby. Hence, it helps HR Management
to decide and select applicant in a smart way. To validate our
results we use RapidMiner to generate classification results
using naive bayes.

VII. CONCLUSION

The Applicant model for desirable applicants provides in-
expensive, mobile and effective way of understanding em-
ployees. Based on results, applicant model is proportional
to overall retention factor. This also suggests that applicant
requirement is dependent to organizational status. The higher
the percentage of overall retention in dimension results, the
higher chances employees will stay.

This study covered and investigated a retail organization
for psychological climate survey only. An additional insight
can be provided by investigating other organization with large
group of employees as well as other economic sectors to
further improve the study.
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