Production and Operations Management, Vol. 10, Issue 1, No. 18, Spring & Summer 2019

Exploring the optimum pattern for knowledge workers selection
using DEA and CART compilation approach

(Document Type: Research Paper)

Maryam Akhavan Kharazian”
Department Of Business Administration, Faculty of Management, Shahid Beheshti
University, Tehran, Iran, m_akhavan@sbu.ac.ir
Mohammad Mahdi Shahbazi
Hedayat-e Farhikhtegan-e Javan Institute, Tehran, Iran, shahbazi.mm@ut.ac.ir
Mohammad Fatehi
Hedayat-e Farhikhtegan-e Javan Institute, Tehran, Iran, m.fatehi.p@gmail.com

Abstract: The success or failure of any organization is directly linked to the quality of its human resources
selection (recruitment, measurement, and selection). By reviewing the data of a knowledge job, this paper aims
to help improve the selection process of that job. Consequently, the selection of appropriate employees’ rate will
increase, and the rate of human resource turnover will decrease. The approach of this paper is Applied Research
and the strategy is Case Study. This paper combines two computational techniques (DEA and CART). Data
Envelopment Analysis (DEA) is a non-parametric technique that determines the efficiency of individuals, but it
does not provide information on the details of factors affecting performance (especially non-numerical factors).
In the present study, this deficiency has been resolved using the Classification and Regression Tree (CART) (as
a data mining technique). The result of this study has provided a framework for combining DEA and CART in
order to discover rules on the recruitment of knowledge workers in a specific job (a knowledge job) and in a
specific organization (HFJ Institute). The results indicate that ‘work experience’, ‘average score in the last
degree’ and ‘age’ are related to the employee performance, and therefore it is necessary to be considered in the
process of future recruitment of that job.

Keywords: Employee Selection (Personnel Selection), Data Envelopment Analysis, Data Mining, Classification
and Regression Tree, Human Resource Management

Introduction: By reviewing the data of a knowledge job, this paper aims to help improve the selection process
of that job. Consequently, the selection of appropriate employees’ rate will increase, and the rate of human
resource turnover will decrease. The approach of this paper is Applied Research and the strategy is Case Study.
In the literature review section, the definition of recruitment and selection (Azar et al. 2013), the definition of
knowledge workers (Drucker 1994; Horwitz et al. 2006; Li et al. 2015), tasks of human resource management
(Osman et al. 2011) and a background of the use of data mining in the field of human resources (Hajiheydari et
al. 2017) have been reviewed.

Materials and Methods: This paper combines two computational techniques (DEA and CART). Data
Envelopment Analysis (DEA) is a non-parametric technique that determines the efficiency of individuals, but it
does not provide information on the details of factors affecting performance (especially non-numerical factors).
In the present study, this deficiency has been resolved using the Classification and Regression Tree (CART) (as
a data mining technique).
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Results and Discussion: In this research, we tried to develop the previous models and present a new model.
The result of this study has provided a framework for combining DEA and CART in order to discover rules on
the recruitment of knowledge workers in a specific job (knowledge job) and in a specific organization (Hedayat-
e Farhighteghgan-e Javan (HFJ) Institute). The combination of data envelopment analysis and data mining
approaches (and considering qualitative and implicit variables in the estimation of efficiency) is one of the most
important innovations in this research.

In the proposed framework, organizations can identify and recruit talents and appropriate individuals in a short
time based on data mining and discovery of success patterns (resulted from their past experiences). This action
avoids costs of frequent recruitment, and decreases turnover rate and improves performance.

By analyzing the outputs of the designed model for the stage of recruitment and selection in this specific job (a
knowledge job) and specific organization (HFJ Institute), six rules were extracted, and based on that,
suggestions were given.

At the stage of recruitment, it is better for this organization to take into consideration these rules (the status of
jobseekers in ‘work experience’, ‘average score in the last degree’, and ‘age’) and then to decrease costs and
failure rate of the recruitment process.

Conclusion: The results are somewhat consistent with the results of previous studies. The proposed approach
can be planned and implemented in various jobs and organizations to extract specific rules for these jobs and
organizations in order to increase productivity in the process of human resource selection and recruitment.
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