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Abstract

Data mining is a branch of artificial intelligence that has many current applications. It is mainly used for reliable
predictions of events based on historical data. This article presents a proposal to optimize the personnel
selection processes in a software development company with the aim of accelerating the evaluation process that

will help them to quickly identify the candidates with the greatest potential.
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1. Introduction

The human capital, referring to the investment in education and training of the personnel of a company that
increases the productivity of each individual [1], is one of the basic competences for technology companies to
maintain their competitive advantage in an area where regulates the acquisition and updating of knowledge. The
hiring of qualified personnel is affected by the recruitment process of the companies, since the necessarily
exhaustive evaluations require a sequence of evaluations that make the procedures last for several weeks.

The work posts require personnel with more and diverse experience, which is why the selection process is more
complex Therefore, the conventional approaches to staff selection that are developed on the basis of the
characteristics of static work will no longer be sufficient [2]. In order to find the people indicated for a post, it is
vital to develop effective selection approaches. The use of data mining in this area seeks to find employers that
distinguish the best candidates so that the selection processes are dynamically adjusted to direct the efforts to
those professionals with the greatest probability of being successful workers in the organization.

This document presents the theoretical framework in section 2, the background and the description of the
problem in section 3. Section 4 describes the proposal to implement for the solution of the problemand section

5 covers the expected results and benefits. Finally, we close with a series of conclusions.
2. Theoretical framework

The selection of personnel plays a decisive role in the management of human resources to determine the quality
of the hired personnel. Previous investigations [3-4] have reviewed staff selection studies and found that
situations such as change in organizations, roles and work standards have influenced hiring processes. While
advances in information technologies also affect candidate selection in human resource management [5-6]. The
application of expert systems to help in decision-making in recruitment has grown [8-9] and organizations are
exploring new options to improve their staff selection processes and direct their efforts towards the optimal
candidates for each position.

Due to advances in information technologies, researchers have developed systems to help in decision-making
and expert systems to improve the results of human resource management. In particular, data mining is

recognized as one of the most outstanding disciplines, as it refers to the extraction or use of patterns from a
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large data base through automatic or semi-automatic exploration and analysis [10-11] These methodologies
have been developed for the exploration and analysis of large amounts of data to discover significant patrons
and rules. The data, including personal information, can be a valuable resource for knowledge discovery and
decision-making support. In a study by the National Tsing Hua University, a strategy was developed to extract
useful rules from the relationships between personal profile data and their behaviour at work by means of
decision trees [12]. The results set out rules to be followed during the selection procedure to ensure timely
follow-up of the best candidates. Our focus will try to evaluate different algorithms to identify the hidden

patrons behind the results of the interviews and selection exams.
3. Problematic

The investigation will take place in a Mexican outsourcing company that is dedicated to software development
and provides its services to international companies where the evaluation standards are high, so that the quality
of its employees is directly reflected in the results. The selection of candidates is crucial to achieve the
objectives, maintain the relationship with the client and take care of the prestige of the company for the growth
of the business. The recruitment process is complex, as it consists of 7 stages through which each candidate
must pass: First contact (1), logic exam (2), interview in English (3), light technical interview (4), in-depth
technical interview (5), cultural interview (6) and joint programming (7). Each of the recruitment stages
qualifies on the basis of a numerical scale and each of the qualifications is accompanied by a brief justification
of why the people who were involved in that part of the interview assigned this value; regularly is an average of
6 people different including part of the team to which the candidate aspires and the recruiter. Each of the stages
of the recruitment process requires an investment of resources by both parties. The average time reversed to a
candidate is 8 hours; they are from the first contact until they accept the offer. All this time extends to 5 weeks

on average.
4. Solution proposal

Based on the above and given that the company does not have a way of knowing which of the candidat es will
pass to the final stage, the human resources department cannot prioritize its recruitment processes and this has
caused that many times it loses applicants with more experience and better preparation, because during their
application process they are contacted by competent companies. Our proposal consists ofthe use of a supervised
artificial intelligence learning algorithm capable of detecting behaviour patterns in the evaluations of each one
of the interviewees in early stages and predicting which of them have a greater probability of being a failure.
successful lador within the company, in order to be able to prioritize your recruitment process. The company
has a performance history in evaluations during the selection process for each candidate. Some of the candidates
were discarded in saying Ferentes stages, siendo those who will arrive at the end, are able to occupy a place.
The history of results of the exams applied to the candidates will be used to train the models. Among the data
that form part of the representation of the instances are found the score of each evaluation and in a more
granular way the answers for each one of the reagents of the first of the exams presented.

Candidates will be classified in 5 classes, where each class indicates the level each one will reach during the
process. Two classification models will be evaluated: the vector support machine model and a naive Bayes
classifier. Both results will be compared with the performance of decision trees. The models and the training

and evaluation procedure are described below.
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The personal data and demographic characteristics of the individuals will not be taken into account during this

stage, as our results will be based exclusively on their ability to solve problems.

4.1 Decision trees

One of the most used algorithms for decision-making at a business level is the decision tree. Its function is to
evaluate the groups of data and produce rules that help classify a new class (Figure 1a). In our proposal, the
vector support machine models and a naive Bayes classifier will be compared with the classification results by

means of decision trees.
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Fig. 1. a) Traditional application: decision trees.

b) Model training using a vector support machine (SVM).
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Fig. 2. Classification based on the results of the evaluations in the first stages of the personnel selection
process.

4.2 The Vectorial Support Machine Model

One of the proposed models for the early identification of the optimal candidates for the proposal consists of a
vector support machine (SVM by its abbreviations in English). The multiclass model (5 classes) will be trained
with the exam history of the different candidates (Figure 1b) to be tested with the classification of new
instances, this is, the prediction of the level at which a candidate can get based on the results of from the first

exams.

4.3 Naive Bayes Classifier
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In addition to the previous models, a naive Bayes classifier will be trained with the histories to evaluate new
instances and predict the probability that a candidate reaches a certain level. Despite its simplicity, the classifier
has demonstrated its potency in the classification of instances assuming the independence between the events,
which in this case are the answers to the questions of the first of the exams.

Once the candidate presents his first evaluations his results are evaluated by the previously trained model. The
result will be a vector with the probability of belonging of the candidate to the class according to his/her

performance (Figure 2). This result will allow applying criteria for the selection of the candidate.
5. Expected results and benefits

The research project will evaluate several options to select an adequate algorithm for the historical data with
which the development company counts on its candidates with the aim of being implemented and that future
aspirants will be submitted to be able to predict their success in the process. Our proposal intends to overcome
the results of a decision tree, since it needs instances that cover all possibilities in the resolution of an exam, and
many times the data does not exist. On the other hand, the implementation of a machine model with vectorial
support or a naive Bayes model will allow the generation of hierarchical models in the future to improve the
performance of the classifier. The benefits of this implementation are translated into a timely detection of the

most competent candidates to forward efforts to their hiring and avoid the risk of losing them.
6. Conclusion

The recruitment team and the selection of personnel play a role that is directly reflected in the quality and
performance of the workers. These processes are currently reinforced by techniques such as decision -making
help and information technologies. A classification model for the detection of the best candidates in their first
evaluations could revolutionize recruitment procedures, making them more dynamic and efficient by evaluating
the hiring history and current information on candidates. The mining of data can play an important role in
helping the selection processes to predict which candidates follow a pattern of success and in this way identify
these key elements to give them priority over others, reducing the risk of losing them during the process,
improving it quality of the employees that will result in better products in the company, an increase in earnings

and reduction of costs in the long term.
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