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ADNOTARE

Brinza Ana-Maria. Data-Driven HR: Understanding and Predicting

employee turnover
Chisinau, 2021

Structura tezei: Lucrarea contine adnotari in limbile rom&na si engleza, cuprins,

introducere, 4 capitole, concluzii, bibliografie.

Cuvintele-cheie: churn, predective analytics, machine learning, NaN values, feature
encoding, classification, regression, logistic regression, decision trees, random forest,

prediction, accuracy, recall, ROC curve, AUC(area under the curve).
Domeniul de studiu: Analiza predictiva a datelor si invatare automata supravegheata

Scopul lucrarii: Analiza datelor si dezvoltarea unui model de “machine learning” pentru
a intelege factorii care infuentiaza asupra plecarii angajatilor din companie si a prezice care

sunt angajatii cu o probabilitate mare de a parasi compania.

Obiectivele lucrarii: Analiza datelor istorice si extragerea informatiei relevante din date.
Aplicarea modelelor statistice asupra datelor pentru a determina angajatii cu un risc sporit de
plecare din companie. Determinarea factorilor decisivi in plecarea angajatilor. Studierea si
cercetarea a sel putin doua model statistice si analiza rezultatelor acestora. Propunerea unei

strategii pentru refinerea angajatilor in companie.

Valoarea teoretica a lucrarii: Definirea datelor si a procesului de pregatire a datelor
pentru modelare. Descrierea procesului de “machine learning” si a doua modele bine

cunoscute: logistic regression si random forest. Descrierea matematica a modelelor statistice.

Valoarea aplicativa a lucrarii: Analiza si vizualizarea datelor prin intermediul tool-urilor
si framework-urilor dedicate in limbajul de programare python. Procesarea datelor in python si
pregatirea lor pentru modelare. Dezvoltarea modelelor de predictie in python (logistic regression

si random forest).



ADNNOTATION

Brinza Ana-Maria. Data-Driven HR: Understanding and Predicting

employee turnover
Chisinau, 2021

Thesis structure: The thesis contains annotations in Romanian and English language,

contents, introduction, 4 chapters, conclusions, bibliography.

Keywords: churn, predictive analytics, machine learning, NaN values, feature encoding,
classification, regression, logistic regression, decision trees, random forest, prediction,

accuracy, recall, ROC curve, AUC(area under the curve).
Study domain: Supervised machine learning and predictive analytics.

Scope: Data analysis and development of a machine learning model for a better
understanding of the most influential features of employee turnover. Predicting employee

turnover.

Objectives: Analyzing historical data and extracting relevant information from data.
Apply machine learning algorithms to the given dataset in order to predict employee turnover.
Determine the most influential factors that cause employee turnover. Deep analysis of at least
two machine learning algorithms. Analyzing the obtained results and evaluate the models.

Define a high-level retention strategy for employee turnover.

Theoretical value of the thesis: Data set description and definition. Data preparation
process description. Describing what machine learning is and types of machine learning.

Mathematical description of two classification models: logistic regression and random forest.

Practical value of the thesis: Data analysis and visualization in python (dedicated tools
and frameworks). Data pre-processing in python and preparing the data for machine learning

modeling. Developing the prediction models in python (logistic regression and random forest).
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INTRODUCTION

Artificial intelligence and Machine Learning tools made great progress for the past
decade and the technological development registers unprecedented changes, at an exponential
scale. Artificial Intelligence and ML is largely applied to 3D-printing, to Internet of Things (loT),
medical sciences ,transportation, political science, as well as many other fields.

The industry is being continuously challenged and improved, in the aim of making the life
of populations across the globe better.

Emerging technologies such as “big data”, “cloud computing”, “artificial intelligence ” are
taking over the market and have a significant impact on the operational model of many
enterprises. For some, the business model might slightly change, some processes are
automated, more data is available and real-data processing is possible. Given the volume of the
available data, it's variety, veracity and the value [Big Data 5V definition] it can bring - ‘data-
driven’ decisions can be made and more and more enterprises tend to have a data-driven
strategy.

The ‘data-driven’ term describes a decision-making process which involves collecting
data, extracting patterns and facts from that data, and utilizing those facts to make inferences
that influence decision-making. [1 ] Data-driven decision making is the process of making
organizational decisions based on actual data rather than intuition or observation alone.

Companies all over the world tend to define data-driven strategies, as these can give
them more insights over the business and can consequently improve the revenues of the
company. While data-driven strategy is widely encountered on the market, data-driven HR is a
new emerging term. HR domain is no exception. HR will have a unique role to play in this data-
and Al-driven world.

When we say data-driven HR, we are referring to HR data and the valuable insights it
can generate.

In this paper, one specific problem will be analyzed: employee turnover. It's a problem
most of the companies are facing. A deep analysis will be performed on data in order to

understand and predict employee turnover.
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