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EMPLOYEE PROMOTION PREDICTION USING MACHINE LEARNING

Natcha Chinnapan®’, Waraporn Viyanon?

Abstract

The purpose of this research was to study employee promotion prediction using machine learning. In
order to generate a predictive model for employee promotion using dataset of 2019 - 2022 employee position
of 212 people from Human Resources Management Division of Ocean Life Insurance Public Company Limited.
The researcher has studied and compared the efficiency of models including Support Vector Machine, Decision
Tree, Random Forest and XGBoost. Feature selection using Recursive Feature Elimination (RFE) and imbalanced
datasets were handled by Synthetic Minority Over-sampling Technique (SMOTE). The best results were Support
Vector Machines model and Random Forest model with 80:20 data split with feature selection, Accuracy =
93.02%, Precision = 94.74%, Recall = 97.30% and F1-Score = 96.00%. Model with feature selection before
modeling results in a model that performs better than using all features in modeling. SMOTE can address the

data asymmetry problem but it does not improve the performance of the model.
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WUU A® Decision tree, Random Forest way Support Vector Machines Iﬂaﬁ/‘l’ﬂmiLLUﬂﬂ;m%’a;&a training set Way test
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Ususiunusidruuingu Tagldmatia Synthetic Minority Over-sampling Technique %38 SMOTE [9] Tngn1nunaan
K-neighbors = 5 #d4n13%11 SMOTE vilvideyananisususmunisidnuiuauriunsusudums As 1 wazlisuns
Ususumts @o 0 wihiu Tasyndeyaludnsndiu 70:30 Sdeyas 2 nduwiiiudl 128 eu 3w 256 deya uavdnsrdn

80:20 ffayaria 2 nguwiniuil 146 au 531 292 Joya Taslddugadeyadmsuasiwuudiaes
Yunauil 4 : M15aFIMUUTIABY karn1sUsElivUTEansnmuuUTIaes

wuuiaasiiadnaluemuddod § ¢ wuusrans Tdun Support Vector Machine, Decision Tree, Random Forest uag
XGBoost Tun1sasiawuudnaesazinn1susugunisiines (Hyperparameter Tuning) [10] 313618 Tagazldinaia
GridSearchCV witefuman Hyperparameter 91neniisviunliundy LLazLﬁaﬂmﬁv‘iﬂ,ﬁmUﬁ?ﬂamﬁﬂizaw%mmaﬁqm e
wuuaewinsiseuinnyedeyadmivaiiuuudaeaieuiesud Juhyedeyadmivnaaeunuudaewnldlunis
Tausrandnmassuuudnasddagldnisns Confusion Matrix lawA Accuracy, Precision, Recall uag F1 Score Wagyinn1g
\Wisuiieudsyansnmussuuusaesiildilmesiumun wwuseediinsdndeniiiaed wuusasediinsdnnsaanull
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NA15197 14 wansliiuiuuuiaemiivssavsnmgsgn A wuudiaes Support Vector Machines uway
Random Forest #iuustaya 80:20 safunsAmdeniiiaeslviuseavaninesaniviniu fe Accuracy 93.02%, Precision
94.74%, Recall 97.30% waz F1-Score 96.00%

A3199 1 LansUsEANENINAINAADUINLUUINE8Y Support Vector Machine

. NI Accuracy | Precision Recall F1-Score
LUUEaD D

druvoya (%) (%) (%) (%)
Support Vector Machine without 70:30 89.06 91.38 96.36 93.81
SMOTE and Feature Selection 80:20 86.05 89.74 94.59 92.11
Support Vector Machine 70:30 85.94 85.94 100 92.44
with SMOTE 80:20 88.37 88.1 100 93.67
Support Vector Machine 70:30 89.06 91.38 96.36 93.81
with Feature Selection 80:20 93.02 94.74 97.30 96.00
Support Vector Machine with 70:30 75.00 95.35 74.55 83.67
SMOTE and Feature Selection 80:20 72.09 90.32 75.68 82.35
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A15197 2 LARIUSTANSNINNTNAFDUINNLUUINGBY Decision Tree

. M5 Accuracy Precision Recall F1-Score
LUUINEBY
daudoua (%) (%) (%) (%)

Decision Tree without 70:30 84.38 92.45 89.09 90.74
SMOTE and Feature Selection 80:20 90.70 90.24 100 94.87

70:30 81.25 92.16 85.45 88.68
Decision Tree with SMOTE

80:20 79.09 93.75 81.08 86.96
Decision Tree 70:30 85.94 94.23 89.09 91.59
with Feature Selection 80:20 88.37 90 97.3 93.51
Decision Tree with 70:30 70.31 97.37 67.27 79.57
SMOTE and Feature Selection 80:20 72.09 96.3 70.27 81.25

A15797 3 LARIUSYAVIBENINANSNAGEUINWUUSIABY Random Forest
. M5 Accuracy Precision Recall F1-Score
LUUIIAB
aquq’fagda (%) (%) (%) (%)

Random Forest without 70:30 90.62 92.98 96.36 94.64
SMOTE and Feature Selection 80:20 90.70 92.31 97.3 94.74

70:30 85.94 96.00 87.27 91.43
Random Forest with SMOTE

80:20 83.72 94.12 86.49 90.14
Random Forest 70:30 89.06 92.86 94.55 93.69
with Feature Selection 80:20 93.02 94.74 97.30 96.00
Random Forest with 70:30 67.19 97.22 63.64 76.92
SMOTE and Feature Selection 80:20 74.42 96.43 12.97 83.08
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A1519% 4 LAnIUTEANSNINASNAFDUIINLUUINGBY Random Forest

. M5 Accuracy Precision Recall F1-Score
LUUINEBY
dgu%’aga (%) (%) (%) (%)
XGBoost without 70:30 89.06 94.44 92.73 93.58
SMOTE and Feature Selection 80:20 86.05 91.89 91.89 91.89
70:30 78.12 95.56 78.18 86.00
XGBoost with SMOTE
80:20 76.74 96.55 75.68 84.85
70:30 89.06 92.86 94.55 93.69
XGBoost with Feature Selection
80:20 88.37 94.44 91.89 93.15
XGBoost with 70:30 62.50 94.29 60.00 73.00
SMOTE and Feature Selection 80:20 72.09 96.30 70.27 81.25
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wuu¥1889 Support Vector Machines wag Random Forest fiuustaya 80:20 diUszdnsnn

=

againAu A Accuracy
93.02%, Precision 94.74%, Recall 97.30% way F1-Score 96.00% ?z'iqLfJuquaﬁaaaﬁﬁﬂszam%quaq@iumiwmaau
wazuuusaesiildiiesitmuniiiuseansamgaan fo Decision Tree fiutsdoua 80:20 TéA Accuracy 90.70%,
Precision 90.24 %, Recall 100% uag F1-Score 94.87% st msdaLdenillaasiounsaiisuuusiandlilseavanmi

Andnsldineivanuslunsasanuuiness eniuluudiaes Decision Tree fiuustoya 80:20 Wigawuudnasafednls

Hesnmuausliuseansnmaniiuuuiiaes Decision Tree uuadaya 80:20 Swufiumsdnideniiiaes
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. All Feature Feature Selection
. 051
TIEYEEN . F1-
#9UUdYa | Accuracy | Percision Recall Accuracy | Percision | Recall | F1-Score
Score
Support Vector 70:30 89.06 91.38 96.36 93.81 89.06 91.38 96.36 93.81
Machines 80:20 86.05 89.74 94.59 92.11 93.02 94.74 97.30 96.00
70:30 84.38 92.45 89.09 90.74 85.94 94.23 89.09 91.59
Decision Tree
80:20 90.70 90.24 100 94.87 88.37 90.00 97.30 93.51
70:30 90.62 92.98 96.36 94.64 89.06 92.86 94.55 93.69
Random Forest
80:20 90.70 92.31 97.30 94.74 93.02 94.74 97.30 96.00
70:30 89.06 94.44 92.73 93.58 89.06 92.86 94.55 93.69
XGBoost
80:20 86.05 91.89 91.89 91.89 88.37 94.44 91.89 93.15
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U

M13°99 6 LanaNsUSeuieuUsEansamnsvegeuwuuItaeslitayaiivin SMOTE wavliivih SMOTE

. without SMOTE with SMOTE
. AN
bUUINADN e F1-
#9UVaYa | Accuracy | Percision | Recall Accuracy | Percision | Recall | F1-Score
Score
Support Vector 70:30 89.06 91.38 96.36 93.81 85.94 85.94 100 92.44
Machines 80:20 86.05 89.74 94.59 92.11 88.37 88.10 100 93.67
70:30 84.38 92.45 89.09 90.74 81.25 92.16 85.45 88.68
Decision Tree
80:20 90.70 90.24 100 94.87 79.07 93.75 81.08 86.96
70:30 90.62 92.98 96.36 94.64 85.94 96.00 87.27 91.43
Random Forest
80:20 90.70 92.31 97.30 94.74 83.72 94.12 86.49 90.14
70:30 89.06 94.44 92.73 93.58 78.12 95.56 78.18 86.00
XGBoost
80:20 86.05 91.89 91.89 91.89 76.74 96.55 75.68 84.85
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