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Using Machine Learning to Accelerate the Analysis and Approval of Personal Loans

and Reduce Non-Performing Loan Problems
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Abstract

The objective of this study is to apply the knowledge acquired from investigating
machine learning applications to enhance the speed of personal credit loan approval
analysis. Additionally, it aims to help mitigate the risk of approving loans for new applicants
that may lead to Non-Performing Loan (NPL). Because the current economic conditions are
still highly uncertain, there is a decreased ability for households to repay debts. This has led

to an increase in Non-Performing Loan (NPL) with a rising trend. This study utilizes customer

405



% :
”I"M WI T &REHh&F

GUANGXI UNIVE

N15UsEYNIVINTUNAUDNAIUIIYTLAUIRRAZUIUIIA AT 16
“Global Goals, Local Actions: Looking Back and Moving Forward 2024”
Tuil 20 HunAs W.A. 2567

credit data from the bank's database, employing the CRISP-DM (Cross-Industry Standard
Process for Data Mining) methodology for data analysis. The data is tested using models
such as Decision Tree, Random Forest, Logistic Regression, XGBoost, KNN, Naive Bayes, and
SVC. The model that demonstrates the highest predictive efficiency is XGBoost, with an
accuracy value of 0.84 obtained from testing using the F1-Score. Shows the ability to predict
at a fairly good level. However, the implementation of these models should be combined
with the decision-making process of those in charge. Including considering external factors in

the loan approval process.
Keywords: NPLs, Machine learning
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A fidwmalinislnssiiinsasuwladivlufienisiidenis Inefiansundenain amd 1
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NAADU Lﬁaiﬁﬁmmu%;ﬂaﬁy’qammjuwhﬁ’uéfw‘i% SMOTE (Synthetic Minority Oversampling
Technique) Vilslddaatioau 46,944 doya

1.4 ASLUINITVIAEDUY

Nndeyailld 46,944 doya vih Data Transform wazvinisuvsion1saeulUUIaes
waznaaey WWufevay 70 6o 30 Mnduthdeyailduiduuudansing 4 ilevuuusiaesiiinn
wnzaudmiuldau lnouuusiassildlunisnegeufie Decision Tree, Random Forest, Logistic
Regression, XGBoost, KNN, Naive bayes way SVC lunisnageu Tnefin1sTanaUssansA1nUes
wuudaedliialosdioTnusyansniwie F1-Scorec uaz Accuracy scorec NadwsTilgFamIsns

Foyaiflilumsaeunuudiaes uasvagou idoya fns1efl 1 anun 46,944 Foya
wusuaniug PL 917w 23,472 Joya uay NPL §1u3U 23,472 Joya
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M37 1 Mswlsteyadmiunisaeunuudnges uagnagey

PL NPL Total
Training 16,430 16,430 32,860
Test 7,042 7,042 14,084

A9 2 LU%EJULﬁEJUUS%?Wl%mWﬂmeﬂéfmsum Decision Tree, Random Forest, Logistic Regression,
XGBoost, KNN, Naive bayes wag SVC

Classifier F1 Score Accuracy
Decision Tree 0.79 0.78
Random Forest 0.76 0.75
Logistic Regression 0.69 0.56
XGBoost 0.84 0.83
KNN 0.81 0.80
Naive bayes 0.70 0.68
SVC 0.61 0.51

1.5 MsnadoulazUseiliuna (Evaluation)
HANIIAABUUSEANBAMAINFB RIS IResavn LuudIaesiiinugnies
Tunsviiunegean feasBendal
9113797 2 AlAIAILgndesInTign Ae XGBoost BsliArAugsisannis
yadaURIY F1-Score o 0.84 Faanunsniuvudassilulflunsiauiuuuneaoy dmsuv
wennaAaniildneliaaseld (NPLs) sely
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Loan_Term_M <= 179.5
gini = 0.5
samples = 32860
value = [16430, 16430]

Tvu:/

Income <= 6.5
gini = 0.448
samples = 19234

value = [6516, 12718)

Education <= 3.5
gini = 0,433
samples = 18432
value = [5842, 12590]

False

Job <= 9.5
gini = 0.396
samples = 13626
value = (9914, 3712

'

T

Approved <= 397500.0
gini = 0.268
samples = 802
value = [674, 128]

Loan_Term_M <= 180.5

gini = 0.491
samples = 4838
value = (2742, 2096]

AGE <= 625
gini=03
samples = 8788
value = [7172, 1616)

ol L\ L\ !

gini = 0.372 gini = 0.487
samples = 10970 samples = 7462
value = [2712, 8258] | | value = [3130, 4332]

gini = 0.087 gini = 0.445
samples = 485 samples = 317
value = [463, 22] | | value = [211, 106]

gini = 0.408 gini = 0.482 gini = 0,372
samples = 2533 samples = 2305 samples = 6238
value = [1811,722] | | value = [931, 1374] | | value = [4699, 1539]

gini = 0.059
samples = 2550

value = 2473, 77]
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LLUUR]"’laENmsﬂumiwmaaUﬁa Decision Tree, Random Forest, Logistic Regression, XGBoost,
KNN, Naive bayes wag SVC nadauuszansninvesuuudnasslagly F1-Scorec ay Accuracy
Score fiswaziduassil

1. Mnyedeyadidontn uuusians XGBoost fiUszdnawlunsinnegeaaddliiaia
gnFiBsINMInAGeUMe F1-Score aefil 0.8 uanafanmanunsavesnsviuneoglussiuiiameld
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Usz@nBnn 1 Neural Network tJusiu
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