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Abstract

This study developed a machine learning model to predict the probability of delinquency among credit card users
in their 20s and analyzed key influencing variables using the Shapley Additive Explanations (SHAP) method. The
study utilized financial synthetic data from AI-Hub, constructing a dataset of 232,716 cases that included credit card
users’ spending patterns and credit information. The predictive performance of the models was evaluated by
comparing Random Forest and XGBoost, and SHAP analysis identified the credit card utilization rate and the
proportion of discretionary spending as key factors increasing the risk of delinquency. This study provides empirical
evidence that can help financial institutions establish more precise credit evaluation criteria and develop customized

financial strategies that consider the financial habits of consumers in their 20s.
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Table 1. Model-specific hyperparameter tuning

Random forest
Parameter Value Parameter Value
max_depth None n_estimators 100
min_samples_split 2 min_samples_leaf 1
Accuracy 0.828504
XGBoost
Parameter Value Parameter Value
sub_samples 1.0 reg_lambda 2
reg_alpha 1 n_estimators 190
max_depth 9 learning_rate 0.10666
gamma 02 colsample_bytree 06
Accuracy 0.825701
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RFECV(Recursive Feature Elimination with Cross
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Table 2. Performance improvement of the random forest
model after RFECV

Before After

Number of features 43 38
Accuracy 0.826 0.834
Precision 0.827 0.837
Recall 0.826 0.834
F1 score 0.825 0.833
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Fig. 1. Result of feature importance analysis
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Variable Type Description

amt_credit_limit_ c Card credit limit usage
use amount
amt_limit_ps icr C Available credit limit increase
amount

Number of transactions
(lump-sum, installment, cash
advance, card loan) in the
last 6 months

Number of months since
credit card issuance

Total amount spent over 6
months

Total spending amount
(lump-sum, installment, cash
advance, card loan) in the
last 6 months

Lump-sum spending amount
in the last 6 months
Change in spending amount

cnt_ccd_rém M

mn_credit_It_ent A

amt_sum_sum A
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amt_pif_rém ratio A

amt_sum_i/d A compared to the previous
month
amt_shop_conv._ Shopping aﬁd gonvenlenoe
. A store spending in the last 6
ratio
months
amt_bilratio A Payment amount for the last
6 months

M: Member, C: Credit, A: Approval sales
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