
Predicting Loan 
Approval
By Tangyue Gong, Haotian Kang, 
Rongsheng Zhang, Aditya Agarwal



Research Motivation

Primary Research Goal - To build a predictive model that will effectively predict 
loan approval status for new datasets.

Secondary Research Goal - To build a model that can yield interpretative insights 
about the nature of the relationship between the variables in our dataset

Motivation - Debt is a vital for both our personal finances and the economy in 
general. As we use debt progress in life, we wanted to analyse how different 
personal metrics impact an individual’s ability to obtain loans. 

Example Use Case - Any bank or financial institution that wants to decide whether 
or not to provide a loan to a potential borrower



Dataset Discussion

Dataset Origin - Combination of Credit Risk and Financial Risk for Loan Approval 
Dataset. Contains synthetic data

Cleaning - No implicit or explicit missing variables. Eliminated data with 
person_age > 100

Classifier Preference - Minimizing false positive outcomes.



Preliminary Analysis - Single variable

● Slightly higher interest rates for approval loans

● Approval rates vary by purpose



Preliminary Analysis - Weak Interaction

Lines overlap → no clear 

interaction between gender & 

interest rate.



Preliminary Analysis - Strong Interaction

Age × Previous Defaults:
Strong difference: approval drops with age 
for no-default group, stays near zero for 
defaults.

Loan Amount × Loan Intent:
Slopes vary by intent → moderate 
interaction between amount & purpose.



Feature Selection

Experiment - lambda ranging 
from 0.00001 to 0.1

Analysis - Highest AUC when 
lambda is small. All features 
bring enough predictive power.



Feature Selection - Result



Best Model Discussion



Best Model Discussion

Best Model - Low FPR

FPR - 0.0530

TPR - 0.600



Best Model Discussion - Equation



Additional Analysis - K-Means 

Three clusters: 
low-risk, medium-risk and high-risk

Compare the differences between each cluster:
By comparing cluster 0 and cluster 2, under the condition that person_income is 
similar, the higher the loan_int_rate is, the higher the probability of loan approval is



Project Summary and Recommendations
Research Motivation - Develop an accurate and interpretable model to assist banks 
in making informed loan decisions.

Dataset Discussion - Use a synthetic dataset from kaggle and clean up the 
abnormal data of age.

Preliminary Analysis - Find loan_int_rate and loan_intent have strong impact; 
identify key interaction effects, especially with previous_loan_defaults.

Feature Selection - Use K-fold cross-validation on LASSO logistic regression model 
for robust feature selection.

Model Discussion - Fit a LASSO logistic regression model, achieving a high test 
AUC score of 0.935, indicating accurate prediction.



Shortcomings

 A synthetic dataset
lacks extreme values

Limit explanatory variables

Limit to LASSO logistic regression



Future Work

Use more realistic datasets

Incorporate more financial ratios 
(debt-to-income, loan-to-value)

Try more models and feature selection 
methods  
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Thank you for 
listening


