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ABSTRACT

Student Name /NPM : FERDI FIRDAUS EGA PRATAMA /
22081010247

Thesis Title . CLASSIFICATION OF PRIORITY RECIPIENTS
FOR RTLH ASSISTANCE USING LIGHTGBM
WITH  BAYESIAN  OPTIMIZATION IN
JOMBANG REGENCY

Advisor : 1. Eva Yulia Puspaningrum, S.Kom., M.Kom.
2. Muhammad Muharrom Al Haromainy, S.Kom.,
M.Kom.

ABSTRACT

The Uninhabitable Housing Assistance (RTLH) assistance program in Jombang
Regency still faces challenges in determining aid recipient priorities because the
selection process is conducted manually and involves many assessment variables.
This study aims to develop a classification model for RTLH assistance recipient
priorities using the Light Gradient Boosting Machine (LightGBM) algorithm with
hyperparameter optimization through Bayesian Optimization. The dataset used in
this study was obtained from the Department of Housing and Settlement Areas of
Jombang Regency, consisting of 9,173 data records. After data cleaning, the dataset
was reduced to 7,280 records with 36 variables representing housing physical
conditions and household socio-economic characteristics. The preprocessing stage
included missing value removal, categorical data transformation using Label
Encoding, and numerical data normalization using Min-Max Scaler. The evaluation
results showed that the baseline model achieved an accuracy of 93.44%, precision
of 94.89%, recall of 93.95%, and F1-Score of 94.42%. After optimization using
Bayesian Optimization, the model performance improved with an accuracy of
94.71%, precision of 95.26%, recall of 95.81%, and F1-Score of 95.53%. The
optimized model was implemented into a Streamlit-based web application to
support the initial selection process of RTLH assistance recipients more quickly
and objectively. Overall, the combination of LightGBM and Bayesian Optimization
improved the classification performance in determining RTLH assistance recipient
priorities in Jombang Regency.

Keywords : RTLH Classification, LightGBM, Bayesian Optimization,
Machine Learning, Decision Support System
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NOMENCLATURE

x : Original data value
x' : Normalized value
Xmin : Minimum value of a variable
Xmax : Maximum value of a variable
Fy(x) : Initial boosting model
E, (x) :  Boosting model at the m-th iteration
fm (x) . Weak learner or decision tree at the m-th
iteration
Tim :  Residual or pseudo-residual
Vi : Actual value of the i-th observation
9, :  Predicted value of the i-th observation
Vi — W :  Difference between actual and predicted values
n :  Learning rate
A L2 regularization parameter
y : Node-splitting penalty
G : Sum of gradients in the left branch
Gg : Sum of gradients in the right branch
H, Sum of Hessians in the left branch
Hpg : Sum of Hessians in the right branch
u(x) . Gaussian Process mean function
k(x,x") . Kernel or covariance function
f(x) . Objective function
fx™) * Best objective function value
El(x) Expected Improvement
N(u(x), k(x,x") : Gaussian Process distribution
TP : True Positive
TN ©  True Negative
FP :  False Positive
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TP + TN

TP + FP
TP + FN

Accuracy
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Recall

F1-Score

TP+TN
TP +TN + FP +FN
TP
TP + FP
TP
TP +FN
2 X Precision X Recall

Precision + Recall
X — Xmin

Xmax — Xmin

M
D hn®
m=1
L0 F(x.0)

argmax

False Negative

Number of correct predictions

Total positive predictions

Total actual positive instances

Model accuracy

Correctness of positive predictions

Ability to identify positive instances

Harmonic mean of precision and recall

Accuracy formula

Precision formula

Recall formula

F1-Score formula

Min-Max normalization formula

Sum of boosting models

Loss function

Optimal maximum value
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