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ABSTRAK

Komparasi Metode Vektorisasi Untuk Klasifikasi Akun Belanja Operasional/Non
Operasional Berbasis Natural Language Processing (NLP)

Oleh: Gahara Dijerja (NIM 2311601849)

Ketidakpatuhan dalam klasifikasi akun belanja, terutama pada akun belanja
operasional lainnya (521119) dan belanja non-operasional lainnya (521219),
berpotensi menurunkan kualitas penyajian laporan keuangan pemerintah karena
kedua akun tersebut kerap dipakai sebagai akun penampungan sementara sehingga
memunculkan risiko bias pencatatan. Penelitian ini bertujuan mengembangkan dan
mengevaluasi sistem klasifikasi otomatis akun belanja pemerintah berbasis teks
untuk membantu proses verifikasi dan meningkatkan konsistensi pembebanan
akun. Data yang digunakan merupakan data riil transaksi SAKTI tahun 2024 yang
merepresentasikan sembilan kelas akun belanja (521111-521219) dengan fokus
pengujian pada pemisahan operasional dan non-operasional. Uraian transaksi
diproses melalui tahapan text preprocessing (pembersihan teks, normalisasi,
tokenisasi, penghapusan stopword, dan stemming), kemudian direpresentasikan
menggunakan TF-IDF, Bag-of-Words, Word2Vec, serta pendekatan kontekstual
berbasis BERT. Selanjutnya, vektor fitur diklasifikasikan menggunakan Support
Vector Machine (SVM), eXtreme Gradient Boosting (XGBoosf), dan BERT, dengan
penanganan ketidakseimbangan kelas menggunakan SMOTE pada tahap pelatihan.
Hasil evaluasi menunjukkan bahwa kombinasi Word2Vec + XGBoost memberikan
performa terbaik dengan skor cross-validation tertinggi 84,50 sekaligus waktu
inferensi tercepat 0,0048 detik. BoW + XGBoost mencatat precision tertinggi
86,21%, sedangkan BERT menghasilkan confidence hingga 99,89% namun
memerlukan waktu komputasi lebih lama (0,1338 detik). Penelitian ini juga
menghasilkan prototipe aplikasi berbasis web menggunakan Streamlit untuk
mendukung inferensi dan evaluasi model secara langsung. Implikasi penelitian ini
adalah tersedianya decision support yang dapat mengurangi penggunaan akun
penampungan secara tidak tepat, mempercepat verifikasi transaksi, meningkatkan
audit-readiness, serta menjadi dasar integrasi bertahap ke proses bisnis verifikasi
dan pembaruan model berkala berbasis data transaksi terbaru.

Kata kunci: BERT, Klasifikasi, Machine Learning, NLP, XGBoost.



ABSTRACT

Comparison of Vectorization Methods for the Classification of Operational and
Non-Operational Expenditure Accounts Based on
Natural Language Processing (NLP)

By: Gahara Dijerja (NIM 2311601849)

Non-compliance in expenditure account classification, particularly for “Other
Operating Expenditures” (521119) and “Other Non-Operating Expenditures”
(521219), can reduce the quality of government financial reporting because both
accounts are often used as temporary holding accounts, thereby increasing the risk
of recording bias. This study aims to develop and evaluate an automatic text-based
classification system for government expenditure accounts to support the
verification process and improve the consistency of account charging. The study
uses real transaction data from the SAKTI system in 2024, representing nine
expenditure account classes (521111-521219), with an emphasis on distinguishing
operating versus non-operating transactions. Transaction descriptions are
processed through standard text preprocessing (text cleaning, normalization,
tokenization, stopword removal, and stemming), then transformed into numerical
representations using TF-IDF, Bag-of-Words, Word2Vec, and a contextual
approach based on BERT. The resulting feature vectors are classified using
Support Vector Machine (SVM), eXtreme Gradient Boosting (XGBoost), and BERT,
while class imbalance is addressed using SMOTE during the training stage. The
evaluation results indicate that the Word2Vec + XGBoost combination achieves the
best overall performance, obtaining the highest cross-validation score of 84.50 and
the fastest inference time of 0.0048 seconds. Although BoW + XGBoost records the
highest precision (86.21%), Word2Vec + XGBoost is recommended due to its
semantic stability. In contrast, BERT yields the highest prediction confidence (up
to 99.89%) but requires the longest computation time (0.1338 seconds). This study
also delivers a web-based prototype application developed with Streamlit to enable
direct model inference and evaluation. The practical implication of this research is
the availability of a decision-support mechanism that can reduce inappropriate use
of holding accounts, accelerate transaction verification, enhance audit readiness,
and serve as a foundation for gradual integration into verification workflows and
periodic model updates using the most recent transaction data.

Keywords: BERT, Classification, Machine Learning, NLP, XGBoost.
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