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ABSTRACT

SAGARA ANDI LADZUARDI SUWARSA, 2026. Predictive Classification of
Operational Time Efficiency Using Random Forest and Decision Tree Algorithms (A Case
Sudy at PT XYZ) under the guidance of Dra. Onoy Rohaeni, M.Sc. and M. Haris Fadhillah,
SE, MM.

Operational time efficiency is important in manufacturing because differences
between Actual Hours and Standard Hours indicate whether a production process is
completed within or exceeds the established standard. This study aims to describe the
characteristics and distribution of production efficiency data, evaluate and compare the
performance of Decision Tree and Random Forest algorithms, and identify variables that
contribute most to the classification of Efficiency Satus.

This research uses a quantitative approach with a computational experimental
method. Operational data from the SAP Production Planning module of PT XYZ were
cleaned and aggregated from 266,751 raw rows into 57,519 units of analysis. Efficiency
Satus was classified as Favorable when Actual Hours were lessthan or equal to Sandard
Hours and Unfavorable when Actual Hours exceeded Standard Hours. The models were
evaluated using accuracy, precision, recall, F1-Score, and AUC-ROC.

The results show that 62.51% of the data were Favorable and 37.49% were
Unfavorable. Decision Tree achieved accuracy of 99.40%, precision of 99.42%, recall of
98.98%, F1-Score of 99.20%, and AUC-ROC of 99.32%. Random Forest achieved
accuracy of 98.88%, precision of 98.52%, recall of 98.49%, F1-Score of 98.50%, and
AUC-ROC of 99.93%. Decision Tree was selected as the best model based on its higher
accuracy, precision, recall, and F1-Score. Featureimportance analysis showed that Direct

Labor and Standard Hours contributed the most to the classification of Efficiency Status.

Keywords: Classification, Decision Tree, Random Forest, Operational Time Efficiency,
SAP PP.



ABSTRAK

SAGARA ANDI LADZUARDI SUWARSA, 2026. Klasifikas Prediktif
Efisens Waktu Operas Menggunakan Algoritma Random Forest dan Decision Tree
(Studi Kasus pada PT XY Z). Di bawah bimbingan Dra. Onoy Rohaeni, M.Sc. dan M. Haris
Fadhillah, SE, MM.

Efisens waktu operas merupakan faktor penting dalam manufaktur karena
perbedaan antara Actual Hours dan Standard Hours dapat mengindikasikan apakah suatu
proses produksi berjalan sesuai rencana atau mengalami keterlambatan. Selisih (variance)
antara keduanya menjadi indikator utama kinerja operasional. Pendlitian ini bertujuan
untuk mendeskripsikan karakteristik dan distribusi data efisensi produksi, mengeval uasi
serta membandingkan performa algoritma Decision Tree dan Random Forest, dan
mengidentifikasi variabel prediktor yang paling berkontribusi dalam klasifikasi Status
Efisensi.

Penelitian ini menggunakan pendekatan kuantitatif dengan metode eksperimental
komputasi yang mengikuti kerangka CRISP-DM. Dataoperasional dari modul Production
Planning SAP PT XY Z dibersihkan dan diagregasi dari 266.751 baris data mentah menjadi
57.519 unit analisis berdasarkan kombinasi Order dan Work Center. Status Efisiens
diklasifikasikan sebagai Favorable apabila Actual Hours kurang dari atau sama dengan
Sandard Hours, dan Unfavorable apabila Actual Hours melebihi Sandard Hours. Data
dibagi menjadi 80% data |atih dan 20% data uji secara stratified. Kedua model dioptimasi
menggunakan grid search dengan 5-fold cross-validation dan dievaluas menggunakan
metrik accuracy, precision, recall, F1-Score, dan AUC-ROC.

Hasil penditian menunjukkan bahwa 62,51% data tergolong Favorable dan
37,49% tergolong Unfavorable. Decision Tree memperoleh accuracy 99,40%, precision
99,42%, recall 98,98%, F1-Score 99,20%, dan AUC-ROC 99,32%. Sementaraitu, Random
Forest memperol eh accuracy 98,88%, precision 98,52%, recall 98,49%, F1-Score 98,50%,
dan AUC-ROC 99,93%. Meskipun Random Forest unggul pada AUC-ROC, Decision Tree
dipilih sebagai model terbaik karena keunggulannya pada empat metrik utama lainnya,
khususnya recall dan F1-Score. Analisis feature importance pada model terbaik
menunjukkan bahwa Direct Labor (54,42%) dan Standard Hour s (42,62%) merupakan dua
faktor paling dominan dalam memprediks Status Efisiensi.

Kata Kunci: Klasifikasi, Decison Tree, Random Forest, Efisienss Waktu Operas,
SAP PP.
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