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ABSTRAK 

 
Nama : Ahmad Muhyidin 

NIM : 41519110200 

Program Studi : Teknik Informatika 

Judul Laporan Skripsi : Analisa dan Implementasi Algoritma Random Forest 

dan Exponential Smoothing dalam Memprediksi 

Perkiraan Permintaan pada Manajemen Rantai Pasok 

Pembimbing : Mohamad Yusuf, S.Kom., M.C.S. 
 

Manajemen stok yang efektif merupakan tantangan utama dalam rantai pasok, 

terutama dalam menghadapi ketidakpastian permintaan pasar. Penelitian ini 

menganalisis dan mengimplementasikan algoritma Random Forest dan Simple 

Exponential Smoothing untuk memprediksi penjualan dengan tujuan 

mengoptimalkan permintaan stok di PT Karya Kreasi Nasional, menggunakan data 

riwayat transaksi penjualan produk. Dari evaluasi model, Simple Exponential 

Smoothing menunjukkan performa terbaik dengan metrik MAE 11.49, MSE 

1361.64, RMSE 36.9, dan MAPE 24.78, dibandingkan dengan Holt Linear Trend 

(MAE 12.51, MSE 1063.28, RMSE 32.61, MAPE 36.63) dan Holt-Winters 

Seasonal (MAE 12.51, MSE 997.35, RMSE 31.58, MAPE 45.07). Sementara itu, 

Random Forest menunjukkan metrik yang kurang optimal (MAE 17.91, MSE 

4688.8, RMSE 68.47, MAPE 73.27). Implementasi model dalam sistem 

manajemen stok perusahaan menggunakan Django REST Framework dan Vue.js 

telah diuji dengan data baru dan menunjukkan akurasi serta keandalan yang baik. 

Evaluasi hasil prediksi mingguan dibandingkan dengan penjualan nyata pada 

minggu pertama Juli 2024 menghasilkan metrik MAE 11.07, MSE 689.41, RMSE 

26.26, dan MAPE 53.78. Hasil ini menunjukkan bahwa model prediksi dapat 

memfasilitasi pengoptimalan persediaan, mengurangi risiko kelebihan dan 

kekurangan stok, serta meningkatkan efisiensi operasional. 

 

Kata Kunci: Random Forest, Exponential Smoothing, Manajemen Stok, Perkiraan 

Permintaan,Django REST Framework 
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ABSTRACT 

 
Name : Ahmad Muhyidin 

NIM : 41519110200 

Study Program : Teknik Informatika 

Title Thesis : Analisa dan Implementasi Algoritma Random Forest 

dan Exponential Smoothing dalam Memprediksi 

Perkiraan Permintaan pada Manajemen Rantai Pasok 

Counsellor : Mohamad Yusuf, S.Kom., M.C.S. 

 

Effective stock management is a critical challenge in supply chain management, 

particularly when addressing market demand uncertainties. This study analyzes 

and implements Random Forest and Simple Exponential Smoothing algorithms to 

forecast sales with the objective of optimizing stock demand at PT Karya Kreasi 

Nasional, utilizing historical sales transaction data. The evaluation results indicate 

that Simple Exponential Smoothing outperforms other methods, with metrics of 

MAE 11.49, MSE 1361.64, RMSE 36.9, and MAPE 24.78. In comparison, Holt 

Linear Trend achieves MAE 12.51, MSE 1063.28, RMSE 32.61, and MAPE 36.63, 

while Holt-Winters Seasonal records MAE 12.51, MSE 997.35, RMSE 31.58, and 

MAPE 45.07. Random Forest, on the other hand, demonstrates less favorable 

metrics with MAE 17.91, MSE 4688.8, RMSE 68.47, and MAPE 73.27. The 

implementation of the prediction models in the company's stock management 

system using Django REST Framework and Vue.js was validated with new data, 

showing satisfactory accuracy and reliability. A comparison of weekly predictions 

against actual sales for the first week of July 2024 yields metrics of MAE 11.07, 

MSE 689.41, RMSE 26.26, and MAPE 53.78. These findings suggest that the 

prediction models can significantly contribute to inventory optimization, mitigate 

the risks of overstocking and stockouts, and enhance operational efficiency. 

 
Keywords: Random Forest, Exponential Smoothing, Stock Management, Demand 

Forecast, Django REST Framework 

 
 

http://lib.mercubuana.ac.id 
Menteng



 
 

viii 

DAFTAR ISI 

 

HALAMAN JUDUL .............................................................................................. i 

HALAMAN PERNYATAAN KARYA SENDIRI ............................................. ii 

HALAMAN PENGESAHAN .............................................................................. iii 

KATA PENGANTAR .......................................................................................... iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS 

AKHIR UNTUK KEPENTINGAN AKADEMIS .............................................. v 

ABSTRAK ............................................................................................................ vi 

ABSTRACT ......................................................................................................... vii 

DAFTAR ISI ....................................................................................................... viii 

DAFTAR TABEL ................................................................................................. x 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR LAMPIRAN ...................................................................................... xiv 

BAB I PENDAHULUAN ...................................................................................... 1 
1.1 Latar Belakang ................................................................................................. 1 
1.2 Perumusan Masalah ......................................................................................... 2 
1.3 Tujuan Penelitian ............................................................................................. 2 
1.4 Manfaat Penelitian ........................................................................................... 2 
1.5  Batasan Penelitian ............................................................................................ 3 
BAB II TINJAUAN PUSTAKA ........................................................................... 4 
2.1 Penelitian Terdahulu ........................................................................................ 4 
2.2 Teori Pendukung ............................................................................................ 19 

2.2.1 Peramalan Permintaan ........................................................................ 19 
2.2.2 Manajemen Rantai Pasok ................................................................... 19 
2.2.3 Data Mining ........................................................................................ 19 
2.2.4 Decision Tree ...................................................................................... 20 
2.2.5 Algoritma Random Forest .................................................................. 20 
2.2.6 Algoritma Exponential Smoothing ..................................................... 21 
2.2.7 Evaluasi Kinerja Model Prediksi ........................................................ 22 
2.2.8 Penerapan dalam Manajemen Rantai Pasok ....................................... 24 
2.2.9 Python ................................................................................................. 24 
2.2.10 Django REST Framework .................................................................. 25 
2.2.11 VueJS .................................................................................................. 25 
2.2.12 Pandas ................................................................................................. 26 
2.2.13 Matpolib .............................................................................................. 26 
2.2.14 Scikit-Learn (sklearn) ......................................................................... 27 
2.2.15 Statsmodels ......................................................................................... 27 
2.2.16 Postgres ............................................................................................... 27 

BAB III METODE PENELITIAN .................................................................... 28 

http://lib.mercubuana.ac.id 
Menteng



 
 

ix 

3.1 Jenis Penelitian ............................................................................................... 28 
3.2 Tahapan Peniltian ........................................................................................... 29 

3.2.1 Studi Literatur ..................................................................................... 29 
3.2.2 Pengumpulan Data .............................................................................. 30 
3.2.3 Pengolahan Data ................................................................................. 30 
3.2.4 Data Preprocessing ............................................................................. 30 
3.2.5 Analisis ............................................................................................... 31 
3.2.6 Evaluasi ............................................................................................... 32 
3.2.7 Implementasi ....................................................................................... 32 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ................................... 33 

4.1 Dataset ............................................................................................................ 33 
4.1.1 Tabel Produk ....................................................................................... 33 
4.1.2 Tabel Stok Produk .............................................................................. 33 
4.1.3 Tabel Transaksi ................................................................................... 34 
4.1.4 Tabel Transaksi Item .......................................................................... 35 

4.2 Pre-Processing ................................................................................................ 36 
4.3 Pembuatan Model .......................................................................................... 28 

4.3.1 Model Random Forest ........................................................................ 38 
4.3.2 Model Exponential Smoothing ........................................................... 40 

4.4 Pengujian ........................................................................................................ 41 
4.5 Analisis Hasil ................................................................................................. 41 

4.5.1 Komparasi Hasil Metrik Evaluasi ....................................................... 41 
4.5.2 Komparasi Holt Linear Trend Aditif dan Multiplikatif ...................... 42 
4.5.3 Komparasi Holt Winter Seasonal Aditif dan Multiplikatif ................. 42 
4.5.4 Evaluasi Akurasi Prediksi Berdasarkan Penjualan Nyata................... 42 
4.5.5 Visualisasi Metrik Evaluasi ................................................................ 43 
4.5.6 Visualisasi Holt Linear Trend Aditif dan Multiplikatif ...................... 44 
4.5.7 Visualisasi Holt Linear Trend Aditif dan Multiplikatif ...................... 45 
4.5.8 Visualisasi Hasil Prediksi dengan Penjualan Nyata ........................... 45 

4.6 Diskusi Hasil .................................................................................................. 46 

4.7 Implementasi .................................................................................................. 47 
4.7.1 Menampilkan Hasil Prediksi ............................................................... 47 
4.7.2 Fitur Interaktif ..................................................................................... 47 
4.7.3 Hosting dan Integrasi dengan Dashboard ........................................... 48 
4.7.4 Tangkapan Layar ................................................................................ 48 

BAB V PENUTUP ............................................................................................... 50 
5.1 Kesimpulan .................................................................................................... 50 
5.2 Saran............................................................................................................... 50 

DAFTAR PUSTAKA .......................................................................................... 51 
LAMPIRAN ......................................................................................................... 53 

Lampiran 1 Kartu Asistensi .................................................................................. 53 
Lampiran 2 Lampiran Halaman Persetujuan......................................................... 54 
Lampiran 3 Curriculum Vitae ............................................................................... 55 
Lampiran 4 Surat Pernyataan HKI ........................................................................ 56 

Lampiran 5 Sertifikat BNSP ................................................................................. 58 

http://lib.mercubuana.ac.id 
Menteng



 
 

x 

Lampiran 6 Surat Izin Riset Perusahaan ............................................................... 59 
Lampiran 7 Form Revisi Dosen Penguji ............................................................... 60 
Lampiran 8 Hasil Cek Turnitin ............................................................................. 62 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://lib.mercubuana.ac.id 
Menteng



 
 

xi 

DAFTAR TABEL 

Tabel 2.1 Tabel Penelitian Terdahulu .............................................................. 4 

Tabel 4.1 Contoh Dataset Tabel Produk .......................................................... 33 

Tabel 4.2 Contoh Dataset Tabel Stok Produk .................................................. 34 

Tabel 4.3 Contoh Dataset Tabel Transaksi ...................................................... 35 

Tabel 4.4 Contoh Dataset Tabel Transaksi Item .............................................. 35 

Tabel 4.5 Contoh Dataset yang telah Dipreprocess ......................................... 38 

Tabel 4.6 Hasil Pengujian Model ..................................................................... 41 

Tabel 4.7 Komparasi Holt Linear Trend Aditif dan Multiplikatif ................... 42 

Tabel 4.8 Komparasi Holt Winter Seasonal Aditif dan Multiplikatif .............. 42 

Tabel 4.9 Komparasi Hasil Prediksi dengan Penjualan Nyata ......................... 42 

 

 

 

  

 

 
 
 
 
  

http://lib.mercubuana.ac.id 
Menteng



 
 

xii 

DAFTAR GAMBAR 

Gambar 2.1 Decision Tree ............................................................................... 20 

Gambar 2.2 Algoritma Random Forest ............................................................ 20 

Gambar 2.3 Formula Simple Exponential Smoothing (SES) .......................... 21 

Gambar 2.4 Formula Holt’s Linear Trend ....................................................... 21 

Gambar 2.5 Formula Holt-Winters Seasonal Model Adiftif ............................ 22 

Gambar 2.6 Formula Holt-Winters Seasonal Model Multiplikatif .................. 22 

Gambar 2.7 Formula Mean Absolute Error (MAE) ......................................... 23 

Gambar 2.8 Formula Mean Squared Error (MSE) ........................................... 23 

Gambar 2.9 Formula Root Mean Squared Error (RMSE) ............................... 24 

Gambar 2.10 Formula Mean Absolute Percentage Error (MAPE) .................. 24 

Gambar 2.11 Logo Python ............................................................................... 24 

Gambar 2.12 Logo Django REST Framework ................................................ 25 

Gambar 2.13 Logo VueJS ................................................................................ 25 

Gambar 2.14 Logo Pandas ............................................................................... 26 

Gambar 2.15 Logo Matpolib ............................................................................ 26 

Gambar 2.16 Logo Scikit-Learn (sklearn) ....................................................... 27 

Gambar 2.17 Logo Statsmodels ....................................................................... 27 

Gambar 2.18 Logo Postgres ............................................................................. 27 

Gambar 3.1 Tahapan Penelitian ....................................................................... 29 

Gambar 4.1 Mengimport Package Random Forest .......................................... 39 

Gambar 4.2 Menentukan Parameter untuk Model Random Forest.................. 39 

Gambar 4.3 Menentukan Variable X(dependen) dan y(independen) .............. 39 

Gambar 4.4 Proses Pelatihan dan Pengujian Random Forest .......................... 39 

Gambar 4.5 Tahapan untuk Melatih Algoritma Random Forest...................... 39 

Gambar 4.6 Mengimport Package Exponential Smoothing ............................. 40 

Gambar 4.7 Menentukan Parameter untuk Model Exponential Smoothing .... 40 

Gambar 4.8 Menentukan Indeks Frekuensi Mingguan .................................... 40 

Gambar 4.9 Tahapan untuk Melatih Algoritma Exponential Smoothing ........ 40 

Gambar 4.10 Kode untuk Menghitung Metrik Evaluasi .................................. 41 

Gambar 4.11 Grafik Komparasi MAE untuk masing - masing Model ............ 43 

http://lib.mercubuana.ac.id 
Menteng



 
 

xiii 

Gambar 4.12 Grafik Komparasi MSE untuk masing - masing Model ............. 43 

Gambar 4.13 Grafik Komparasi RMSE untuk masing - masing Model .......... 44 

Gambar 4.14 Grafik Komparasi MAPE untuk masing - masing Model .......... 44 

Gambar 4.15 Grafik Holt Linear Trend Aditif dan Multiplikatif .................... 45 

Gambar 4.16 Grafik Holt Winter SeasonalAditif dan Multiplikatif ................ 45 

Gambar 4.17 Grafik Akurasi Prediksi Berdasarkan Penjualan Nyata ............. 45 

Gambar 4.18 Tabel Hasil Prediksi dengan Fitur Pengurutan dan Pencarian ... 49 

Gambar 4.19 Integrasi Tabel Prediksi Penjualan dalam Dashboard ................ 49 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://lib.mercubuana.ac.id 
Menteng



 
 

xiv 

DAFTAR LAMPIRAN 

Lampiran 1 Kartu Asistensi ............................................................................. 53 

Lampiran 2 Lampiran Halaman Persetujuan.................................................... 54 

Lampiran 3 Curiculum Vitae ........................................................................... 55 

Lampiran 4 Surat Pernyataan HKI ................................................................... 56 

Lampiran 5 Sertifikat BNSP ............................................................................ 58 

Lampiran 6 Surat Izin Riset Perusahaan .......................................................... 59 

Lampiran 7 Form Revisi Dosen Penguji .......................................................... 60 

Lampiran 8 Hasil Cek Turnitin ........................................................................ 62 

 

 
 
 

http://lib.mercubuana.ac.id 
Menteng




