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Implementasi dan Evaluasi Algoritma ARIMA dan membandingkan dengan 

Algoritma Prophet untuk Forecasting Penjualan Berbasis Business Intelligence 

Sheba Nurlitasari  

  
  

ABSTRAK 
 
Perkembangan Business Intelligence mendorong perusahaan memanfaatkan data historis 
sebagai dasar pengambilan keputusan yang lebih efektif. Namun, CV Magix Metro Media 
belum memiliki fitur forecasting yang mampu memprediksi penjualan secara otomatis 
sehingga perencanaan persediaan dan distribusi masih dilakukan berdasarkan pengalaman. 
Penelitian ini bertujuan mengimplementasikan algoritma AutoRegressive Integrated Moving 
Average (ARIMA) pada aplikasi Business Intelligence AROMETRIC serta membandingkan 
tingkat akurasinya dengan algoritma Prophet menggunakan Root Mean Square Error 
(RMSE). Metode penelitian meliputi pengumpulan data, pembentukan data time series, 
pengujian stasioneritas, proses differencing, pemilihan model terbaik berdasarkan nilai 
Akaike Information Criterion (AIC), pembentukan model ARIMA(0,1,1), implementasi 
pada aplikasi berbasis web, serta evaluasi hasil prediksi menggunakan RMSE. Dataset yang 
digunakan berupa 65 data penjualan bulanan periode Januari 2021 hingga Mei 2026. Hasil 
penelitian menunjukkan bahwa algoritma ARIMA memperoleh nilai RMSE sebesar 
4.103,963, lebih rendah dibandingkan algoritma Prophet dengan nilai RMSE sebesar 
10.889,179, sehingga ARIMA memberikan tingkat akurasi yang lebih baik pada data 
penelitian. Implementasi algoritma ARIMA pada aplikasi AROMETRIC mampu 
menghasilkan prediksi penjualan secara otomatis dan mendukung proses pengambilan 
keputusan yang lebih efektif melalui penyajian informasi prediktif berbasis Business 
Intelligence. 
 
Kata Kunci: ARIMA, Prophet, Forecasting, RMSE, Business Intelligence. 
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Implementation and Evaluation of the ARIMA Algorithm and Comparison with the 
Prophet Algorithm for Business Intelligence-Based Sales Forecasting 

  

ABSTRACT  
 

 The development of Business Intelligence has encouraged organizations to utilize historical 
data as a basis for more effective decision-making. However, CV Magix Metro Media has 
not yet implemented a forecasting feature capable of automatically predicting future sales, 
causing inventory planning and product distribution to rely primarily on experience. This 
study aims to implement the AutoRegressive Integrated Moving Average (ARIMA) algorithm 
in the AROMETRIC Business Intelligence application and compare its forecasting accuracy 
with the Prophet algorithm using Root Mean Square Error (RMSE). The research 
methodology consists of data collection, time series preparation, stationarity testing, 
differencing, model selection based on the Akaike Information Criterion (AIC), development 
of the ARIMA(0,1,1) model, implementation in a web-based application, and model 
evaluation using RMSE. The dataset consists of 65 monthly sales observations collected from 
January 2021 to May 2026. The experimental results show that the ARIMA model achieved 
an RMSE of 4,103.963, outperforming the Prophet model, which obtained an RMSE of 
10,889.179. These findings indicate that ARIMA provides better forecasting accuracy for the 
sales data used in this study. Furthermore, the implementation of the ARIMA algorithm in 
the AROMETRIC application enables automatic sales forecasting and supports more 
effective data-driven decision-making through Business Intelligence.Keywords: ARIMA, 
Prophet, Forecasting, RMSE, Business Intelligence. 

Keywords: ARIMA, Prophet, Forecasting, RMSE, Business Intelligence. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

https://lib.mercubuana.ac.id



 

x 
 

DAFTAR ISI  
  

 
HALAMAN SAMPUL.......................................................................................................... 0 

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

HALAMAN PENYATAAN KARYA SENDIRI ............................................................... ii 

PERNYATAAN SIMILARITY CHECK ......................................................................... iii 

HALAMAN PERSETUJUAN ........................................................................................... iv 

HALAMAN PENGESAHAN ............................................................................................... v 

KATA PENGANTAR ......................................................................................................... vi 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR DI 
REPOSITORI UMB .......................................................................................................... vii 

ABSTRAK ......................................................................................................................... viii 

ABSTRACT .......................................................................................................................... ix 

DAFTAR ISI.......................................................................................................................... x 

DAFTAR TABLE ............................................................................................................. xiii 

DAFTAR GAMBAR ......................................................................................................... xiv  

DAFTAR LAMPIRAN ....................................................................................................... xv 

BAB I  PENDAHULUAN ..................................................................................................... 1 

1.1  Latar Belakang ....................................................................................................... 1 

1.2   Perumusan Masalah .............................................................................................. 3 

1.3  Tujuan Penelitian .................................................................................................... 3 

1.4   Analisis Permasalahan ........................................................................................... 4 

1.4.1  Analisis Kondisi Penjualan ................................................................................. 4 

1.4.2  Analisis Permasalahan Forecasting Penjualan ................................................ 5 

1.4.3  Analisis Solusi Menggunakan Metode ARIMA ............................................. 6 

1.5  Batasan Penelitian .................................................................................................. 7 

BAB II TINJAUAN PUSTAKA .......................................................................................... 8 

2.1 Business Intelligence .............................................................................................. 8 

2.1.1  Definisi dan Konsep Business Intelligence ........................................................ 8 

2.1.2  Komponen-komponen Business Intelligence ................................................. 8 

2.1.3  Dashboard AROMETRIC ............................................................................ 10 

2.2 Analisis Time Series dan Metode ARIMA ........................................................... 11 

2.2.1 Konsep Time Series .......................................................................................... 11 

https://lib.mercubuana.ac.id



 

xi 
 

2.2.2 Karakteristik Data Time Series ......................................................................... 12 

2.2.3 Stasioneritas Data ............................................................................................. 12 

2.3 Metode ARIMA .......................................................................................................... 13 

2.3.1  Komponen AutoRegressive (AR) .................................................................... 15 

2.3.2  Komponen Integrated (I) .............................................................................. 15 

2.3.3 Komponen Moving Average (MA) .................................................................. 16 

2.3.4 Persamaan Umum Model ARIMA ................................................................... 16 

2.3.5  Tahapan Pembentukan Model ARIMA ........................................................ 17 

2.4  Evaluasi Model Forecasting: RMSE .................................................................... 19 

2.4.1  Root Mean Square Error (RMSE) .................................................................... 19 

2.5  Metode Prophet ..................................................................................................... 20 

2.5.1  Alasan Prophet Digunakan sebagai Benchmark ........................................... 22 

2.5.2 Perbandingan Algoritma ARIMA dan Prophet ................................................ 23 

2.6  Sistem Berbasis Web ............................................................................................ 25 

2.7 Pengembangan Sistem ................................................................................................ 25 

2.7.1 Metode Modified Waterfall .................................................................................. 26 

2.8 Pengujian dan Evaluasi Sistem ............................................................................. 26 

2.8.1 Black-box Testing ............................................................................................. 27 

2.8.2 System Usability Scale (SUS) .......................................................................... 27 

Perhitungan Rata-rata SUS ............................................................................................... 29 

2.9  Definisi Variabel Penelitian ................................................................................. 30 

2.10 Penelitian Terdahulu ............................................................................................. 32 

2.9 Kerangka Berfikir ................................................................................................. 35 

BAB III METODE PENELITIAN .................................................................................... 36 

3.1 Jenis Penelitian ..................................................................................................... 36 

3.2  Tahapan Penelitian ................................................................................................ 36 

3.4 Lokasi Penelitian .................................................................................................. 41 

3.5  Sumber Data ......................................................................................................... 41 

BAB IV HASIL & PEMBAHASAN .................................................................................. 42 

4.1  Dataset Penelitian ................................................................................................. 42 

4.2 Pembentukan Data Time Series .................................................................................. 44 

4.2.1  Pembagian Data Training dan Data Testing ................................................. 46 

4.3 Implementasi Metode ARIMA ............................................................................. 48 

4.4 Uji Stasioneritas Data ........................................................................................... 48 

4.4.1 Uji ADF pada Data Level (d = 0) ......................................................................... 49 

https://lib.mercubuana.ac.id



 

xii 
 

4.4.2 Proses Differencing dan Uji ADF pada d = 1 ................................................... 50 

4.5 Identifikasi Model Melalui Analisis ACF dan PACF ........................................... 51 

4.6 Estimasi Parameter dan Pemilihan Model ARIMA Terbaik ................................ 54 

4.6.1 Estimasi Parameter Model ARIMA(0,1,1) ........................................................... 55 

4.7 Uji Diagnostik Model (Uji Residual) ................................................................... 57 

4.8 Implementasi Forecasting dan Perhitungan Manual ............................................. 58 

4.8.1 Rumus Peramalan (Forecasting) Model ARIMA(0,1,1) ...................................... 58 

4.8.2 Contoh Perhitungan Manual dengan Substitusi Nilai Aktual ............................... 59 

4.8.3 Hasil Forecasting pada Data Uji (12 Bulan) ......................................................... 60 

4.9  Evaluasi Kinerja Model ARIMA .......................................................................... 62 

4.13 Implementasi Forecasting pada Aplikasi AROMETRIC ......................................... 64 

4.14 Pengujian Sistem ...................................................................................................... 67 

4.10  Evaluasi Model Prophet ....................................................................................... 69 

4.11 Perbandingan Kinerja Model ARIMA dan Prophet ............................................. 80 

4.12 Implikasi Hasil terhadap Sistem Business Intelligence ........................................ 82 

4.15 Pembahasan Hasil ..................................................................................................... 83 

4.15.1 Perbandingan Hasil Forecasting ................................................................... 84 

4.15.2 Analisis Perbandingan RMSE ...................................................................... 85 

4.15.3 Analisis Karakteristik Dataset ...................................................................... 86 

4.15.4 Implikasi terhadap Business Intelligence........................................................... 86 

BAB V .................................................................................................................................. 88 

KESIMPULAN DAN SARAN ........................................................................................... 88 

5.1 Kesimpulan ........................................................................................................... 88 

5.2 Saran ..................................................................................................................... 89 

DAFTAR PUSTAKA .......................................................................................................... 90 

LAMPIRAN......................................................................................................................... 92 

 
 

 
 
 
 
 
 
 
 

https://lib.mercubuana.ac.id



 

xiii 
 

 
 

DAFTAR TABLE  
 

Tabel 2.1 Perbandingan Aspek Arima dan Prophet .............................................................. 24 
Tabel 2.2 Interpretasi Skor System Usability Scale (SUS)................................................... 28 
Tabel 2.3 Hasil Perhitungan Skor SUS per Responden ........................................................ 29 
Tabel 2.4 Ringkasan Hasil Pengujian System Usability Scale (SUS) .................................. 30 
Tabel 4.1 Ringkasan Dataset Penelitian ................................................................................ 43 
Tabel 4.2 Statistik Deskriptif Data Aktual ............................................................................ 43 
Tabel 4.3 Data Time Series Aktual ....................................................................................... 44 
Tabel 4.4 Pembagian Data Training dan Data Testing ......................................................... 47 
Tabel 4.5 Hasil Uji ADF Data Level (d = 0) ........................................................................ 49 
Tabel 4.6 Contoh Perhitungan Manual Differencing Orde-1 ............................................... 50 
Tabel 4.7 Hasil Uji ADF Data Hasil Differencing Orde-1 (d = 1) ....................................... 51 
Tabel 4.8 Nilai ACF dan PACF Data Hasil Differencing (Lag 1-15) .................................. 52 
Tabel 4.9 Hasil Grid Search Kombinasi Model ARIMA(p,1,q) Berdasarkan AIC .............. 55 
Tabel 4.10 Hasil Estimasi Parameter Model ARIMA(0,1,1) ................................................ 56 
Tabel 4.11 Hasil Uji Ljung-Box pada Residual Model ARIMA(0,1,1) ............................... 57 
Tabel 4.12 Hasil Estimasi Parameter Model ARIMA(0,1,1) pada Data Latih (n = 53) ....... 58 
Tabel 4.13 Perbandingan Data Aktual dan Hasil Forecast ARIMA(0,1,1) pada Data Uji ... 60 
Tabel 4.14 Nilai Absolute Percentage Error (APE) Model ARIMA(0,1,1) per Periode ...... 63 
Tabel 4.15 Ringkasan Hasil Evaluasi Model ARIMA(0,1,1) pada Data Uji ........................ 64 
Tabel 4.16 Keterangan Kolom pada Tabel forecast_results ................................................. 65 
Tabel 4.17 Implementasi Komponen Business Intelligence dalam Prediksi Penjualan pada 
Aplikasi AROMETRIC ........................................................................................................ 66 
Tabel 4.18 Hasil Pengujian Black Box Testing Fitur Forecasting........................................ 67 
Tabel 4.19 Perbandingan Data Aktual dan Hasil Forecast Prophet pada Data Uji ............... 70 
Tabel 4.20 Ringkasan Hasil Evaluasi Model Prophet pada Data Uji ................................... 71 
Tabel 4.21 Perbandingan Ringkasan Evaluasi Model ARIMA(0,1,1) dan Prophet ............. 81 
Tabel 4.22 Hasil Peramalan Prophet untuk Beberapa Horizon Waktu ke Depan ................ 84 
Tabel 4.23 Perbandingan Nilai MAE dan RMSE Model ARIMA dan Prophet pada Evaluasi 
Tambahan ............................................................................................................................. 85 
 

 
 
 
 
 
 
 
 
 
 

https://lib.mercubuana.ac.id



 

xiv 
 

 

DAFTAR GAMBAR  
 

Gambar 2.1 Kerangka Berfikir Penelitian ............................................................................ 35 
Gambar 3.1 Tahapan Penelitian ............................................................................................ 36 
Gambar 4.1 Grafik Time Series Data Penjualan Aktual ...................................................... 44 
Gambar 4.2 Grafik Pembagian Data Training dan Data Testing .......................................... 47 
Gambar 4.3 Plot Data Hasil Differencing Orde-1 (d = 1) .................................................... 50 
Gambar 4.4 Plot ACF Data Hasil Differencing Orde-1 ........................................................ 53 
Gambar 4.5 Plot PACF Data Hasil Differencing Orde-1 ..................................................... 53 
Gambar 4.6 Plot Residual dan ACF Residual Model ARIMA(0,1,1) .................................. 58 
Gambar 4.7 Perbandingan Data Aktual vs Forecast ARIMA(0,1,1) pada Data Uji ............. 61 
Gambar 4.8 Hasil Forecast Penjualan 6 Bulan ke Depan (Juni-November 2026) ................ 62 
Gambar 4.9 Struktur Tabel forecast_results pada Basis Data AROMETRIC ...................... 65 
Gambar 4.10 Tampilan Hasil Forecasting pada Aplikasi AROMETRIC (1) ....................... 69 
Gambar 4.11 Tampilan Hasil Forecasting pada Aplikasi AROMETRIC (2) ....................... 69 
Gambar 4.12 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 1)73 
Gambar 4.13 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 2)73 
Gambar 4.14 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 3)74 
Gambar 4.15 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 4)74 
Gambar 4.16 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 5)75 
Gambar 4.17 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 6)75 
Gambar 4.18 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 7)76 
Gambar 4.19 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 8)76 
Gambar 4.20 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 9)76 
Gambar 4.21 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 10)
 .............................................................................................................................................. 77 
Gambar 4.22 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 11)
 .............................................................................................................................................. 77 
Gambar 4.23 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 12)
 .............................................................................................................................................. 78 
Gambar 4.24 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 13)
 .............................................................................................................................................. 78 
Gambar 4.25 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 14)
 .............................................................................................................................................. 79 
Gambar 4.26 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 15)
 .............................................................................................................................................. 79 
Gambar 4.27 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 16)
 .............................................................................................................................................. 80 
Gambar 4.28 Cuplikan Kode Program dan Output Perhitungan Model Prophet (Bagian 17)
 .............................................................................................................................................. 80 
Gambar 4.29 Perbandingan Forecast ARIMA(0,1,1) vs Prophet terhadap Data Aktual ...... 81 
 

 
 

https://lib.mercubuana.ac.id



 

xv 
 

DAFTAR LAMPIRAN 
  
  

Lampiran 1 . Kartu Asistensi Bimbingan....................................................................92 
Lampiran 2 . Curriculum Vitae................................................................................... 93 
Lampiran 3 . Halaman Pernyataan Karya Sendiri ..................................................... 94 
Lampiran 4 . Jadwal UJIKOM....................................................................................95 
Lampiran 5 . Surat Izin Riset Perusahaan ..................................................................96 
Lampiran 6 . Hasil Cek Turnitin ............................................................................... 97 
Lampiran 7 . Halaman Persetujuan ............................................................................98 
Lampiran 8 . Halaman Pengesahan.............................................................................99 
Lampiran 9 . Halaman Pernyataan Persetujuan Publikasi.........................................100 
 
  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://lib.mercubuana.ac.id




