
 

xii 

 

DAFTAR ISI 

 

LEMBAR PENGESAHAN SKRIPSI ............................................................................................ i 

ABSTRAK .................................................................................................................................. vii 

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

KATA PENGANTAR ................................................................................................................. xi 

DAFTAR ISI ............................................................................................................................... xii 

DAFTAR GAMBAR ................................................................................................................. xvi 

DAFTAR TABEL ..................................................................................................................... xvii 

BAB 1............................................................................................................................................ 1 

PENDAHULUAN ......................................................................................................................... 1 

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

1.2 Perumusan Masalah ........................................................................................... 2 

1.3 Batasan Masalah ................................................................................................ 2 

1.4 Manfaat Penelitian ............................................................................................. 2 

1.5 Tujuan Penelitian ............................................................................................... 3 

BAB 2............................................................................................................................................ 4 

KAJIAN PUSTAKA ..................................................................................................................... 4 

2.1 Studi Literatur ................................................................................................................ 4 

2.2 Bahan Bakar Minyak (BBM) dan Harga Bahan Pokok ................................................. 6 

2.3 Exponential Smoothing .................................................................................................. 6 

2.4 Holt-Winters .................................................................................................................. 7 

2.5 Google Colaboratory.................................................................................................... 10 

2.6 Uji Akar Unit ............................................................................................................... 10 

2.7 Long Short Term Memory (LSTM) ............................................................................. 11 

2.8 Min-Max Normalization .............................................................................................. 14 

2.9 Denormalisasi .............................................................................................................. 14



 

xiii 

 

2.10 Mean Absolute Percentage Error (MAPE) .................................................................. 14 

2.11 Penentuan Pola Data .................................................................................................... 15 

 2.11.1   Pola Data Horizontal ........................................................................... 15 

 2.11.2   Penentuan Pola Data Musiman............................................................ 16 

 2.11.3   Pola Data Siklis ................................................................................... 16 

 2.11.4   Pola Data Trend ................................................................................... 16 

2.12 Autoregressive Integrated Moving Average (ARIMA) ........................................ 17 

BAB 3.......................................................................................................................................... 18 

METODOLOGI PENELITIAN .................................................................................................. 18 

3.1 Tahapan Penelitian ....................................................................................................... 18 

3.2 Akses Website ............................................................................................................. 19 

3.3 Melakukan Pengumpulan Data .................................................................................... 19 

3.4 Implementasi Metode Holt-Winters Exponential Smoothing ...................................... 19 

3.5 Implementasi Metode Long Short Term Memory ........................................................ 21 

3.6 Implementasi Metode ARIMA .................................................................................... 22 

3.7 Pembuatan Laporan ..................................................................................................... 22 

BAB 4.......................................................................................................................................... 23 

HASIL DAN PEMBAHASAN ................................................................................................... 23 

4.1    Prediksi Harga BBM ......................................................................................... 23 

4.2    Hasil Pengujian Stasioner Data ......................................................................... 24 

4.3    Pengimplementasian Model Holt Winters Exponential Smoothing ................. 25 

4.3.1    Penentuan Model Aditif atau Multiplikatif .......................................... 25 

4.3.2    Penentuan Nilai Alpha, Beta, dan Gamma ........................................... 26 

4.3.3    Inisialisasi Nilai Level, Trend, dan Seasonal ....................................... 27 

4.4    Hasil Prediksi Harga BBM Menggunakan Model Holt Winters Exponential 

Smoothing .................................................................................................................. 30



 

xiv 

 

4.5    Pengujian Hasil Prediksi Menggunakan Model Holt Winters Exponential 

Smoothing .................................................................................................................. 32 

4.6    Hasil Prediksi Periode Ke Depan Menggunakan Model Holt Winters 

Exponential Smoothing .............................................................................................. 34 

4.7    Preprocessing Data Dengan Model Long Short Term Memory (LSTM) ........ 36 

4.7.1    Seasonal Decompose ............................................................................ 36 

4.7.2    Pembagian Data Training dan Data Testing......................................... 37 

4.7.3    Hasil Normalisasi ................................................................................. 37 

4.7.4    Inisialisasi Parameter ............................................................................ 39 

4.8    Pemodelan Long Short Term Memory ............................................................. 40 

4.9    Hasil Prediksi Menggunakan Model Long Short Term Memory ..................... 42 

4.10   Evaluasi Hasil .................................................................................................. 44 

4.11   Hasil Prediksi Ke Depan Menggunakan Model Long Short Term Memory .... 44 

4.12   Autoregressive Integrated Moving Average (ARIMA) ................................... 46 

4.13   Pengujian Stasioner ACF Pada Metode ARIMA ............................................ 46 

4.14   Pengujian Stasioner ACF Pada Metode ARIMA ............................................ 49 

4.15   Implementasi Model ARIMA .......................................................................... 50 

4.16   Hasil Prediksi Menggunakan Model ARIMA ................................................. 53 

4.17   Hasil Prediksi Periode Ke Depan Menggunakan Model ARIMA ................... 55 

4.18   Perbandingan Hasil Prediksi  ........................................................................... 57 

BAB 5.......................................................................................................................................... 58 

KESIMPULAN DAN SARAN ................................................................................................... 58 

5.1 Kesimpulan .......................................................................................................... 58 

5.2 Saran .................................................................................................................... 59 

DAFTAR PUSTAKA ................................................................................................................. 60 

LAMPIRAN 1. Source Code Pembuatan Model Holt Winters Exponential Smoothing ............ 62



 

xv 

 

LAMPIRAN 3. Source Code Pembuatan Model ARIMA .......................................................... 68 

BIODATA PENULIS ................................................................................................................. 70 


