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ANALISIS FORECASTING PERMINTAAN DAN PENGENDALIAN 

PERSEDIAAN LAPTOP DAN NOTEBOOK USER  

(STUDI KASUS DI PT BANK X) 

 

Shiella Auriel Mentari 

 

 

ABSTRAK 
 

Peramalan merupakan proses untuk memperkirakan apa yang akan terjadi di masa 

yang akan datang berdasarkan data-data yang didapatkan dari masa lalu. Penelitian 

ini berfokus pada penerapan metode peramalan kuantitatif dan kualitatif yang 

bertujuan untuk meramalkan atau memproyeksikan permintaan laptop dan 

notebook untuk kebutuhan pengguna di PT Bank X. Metode peramalan kuantitatif 

yang digunakan adalah exponential smoothing, auto-regressive moving average, 

Croston, Syntesos-Boylan approximation, dan bootstrapping dan metode 

peramalan kualitatif yang digunakan adalah metode delphi. Pemilihan metode 

peramalan kuantitatif yang paling optimal dipilih dengan cara melihat tingkat 

penyimpangan MAD dan MSE yang paling kecil dimana hasil dari penelitian ini 

menunjukkan bahwa metode peramalan kuantitatif yang dipilih dalam meramalkan 

permintaan laptop adalah croston method dan metode peramalan kuantitatif yang 

dipilih dalam meramalkan permintaan notebook adalah syntesos-boylan 

approximation. Metode yang telah dipilih tersebut akan dianalisis lebih lanjut 

dengan metode delphi. Metode delphi dilakuan dengan penyebaran kuesioner 

putaran I, putaran II, dan pengembangan dari hasil kuesioner. Dari hasil metode 

delphi yang didapat terkait keyakinan para panelis telah mencapai konsensus 

terhadap pernyataan-pernyataan permintaan laptop atau notebook dan faktor-faktor 

yang mempengaruhi permintaan laptop atau notebook. Setelah mencapai konsensus 

tersebut, maka diperolehnya besar safety stock per bulan untuk persediaan laptop 

dan notebook. 

 

Kata kunci: Peramalan, metode croston, syntesos-boylan approximation, metode 

delphi, persediaan, stok pengaman 
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Shiella Auriel Mentari 
 

 

 

ABSTRACT 
 

Forecasting is the technique of forecasting future events using historical data. This 

study focuses on the use of quantitative and qualitative forecasting techniques in 

order to anticipate or project the demand for laptops and notebooks at PT Bank X 

in order to meet the demands of its users. Exponential smoothing, auto-regressive 

moving average, Croston, Syntesos-Boylan approximation, and bootstrapping are 

used as quantitative forecasting techniques. Delphi methods are used as qualitative 

forecasting techniques. Examining the minimum of MAD and MSE variations 

allowed for the selection of the ideal quantitative forecasting approach. According 

to the findings of this research, the Croston technique was selected as the 

quantitative forecasting method for predicting the demand for laptops, while the 

Syntesos-Boylan approximation was selected for predicting the demand for 

notebooks. Delphi method will do further analysis on the chosen approach. The 

Delphi technique was implemented by distributing questionnaires in rounds I and 

II and analyzing the findings of the surveys. According to the findings of the Delphi 

technique, the panelists had established an agreement on the assertions of laptop 

or notebook demands and the elements influencing the demand for laptops or 

notebooks. After agreement was reached, the monthly safety stock for laptop and 

notebook supplies was determined.  

 

Keywords: Forecasting, croston method, syntesos-boylan approximation, delphi 

method, inventory, safety stock 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

   viii 

DAFTAR ISI 
 

  

 

 

HALAMAN PERNYATAAN ORISINALITAS ................................................. i 

HALAMAN PENGESAHAN ............................................................................... ii 

KATA PENGANTAR .......................................................................................... iii 

HALAMAN PERSETUJUAN PUBLIKASI .......................................................v 

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

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

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

DAFTAR GAMBAR ..............................................................................................x 

DAFTAR TABEL ............................................................................................... xii 

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

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

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

1.2  Rumusan Masalah ........................................................................................ 5 

1.3  Tujuan Penelitian ......................................................................................... 5 

1.4  Batasan Penelitian ........................................................................................ 6 

1.5  Asumsi Penelitian ........................................................................................ 6 

1.6  Manfaat Penelitian ....................................................................................... 6 

1.7  Sistematika Penulisan .................................................................................. 7 

BAB II TINJAUAN PUSTAKA ............................................................................9 

2.1      Peramalan (Forecasting) .......................................................................... 9 

2.1.1  Pengertian Peramalan .......................................................................... 9 

2.1.2  Prinsip Peramalan ................................................................................ 9 

2.1.3  Proses Peramalan ............................................................................... 10 

2.1.4  Jenis Peramalan ................................................................................. 11 

2.2    Permintaan Intermiten .............................................................................. 16 

2.2.1  Pengertian Permintaan Intermiten ..................................................... 16 

2.2.2  Jenis Permintaan Intermiten .............................................................. 16 

2.3      Peramalan Permintaan Intermiten .......................................................... 18 

2.4      Metode Exponential Smoothing ............................................................. 20 

2.5      Metode Auto-regressive Moving Average .............................................. 21 

2.6      Metode Croston dan Syntesos-Boylan Approximation ........................... 22 

2.7      Metode Bootstrapping ............................................................................ 22 

2.8      Metode Delphi ........................................................................................ 23 

2.9      Evaluasi Model Peramalan ..................................................................... 24 

2.8.1  Pengukuran Akurasi Peramalan ......................................................... 24 

2.8.2  Tracking Signal .................................................................................. 25 

2.9     Pengendalian Persediaan ......................................................................... 25 

2.10     Metode Pengendalian Persediaan .......................................................... 26 

2.10.1  Metode Deterministik ...................................................................... 26 

2.10.2  Metode Probabilistik ........................................................................ 27 

2.11     Safety Stock ........................................................................................... 28 

2.12     Reorder Point ........................................................................................ 28 

2.10    Perbandingan dengan Penelitian Terdahulu ........................................... 29 



Universitas Bakrie 

   ix 

BAB III METODOLOGI PENELITIAN ..........................................................31 

3.1  Objek Penelitian ......................................................................................... 31 

3.2  Teknik Pengumpulan Data ......................................................................... 31 

3.3  Metode Penelitian ...................................................................................... 31 

3.4  Diagram Alir Penelitian ............................................................................. 32 

3.5  Uraian Diagram Penelitian ......................................................................... 33 

3.5.1  Perumusan Masalah, Tujuan, dan Batasan Penelitian ....................... 33 

3.5.2  Studi Pendahuluan ............................................................................. 33 

3.5.3  Pengumpulan Data ............................................................................. 33 

3.5.4  Pengolahan Data ................................................................................ 34 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ....................................36 

4.1  Alur Permintaan Laptop dan Notebook di PT Bank X .............................. 36 

4.2  Rekapitulasi Jumlah Permintaan Laptop dan Notebook di PT Bank X ..... 37 

4.3  Jenis Permintaan Intermiten Laptop dan Notebook di PT Bank X ............ 38 

4.4  Pengolahan Data Permintaan Laptop dan Notebook ................................. 39 

4.4.1  Perhitungan Peramalan Permintaan Laptop dan Notebook ............... 41 

4.4.1.1  Perhitungan Metode Exponential Smoothing ............................ 41 

4.4.1.2  Perhitungan Metode Croston ..................................................... 45 

4.4.1.3  Perhitungan Metode Syntesos-Boylan Approximation ............. 48 

4.4.1.4  Perhitungan Metode Auto-Regressive Moving Average ........... 52 

4.4.1.5  Perhitungan Metode Bootstrapping ........................................... 61 

4.4.2  Pengukuran Akurasi Peramalan Permintaan Laptop dan Notebook.. 77 

4.4.3  Hasil Peramalan Permintaan Notebook dan Laptop Periode 

Selanjutnya .................................................................................................. 79 

4.5   Pengolahan Data Permintaan Laptop dan Notebook ................................ 82 

4.4.3  Hasil Kuesioner Metode Delphi ........................................................ 84 

4.6  Pengendalian Persediaan Laptop dan Notebook ........................................ 89 

BAB V SIMPULAN DAN SARAN .....................................................................90 

5.1  Simpulan .................................................................................................... 90 

5.2  Saran ........................................................................................................... 91 

DAFTAR PUSTAKA ...........................................................................................92 

LAMPIRAN ..........................................................................................................94 

 

 

 

 

 

 

 

 



Universitas Bakrie 

   x 

DAFTAR GAMBAR 

 

 

 

Gambar 1. 1 Data Permintaan Laptop di PT Bank X ............................................ 3 

Gambar 1. 2 Data Permintaan Notebook di PT Bank X........................................ 3 

Gambar 2. 1 Proses Peramalan ............................................................................ 10 

Gambar 2. 2 Klasifikasi Intermittent Demand..................................................... 18 

Gambar 2. 3 Pola Persediaan dalam Model Deterministik .................................. 26 

Gambar 2. 4 Model Persediaan Probabilistik ...................................................... 27 

Gambar 3. 1 Diagram Alir Proses Penelitian ...................................................... 32 

Gambar 4. 1 Sistematika Proses Permintaan laptop/notebook oleh User ........... 36 

Gambar 4. 2 Grafik Permintaan Laptop dan Notebook di PT Bank X ................ 38 

Gambar 4. 3 Grafik Forecast Permintaan Notebook dengan Metode Exponential 

Smoothing ............................................................................................................. 43 

Gambar 4. 4 Grafik Forecast Permintaan Laptop dengan Metode Exponential 

Smoothing ............................................................................................................. 44 

Gambar 4. 5 Grafik Forecast Permintaan Notebook dengan Metode Croston .... 46 

Gambar 4. 6 Grafik Forecast Permintaan Notebook dengan Metode Syntesos-

Boylan Approximation .......................................................................................... 50 

Gambar 4. 7 Grafik Forecast Permintaan Laptop dengan Metode Syntesos-

Boylan Approximation .......................................................................................... 52 

Gambar 4. 8 Hasil Grafik Time Series Data Permintaan Notebook Menggunakan 

Minitab .................................................................................................................. 53 

Gambar 4. 9 Hasil Box-Cox Plot Transformation Data Permintaan Notebook 

Menggunakan Minitab .......................................................................................... 53 

Gambar 4. 10 Hasil Box-Cox Plot Transformation Data Permintaan Notebook 

Setelah Dilakukan Transformasi Data Menggunakan Minitab ............................. 54 

Gambar 4. 11 Hasil Time Series Plot Trans Permintaan Notebook Menggunakan 

Minitab .................................................................................................................. 54 

Gambar 4. 12 Hasil Autocorrelation Plot Trans Permintaan Notebook 

Menggunakan Minitab .......................................................................................... 55 

Gambar 4. 13 Hasil Time Series Plot Diff Permintaan Notebook Menggunakan 

Minitab .................................................................................................................. 55 

Gambar 4. 14 Hasil Autocorrelation Plot Diff Permintaan Notebook 

Menggunakan Minitab .......................................................................................... 56 

Gambar 4. 15 Hasil Partial Autocorrelation Plot Diff  Permintaan Notebook 

Menggunakan Minitab .......................................................................................... 56 

Gambar 4. 16 Hasil Grafik Time Series Data Permintaan Laptop Menggunakan 

Minitab .................................................................................................................. 57 

Gambar 4. 17 Hasil Box-Cox Plot Transformation Data Permintaan Laptop 

Menggunakan Minitab .......................................................................................... 58 

Gambar 4. 18 Hasil Box-Cox Plot Transformation Data Permintaan Laptop 

Setelah Dilakukan Transformasi Data Menggunakan Minitab ............................. 58 

Gambar 4. 19 Hasil Time Series Plot Trans Permintaan Laptop Menggunakan 

Minitab .................................................................................................................. 59 



Universitas Bakrie 

   xi 

Gambar 4. 20 Hasil Autocorrelation Plot Trans Permintaan Laptop 

Menggunakan Minitab .......................................................................................... 59 

Gambar 4. 21 Hasil Time Series Plot Diff Permintaan Laptop Menggunakan 

Minitab .................................................................................................................. 60 

Gambar 4. 22 Hasil Autocorrelation Plot Diff  Permintaan Laptop Menggunakan 

Minitab .................................................................................................................. 60 

Gambar 4. 23 Hasil Partial Autocorrelation Plot Diff  Permintaan Laptop 

Menggunakan Minitab .......................................................................................... 61 

Gambar 4. 24 Grafik Forecast Permintaan Notebook dengan Metode Bootstrap + 

Exponential Smoothing ......................................................................................... 65 

Gambar 4. 25  Grafik Forecast Permintaan Laptop dengan Metode Bootstrap + 

Exponential Smoothing ......................................................................................... 66 

Gambar 4. 26 Grafik Forecast Permintaan Notebook dengan Metode Boostrap + 

Croston .................................................................................................................. 68 

Gambar 4. 27 Grafik Forecast Permintaan Laptop dengan Metode Bootstrap +  

Croston .................................................................................................................. 70 

Gambar 4. 28 Grafik Forecast Permintaan Notebook dengan Metode Bootstrap + 

Syntesos-Boylan Approximation .......................................................................... 72 

Gambar 4. 29 Grafik Forecast Permintaan Laptop dengan Metode Bootstrap + 

Syntesos-Boylan Approximation .......................................................................... 74 

Gambar 4. 30  Grafik Forecast Permintaan Notebook dengan Metode Bootstrap + 

Auto-Regressive Moving Average ........................................................................ 75 

Gambar 4. 31 Grafik Forecast Permintaan Laptop dengan Metode Bootstrap + 

Auto-Regressive Moving Average ........................................................................ 77 

Gambar 4. 32 Grafik Proyeksi Permintaan Laptop dan Notebook Periode 

Kedepan ................................................................................................................ 89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

   xii 

DAFTAR TABEL 

 

 

Tabel 2. 1 Time Series Models ............................................................................. 15 
Tabel 2. 2 Causal Models ..................................................................................... 16 
Tabel 2. 3 Hasil Perbandingan MSE Croston dan MSE Syntesos Boylan ........... 17 
Tabel 2. 4 Kriteria MAPE .................................................................................... 25 
Tabel 2. 5 Perbandingan dengan Peneliti Terdahulu ............................................ 30 

Tabel 3. 1 Tahapan Pengolahan Data ................................................................... 35 

Tabel 4. 1 Rekapitulasi Jumlah Permintaan Laptop dan Notebook di PT Bank X

 ............................................................................................................................... 38 
Tabel 4. 2 Hasil Perhitungan ADI dan CV2 pada Data Permintaan Laptop dan 

Notebook ............................................................................................................... 39 
Tabel 4. 3 Data Permintaan Notebook Periode Januari 2020-Mei 2022 di PT Bank 

X ............................................................................................................................ 40 
Tabel 4. 4 Data Permintaan Laptop Periode Januari 2020-Mei 2022 di PT Bank X

 ............................................................................................................................... 41 
Tabel 4. 5 Perhitungan Forecast Permintaan Notebook dengan Metode 

Exponential Smoothing ......................................................................................... 42 
Tabel 4. 6 Perhitungan Forecast Permintaan Laptop dengan Metode Exponential 

Smoothing ............................................................................................................. 44 
Tabel 4. 7 Perhitungan Forecast Permintaan Notebook dengan Metode Croston 46 
Tabel 4. 8 Perhitungan Forecast Permintaan Laptop dengan Metode Croston .... 48 
Tabel 4. 9 Perhitungan Forecast Permintaan Notebook dengan Metode Syntesos-

Boylan Approximation .......................................................................................... 50 
Tabel 4. 10 Perhitungan Forecast Permintaan Laptop dengan Metode Syntesos-

Boylan Approximation .......................................................................................... 52 
Tabel 4. 11 Hasil Bootstrap Data Permintaan Notebook ..................................... 62 
Tabel 4. 12 Hasil Bootstrap Data Permintaan Laptop .......................................... 63 
Tabel 4. 13 Perhitungan Forecast Permintaan Notebook dengan Metode Bootstrap 

+ Exponential Smoothing...................................................................................... 64 
Tabel 4. 14 Perhitungan Forecast Permintaan Laptop  dengan Metode Bootstrap + 

Exponential Smoothing ......................................................................................... 66 
Tabel 4. 15 Perhitungan Forecast Permintaan Notebook dengan Metode Bootstrap 

+ Croston ............................................................................................................... 68 
Tabel 4. 16 Perhitungan Forecast Permintaan Laptop dengan Metode Bootstrap + 

Croston .................................................................................................................. 69 
Tabel 4. 17  Perhitungan Forecast Permintaan Notebook dengan Metode 

Bootstrap +  Syntesos-Boylan Approximation ..................................................... 71 
Tabel 4. 18 Perhitungan Forecast Permintaan Laptop dengan Metode Bootstrap + 

Syntesos-Boylan Approximation .......................................................................... 73 
Tabel 4. 19  Perhitungan Forecast Permintaan Notebook dengan Metode 

Bootstrap + Auto-Regressive Moving Average .................................................... 75 
Tabel 4. 20 Perhitungan Forecast Permintaan Laptop dengan Metode Bootstrap + 

Auto-Regressive Moving Average ........................................................................ 77 



Universitas Bakrie 

   xiii 

Tabel 4. 21 Hasil Perbandingan MAD, MSE, dan MAPE  dari Metode Peramalan 

Permintaan Notebook ............................................................................................ 78 
Tabel 4. 22 Hasil Perbandingan MAD, MSE, dan MAPE dari Metode Peramalan 

Permintaan Laptop ................................................................................................ 78 
Tabel 4. 23 Hasil Peramalan Permintaan Notebook Periode Kedepan ................ 80 
Tabel 4. 24 Hasil Peramalan Permintaan Laptop Periode Kedepan ..................... 81 
Tabel 4. 25 Instrumen Proyeksi Permintaan Laptop/Notebook ........................... 82 
Tabel 4. 26 Instrumen Faktor yang Mempengaruhi Permintaan Laptop/Notebook

 ............................................................................................................................... 83 
Tabel 4. 27 Hasil Kuesioner Pertama Delphi Putaran I........................................ 84 
Tabel 4. 28 Hasil Kuesioner Pertama Delphi Putaran II ...................................... 85 
Tabel 4. 29  Pernyataan Proyeksi Permintaan Laptop/Notebook ......................... 87 
Tabel 4. 30 Hasil Kuesioner Kedua Delphi .......................................................... 87 
Tabel 4. 31 Hasil Perbandingan Permintaan Laptop dan Notebook Sebelum dan 

Sesudah Adanya Metode Delphi ........................................................................... 88 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

   xiv 

DAFTAR LAMPIRAN 

 

 

Lampiran 1 Nilai  Metode Exponential Smoothing pada Data Permintaan 

Notebook ............................................................................................................... 94 
Lampiran 2 Nilai  Metode Exponential Smoothing pada Data Permintaan 

Laptop ................................................................................................................... 98 
Lampiran 3 Nilai  dan  Metode Croston pada Data Permintaan Notebook .. 102 
Lampiran 4 Nilai  dan  Metode Croston pada Data Permintaan Laptop ...... 104 
Lampiran 5 Nilai  dan  Metode Syntesos-Boylan Approximation pada Data 

Permintaan Notebook .......................................................................................... 106 
Lampiran 6 Nilai  dan  Metode Syntesos-Boylan Approximation pada Data 

Permintaan Laptop .............................................................................................. 108 
Lampiran 7 Hasil Uji Parameter Model ARMA Permintaan Notebook 

Menggunakan Minitab ........................................................................................ 110 
Lampiran 8 Hasil Uji Parameter Model ARMA Permintaan Laptop 

Menggunakan Minitab ........................................................................................ 112 
Lampiran 9 Format Kuesioner Pertama Metode Delphi Putaran I .................... 121 
Lampiran 10 Format Kuesioner Pertama Metode Delphi Putaran II ................ 124 
Lampiran 11 Format Pengembangan Kuesioner Metode Delphi ...................... 127 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	HALAMAN PERNYATAAN ORISINALITAS
	HALAMAN PENGESAHAN
	KATA PENGANTAR
	HALAMAN PERSETUJUAN PUBLIKASI
	ABSTRAK
	ABSTRACT
	DAFTAR ISI

	HALAMAN PERNYATAAN ORISINALITAS i
	HALAMAN PENGESAHAN ii
	KATA PENGANTAR iii
	HALAMAN PERSETUJUAN PUBLIKASI v
	ABSTRAK vi
	ABSTRACT vii
	DAFTAR GAMBAR x
	DAFTAR TABEL xii
	DAFTAR LAMPIRAN xiv
	BAB I PENDAHULUAN 1
	BAB II TINJAUAN PUSTAKA 9
	BAB III METODOLOGI PENELITIAN 31
	BAB IV HASIL PENELITIAN DAN PEMBAHASAN 36
	BAB V SIMPULAN DAN SARAN 90
	DAFTAR PUSTAKA 92
	LAMPIRAN 94
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN

