>
>

= 1 JUILIN

INDONESIA




Komunitas Dosen Indonesia
2N - JI. Flamboyan 2 Blok B5 No 26
[ 0 - Griya Sangiang Mas-Tangerang 15132
< b I t -Te c h Telp. +6281807834703
T4 https://kdi.or.id/
° email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt

Volume 7, Number 3 (2025)
DOI: https://doi.org/10.32877/bt.v7i3
elSSN: 2622-2728

PISSN: 2622-271x

Journal Manager : The bit-Tech journal was developed with the aim of
Setyawan Widyarto, M.Sc., Ph.D accommodating the scientific work of Lecturers and Students, both
Editor in Chief: the results of scien'gific papers and res_ea(ch in the f_orm_ of literature
study results. It is hoped that this journal will increase the

Riki, M.Kom knowledge and exchange of scientific information, especially
Editor : scientific papers and research that will be useful as a reference for
Satria Abadi, Phd the progress of the State together.

Sri Redjeki, S.Si., M.Kom The bit-Tech Journal publishes research papers in such

Aditiya Hermawan, M.Kom informatics:

Muhammad Muslihudin, M.TI
Yusuf Kurnia, M.Kom

K/
0.0

Web Technology (Mobile),

Didi Kurnaedi, M.Kom «» eBussiness,
Sri Rezeki Candra Nursari, M.Kom «» IT Governance,
«» Datamining,

Reviewers :

Dr. Suziyanti Marjudi

Dr. Dur Muhammad Soomro
Dr. Ing. Amir Mosavi, Ph.D
Dr. Mudasir Kirmani

Prof. Dr. Eder Claudio Lima
Prof. Dr. Sharr Azni Harmin
Dr. Erick Fernando

Dr. Desman Hidayat

Dr. Ir. Arief Wibowo, M.Kom
Wahyu Tisno Atmojo, M.Kom
Dwi Remawati, M.Kom

Yo Ceng Giap, M.Kom
Sutriawan, M.Kom

Winny Purbaratry, M.Kom
Umi Yuliatin, M.Sc

bit-Tech published three times a year (January-April, May-August, and September-December). The Authors
submitting a manuscript do so on the understanding that if accepted for publication, copyright of the article
shall be assigned to journal bit-Tech, Komunitas Dosen Indonesia as publisher of the journal.
Copyright encompasses exclusive rights to reproduce and deliver the article in all form and media, including
reprints, photographs, microfilms and any other similar reproductions, as well as translations. The
reproduction of any part of this journal, its storage in databases and its transmission by any form or media,
such as electronic, electrostatic and mechanical copies, photocopies, recordings, magnetic media, etc, will
be allowed only with a written permission from journal bit-Tech. Journal bit-Tech, the Editors and the
Advisory Editorial Board make every effort to ensure that no wrong or misleading data, opinions or
statements be published in the journal. In any way, the contents of the articles and advertisements
published in the journal bit-Tech, Komunitas Dosen Indonesia are sole and exclusive responsibility of their
respective authors and advertisers.

X3

¢

10T (Internet of Thing)

Cloud Computing, and

Decision Support System (Bussiness Intelligent)
Machine Learning

X3

¢

X3

8

X/
0‘0


https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3

& Komunitas Dosen Indonesia
.'b\‘* " iy - JI. Flamboyan 2 Blok B5 No 26
j @ - b t T h Griya Sangiang Mas-Tangerang 15132
< I - e c Telp. +6281807834703
. 4 T https://kdi.or.id/
email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt

Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
elSSN: 2622-2728

PISSN: 2622-271x

bit-Tech (Binary Digital-Technology):

Table Of Content

Analysis and Design of ERP Information Systems Using User Acceptance Test Method
Aditya Kristianto Santoso, Buddhi Dharma University, Indonesia 670-679
Alexius Hendra Gunawan, Buddhi Dharma University, Indonesia
https://doi.org/10.32877/bt.v7i3.1666

Analysis and Design of Monitoring Information System in the General Affairs Division
Charles Liustanto, Buddhi Dharma University, Indonesia 680-686
Verri Kuswanto, Buddhi Dharma University, Indonesia
https://doi.org/10.32877/bt.v7i3.1711

Web-Based used Car Price Prediction Application with Linear Regression Method
Rui Yohanes, Buddhi Dharma University, Indonesia

Desiyanna Lasut, Buddhi Dharma University, Indonesia
https://doi.org/10.32877/bt.v7i3.1722

687-695

Analisa dan Perancangan Supply Chain Management pada Produk Bahan Bangunan
Berbasis WEB

Yovinda Ardelia Wangsa, Universitas Buddhi Dharma, Indonesia
Andi Leo, Universitas Buddhi Dharma, Indonesia
https://doi.org/10.32877/bt.v7i3.1756

696-704

Analisis Pola Pembelian Pelanggan Menggunakan Algoritma Apriori serta Metode
Pengujian SUS

Marselim, Universitas Buddhi Dharma, Indonesia
Indah Fenriana, Universitas Buddhi Dharma, Indonesia
https://doi.org/10.32877/bt.v7i3.1769

705-714

Studi Perbandingan Pengembangan Game dalam GDScript dengan Godot dan C# dengan
Unity

Leonard Winata, Institut Bisnis dan Informatika Kwik Kian Gie, Indonesia

Muhammad Akbar Maulana, Institut Bisnis dan Informatika Kwik Kian Gie, 715-721
Indonesia

https://doi.org/10.32877/bt.v7i3.1876



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.1666
https://doi.org/10.32877/bt.v7i3.1711
https://doi.org/10.32877/bt.v7i3.1722
https://doi.org/10.32877/bt.v7i3.1756
https://doi.org/10.32877/bt.v7i3.1769
https://doi.org/10.32877/bt.v7i3.1876

Komunitas Dosen Indonesia
) JI. Flamboyan 2 Blok B5 No 26

*@-bit-Tech

Griya Sangiang Mas-Tangerang 15132
Telp. +6281807834703
https://kdi.or.id/

email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt
Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
eISSN: 2622-2728

pISSN: 2622-271x

Implementasi Blockchain pada NFT Ticketing dalam Pengembangan Bisnis untuk Nilai
Kompetitif Usaha

Herdian Rio Saputro, Universitas Muria Kudus, Indonesia
Noor Lathifah, Universitas Muria Kudus, Indonesia
https://doi.org/10.32877/bt.v7i3.1981

722-731

Implementasi Sistem Berbasis Android untuk Monitoring Perkembangan Siswa Sekolah
Dasar

Abraham Wahyu Wicaksono, Universitas Muria Kudus, Indonesia Esti

Wijayanti, Universitas Muria Kudus, Indonesia 732-741
Ahmad Abdul Chamid, Universitas Muria Kudus, Indonesia
https://doi.org/10.32877/bt.v7i3.2014

Pembuatan Website E-commerce untuk Online clothing Menggunakan Metode Design
Thinking

Dila Aprilia Lestari, Universitas Stikubank, Indonesia
Aji Supriyanto, Universitas Stikubank, Indonesia
https://doi.org/10.32877/bt.v7i3.2042

742-749

QR Code-Based Information System Designed to Display Irrigation Unit Data

Elisabet Yunaeti Anggraeni, Institut Bakti Nusantara, Indonesia

Sri Hartati, Institut Bakti Nusantara, Indonesia 750-757
Dedi Murwanto, Institut Bakti Nusantara, Indonesia

https://doi.org/10.32877/bt.v7i3.2165

Sistem Informasi Terpusat untuk Manajemen Dokumen, Penelitian, dan Pengabdian
kepada Masyarakat

Doni Prastyo, Universitas Islam Syekh Yusuf Tangerang, Indonesia

Imam Halim Mursyidin, Universitas Islam Syekh Yusuf Tangerang, Indonesia 758-769
Dede Irawan, Universitas Islam Syekh Yusuf Tangerang, Indonesia
https://doi.org/10.32877/bt.v7i3.2182

Implementasi Sistem Perpustakaan Berbasis Web untuk Meningkatkan Efisiensi Layanan
Peminjaman dan Pengguna

Falah Luthfi Asari, Universtas Muria Kudus., Indonesia

Risky Sari Meimaharini, Universtas Muria Kudus., Indonesia 770-778
Tutik Khotimah, Universtas Muria Kudus., Indonesia

https://doi.org/10.32877/bt.v7i3.2185



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.1981
https://doi.org/10.32877/bt.v7i3.2014
https://doi.org/10.32877/bt.v7i3.2042
https://doi.org/10.32877/bt.v7i3.2165
https://doi.org/10.32877/bt.v7i3.2182
https://doi.org/10.32877/bt.v7i3.2185

Komunitas Dosen Indonesia
) JI. Flamboyan 2 Blok B5 No 26

*@-bit-Tech

Griya Sangiang Mas-Tangerang 15132
Telp. +6281807834703
https://kdi.or.id/

email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt
Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
eISSN: 2622-2728

pISSN: 2622-271x

VibLab, Aplikasi Bantu Analisa Getaran pada Rangka Sepeda Motor Listrik berbasis
Android

Pangestu Widodo, Telkom University, Indonesia
Dimas Adiputra, Telkom University, Indonesia
https://doi.org/10.32877/bt.v7i3.2192

779-789

Penerapan K-Means dalam Menganalisis Pola Pembelian Pelanggan Pada Data Transaksi
E-Commerce

Budi Apriyanto, Universitas Pamulang, Indonesia

Sartika Lina Mulani Sitio, Universitas Pamulang, Indonesia
https://doi.org/10.32877/bt.v7i3.2195

790-797

Enhancing Stock Price Forecasting: Optimizing Neural Networks with Moving Average
Data

Aditiya Hermawan, Universitas Buddhi Dharma, Indonesia
Stanley Ananda, Universitas Buddhi Dharma, Indonesia
Junaedi, Universitas Buddhi Dharma, Indonesia

Edy, Universitas Buddhi Dharma, Indonesia
https://doi.org/10.32877/bt.v7i3.2196

798-808

Rancang Bangun Website Promosi Wisata Tugu AgriEdu Park Tulungagung

Riska Nurtantyo Sarbini, Universitas Islam Kadiri, Indonesia

Yudo Bismo Utomo, Universitas Islam Kadiri, Indonesia 809-816
Dyah Nurul Afiyah, Universitas Islam Kadiri, Indonesia

https://doi.org/10.32877/bt.v7i3.2198

Rancang Bangun Sistem Informasi Perpustakaan Berbasis Website Menggunakan
Framework Laravel

Muhammad Nawwal Izzur Rifqi, Universitas Muria Kudus, Indonesia

Ratih Nindyasari, Universitas Muria Kudus, Indonesia 817-825
Alif catur Murti, Universitas Muria Kudus, Indonesia

https://doi.org/10.32877/bt.v7i3.2200

Eksplorasi Algoritma Decision Tree untuk Penentuan Siswa Berprestasi

Prestian Ramadhan, Universitas Putra Indonesia "YPTK" Padang, Indonesia

Yuhandri, Universitas Putra Indonesia "YPTK" Padang, Indonesia 826-833
Jhon Veri, Universitas Putra Indonesia "YPTK" Padang, Indonesia
https://doi.org/10.32877/bt.v7i3.2210



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.2192
https://doi.org/10.32877/bt.v7i3.2195
https://doi.org/10.32877/bt.v7i3.2196
https://doi.org/10.32877/bt.v7i3.2198
https://doi.org/10.32877/bt.v7i3.2200
https://doi.org/10.32877/bt.v7i3.2210

Komunitas Dosen Indonesia
) JI. Flamboyan 2 Blok B5 No 26

*@-bit-Tech

Griya Sangiang Mas-Tangerang 15132
Telp. +6281807834703
https://kdi.or.id/

email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt
Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
eISSN: 2622-2728

pISSN: 2622-271x

Optimasi Seleksi Ekstrakurikuler Siswa Menggunakan Metode Profile Matching: Studi
Kasus di SMP Negeri 1 Kerinci

M. Igbal Zugron, Universitas Putra Indonesia "YPTK" Padang, Indonesia
Sarjon Defit, Universitas Putra Indonesia "YPTK" Padang, Indonesia

Gunadi Widi Nurcahyo, Universitas Putra Indonesia "YPTK" Padang,
Indonesia

https://doi.org/10.32877/bt.v7i3.2211

834-842

Klasifikasi Penyakit TBC Menggunakan Metode UMAP dan K-NN

Nazori Suhandi, Universitas Indo Global Mandiri, Indonesia

Rendra Gustriansyah, Universitas Indo Global Mandiri, Indonesia 843-852
Abel Destria, Universitas Indo Global Mandiri, Indonesia
https://doi.org/10.32877/bt.v7i3.2227

Implementasi Algoritma Regresi Linear Berganda untuk Memprediksi Prestasi Siswa
William Chicho Ferdinan, Institut Teknologi dan Bisnis Bina Sarana Global,

Indonesia

Mohamad Rayhan Noerfikri, Institut Teknologi dan Bisnis Bina Sarana Global,

Indonesia 853-864
Pramana Anwas Panchadri, Institut Teknologi dan Bisnis Bina Sarana Global,

Indonesia

Ferawati, Institut Teknologi dan Bisnis Bina Sarana Global, Indonesia
https://doi.org/10.32877/bt.v7i3.2228

Implementasi Metode Profile Matching dalam Sistem Pendukung Keputusan untuk Seleksi
Penerimaan Siswa Baru

Mhd Wedo, Universitas Putra Indonesia "YPTK" Padang, Indonesia

Gunadi Widi Nurcahyo, Universitas Putra Indonesia "YPTK" Padang,

: 865-872
Indonesia
Rini Sovia, Universitas Putra Indonesia "YPTK" Padang, Indonesia
https://doi.org/10.32877/bt.v7i3.2229
Uncovering Legendary Coffee Shops in Pontianak Through Sentiment Analysis
llucky Salim, Widya Dharma University, Indonesia 873-883

Jimmy Tjen, Widya Dharma University, Indonesia
https://doi.org/10.32877/bt.v7i3.2240



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.2211
https://doi.org/10.32877/bt.v7i3.2227
https://doi.org/10.32877/bt.v7i3.2228
https://doi.org/10.32877/bt.v7i3.2229
https://doi.org/10.32877/bt.v7i3.2240

Komunitas Dosen Indonesia
) JI. Flamboyan 2 Blok B5 No 26

*@-bit-Tech

Griya Sangiang Mas-Tangerang 15132
Telp. +6281807834703
https://kdi.or.id/

email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt
Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
eISSN: 2622-2728

pISSN: 2622-271x

Fashion Cerdas: Al dan Masa Depan Industri Mode

Yunia Dwie Nurcahyanie, Universitas PGRI Adi Buana Surabaya, Indonesia

Adi Winarno, Universitas PGRI Adi Buana Surabaya, Indonesia 884-892
Agus Ridwan Misbahuddin, Universitas PGRI Adi Buana Surabaya, Indonesia
https://doi.org/10.32877/bt.v7i3.2242

The Application of Data Mining in Predicting Cryptocurrency Prices Using the Support
Vector Machine (SVM) Method

Ria Ester, Pamulang University, Indonesia

Nasrul Hidayah, Pamulang University, Indonesia 893-900
Dede Handayani, Pamulang University, Indonesia

https://doi.org/10.32877/bt.v7i3.2245

Perancangan Aplikasi Rekomendasi Produk Reksadana dengan Metode Content-Based
Filtering

Nanang, Universitas Pamulang, Indonesia

Rahmawati, Universitas Pamulang, Indonesia 901-909
Sukma Manggar Suci Putri, Universitas Pamulang, Indonesia
https://doi.org/10.32877/bt.v7i3.2247

Pengembangan Sistem Pendukung Keputusan Berbasis SAW untuk Rekomendasi
Pemilihan Motor Bekas

Robis Fahma Yoga, Universitas Muhammadiyah Ponorogo, Indonesia

Yovi Litanianda, Universitas Muhammadiyah Ponorogo, Indonesia 910-917
Ghulam Asrofi Buntoro, Universitas Muhammadiyah Ponorogo, Indonesia
https://doi.org/10.32877/bt.v7i3.2236

Pengembangan Sistem Pakar Untuk Diagnosa Penyakit Diabetes Melitus Menggunakan
Metode Forward Chaining

Dede Supiyan, Universitas Pamulang, Indonesia 918-927
https://doi.org/10.32877/bt.v7i3.2244

Implementation of a Decision Support System for Selecting the Best Supplier Using the
SAW Method

Angga Suryadi, Universitas Pamulang, Indonesia

Adam Muiz, Universitas Pamulang, Indonesia 928-935
Alpan Hidayat, Universitas Pamulang, Indonesia

https://doi.org/10.32877/bt.v7i3.2255



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.2242
https://doi.org/10.32877/bt.v7i3.2245
https://doi.org/10.32877/bt.v7i3.2247
https://doi.org/10.32877/bt.v7i3.2236
https://doi.org/10.32877/bt.v7i3.2244
https://doi.org/10.32877/bt.v7i3.2255

Komunitas Dosen Indonesia
) JI. Flamboyan 2 Blok B5 No 26

*@-bit-Tech

Griya Sangiang Mas-Tangerang 15132
Telp. +6281807834703
https://kdi.or.id/

email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt
Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
eISSN: 2622-2728

pISSN: 2622-271x

Implentasi Sistem Pendukung Keputusan Menentukan Karyawan Tetap Menggunakan
Metode Additive Ratio Assessment (Aras)
Herwis Gultom, Universitas Pamulang, Indonesia
Rahmat Hidayat, Universitas Pamulang, Indonesia
https://doi.org/10.32877/bt.v7i3.2261

936-944

Evaluasi Faktor Penerimaan Live Streaming di Platform E-commerce TikTokShop
Menggunakan TAM 3

Ayunda Wardhatul Fitrah, Universitas Pembangunan Nasional “Veteran”
Jawa Timur, Indonesia

Eristya Maya Safitri, Universitas Pembangunan Nasional “Veteran” Jawa
Timur, Indonesia

Rafika Rahmawati, Universitas Pembangunan Nasional “Veteran” Jawa Timur,
Indonesia

https://doi.org/10.32877/bt.v7i3.2263

945-955

The Role of Computers in Collaborative E-Learning: Implications for the Future of Digital
Education

Didi Kurnaedi, STMIK PGRI Tangerang, Indonesia 956-964
https://doi.org/10.32877/bt.v7i3.2277

Penerapan Sifat Dasar Manusia dalam SPK dengan Metode MBTI Sebagai Acuan
Komunikasi Kesan Pertama

Dani, Universitas Pamulang, Indonesia

Reza Saputra, Universitas Pamulang, Indonesia
https://doi.org/10.32877/bt.v7i3.2248

965-974

Deteksi Hama Penyakit Daun Padi Dengan Menggunakan Teknik Optimasi Deep Learning
Convolutional Neural Network

Panji Novantara, Universitas Kuningan, Indonesia

Risteruw Leonardo F, Universitas Kuningan, Indonesia 975-983
Marrilyn Arismawati, Universitas Kuningan, Indonesia

https://doi.org/10.32877/bt.v7i3.2284



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.2261
https://doi.org/10.32877/bt.v7i3.2263
https://doi.org/10.32877/bt.v7i3.2277
https://doi.org/10.32877/bt.v7i3.2248
https://doi.org/10.32877/bt.v7i3.2284

n & Komunitas Dosen Indonesia
.__gaf@ 1 4y . JI. Flamboyan 2 Blok B5 No 26
j @ - b t T h Griya Sangiang Mas-Tangerang 15132
< I - e c Telp. +6281807834703
. 4 T https://kdi.or.id/
email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt

Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
elSSN: 2622-2728

PISSN: 2622-271x

Analisis Clustering Menggunakan Metode Enhanced Fuzzy C-Means Clustering Dengan
Algoritma Rock Pada Student Performance Dataset

Sirmawan Agustinus Balsnimandra Telaumbanua, Universitas Mikroskil,
Indonesia

Farisya Setiadi, Universitas Mikroskil, Indonesia

Sofiana Nurjanah, Universitas Mikroskil, Indonesia
https://doi.org/10.32877/bt.v7i3.2287

984-994

Analisis Sentimen Calon Kepala Daerah Maluku Utara dengan Metode CRISP-DM
Mohamad Jamil, Universitas Khairun, Indonesia

Rosihan, Universitas Khairun, Indonesia 995-1003
Masdar S Hanafi, Universitas Khairun, Indonesia

https://doi.org/10.32877/bt.v7i3.2285

Enhancing Leave Management Systems with Design Thinking-Based Ul/UX Development
Nur Fairus Ramadhanti, Institut Teknologi dan Bisnis Bina Sarana Global,
Indonesia

Achmad Sidik, Institut Teknologi dan Bisnis Bina Sarana Global, Indonesia
M.Bucci Ryando, Institut Teknologi dan Bisnis Bina Sarana Global, Indonesia
https://doi.org/10.32877/bt.v7i3.2291

1004-1013

Analisis Kinerja ESP32-CAM Dalam Mendeteksi Objek

Aditya Herwandi, Institut Teknologi dan Bisnis Bina Sarana Global, Indonesia
Nova Teguh Sunggono, Institut Teknologi dan Bisnis Bina Sarana Global,
Indonesia

Ferawati, Institut Teknologi dan Bisnis Bina Sarana Global, Indonesia
https://doi.org/10.32877/bt.v7i3.2296

1014-1021

Perbandingan Akurasi Jarak Potret Untuk Pengenalan Jenis Bibit Mangga Metode JST-
PB Dan Fitur GLCM

Farhan Ramadhani, Universitas Indo Global Mandiri, Indonesia

Gasim, Universitas Indo Global Mandiri, Indonesia 1022-1032
Nazori Suhandi, Universitas Indo Global Mandiri, Indonesia
https://doi.org/10.32877/bt.v7i3.2303



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.2287
https://doi.org/10.32877/bt.v7i3.2285
https://doi.org/10.32877/bt.v7i3.2291
https://doi.org/10.32877/bt.v7i3.2296
https://doi.org/10.32877/bt.v7i3.2303

Komunitas Dosen Indonesia
) JI. Flamboyan 2 Blok B5 No 26

*@-bit-Tech

Griya Sangiang Mas-Tangerang 15132
Telp. +6281807834703
https://kdi.or.id/

email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt
Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
eISSN: 2622-2728

pISSN: 2622-271x

Implementasi Sistem Berbasis Mobile untuk Layanan Pelanggan Cafe dan Resto dengan
Model Prototype

Yoki Firmansyah, Universitas Bina Sarana Informatika, Indonesia
Viny Tarigas, Universitas Bina Sarana Informatika, Indonesia

Reza Maulana, Universitas Bina Sarana Informatika, Indonesia

Deasy Purwaningtias, Universitas Bina Sarana Informatika, Indonesia
https://doi.org/10.32877/bt.v7i3.2323

1033-1045

From Click to Buy: Enhancing User Experience on The Whoosh Mobile App for High-
Speed Rail Booking Forecasting the Inflation Rate in Lampung Province Using the ARIMA
Method

Ira Safitri, Institut Teknologi Sumatera, Indonesia

A Rafi Paringgom lwari, Institut Teknologi Sumatera, Indonesia
https://doi.org/10.32877/bt.v7i2.1927

1046-1056

Analisis Faktor dan Prediksi Atrisi untuk Optimalisasi Retensi Karyawan Menggunakan
Machine Learning

A. Reza Baehaqga Jamroni, Universitas Pelita Bangsa, Indonesia

Wahyu Hadikristanto, Universitas Pelita Bangsa, Indonesia 1057-1067
Muhammad Fatchan, Universitas Pelita Bangsa, Indonesia
https://doi.org/10.32877/bt.v7i3.2301

Pengembangan Chatbot Berbasis Web untuk Layanan Informasi di Horizon University
Deden Moh Alfiansyah, Universitas Horizon Indonesia, Indonesia

Willys, Universitas Horizon Indonesia, Indonesia

Lila Setiyani, Universitas Horizon Indonesia, Indonesia 1068-1077
Devi Fajar Wati, Universitas Horizon Indonesia, Indonesia

Dedih, Universitas Horizon Indonesia, Indonesia

https://doi.org/10.32877/bt.v7i3.2318

Analisis Integratif Design Thinking dan Artificial Intelligence dalam Mendorong Inovasi
UMKM di Indonesia

Tri Setio Utomo Suharto, Universitas Bina Nusantara, Indonesia 178-1089
https://doi.org/10.32877/bt.v7i3.2333



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.2323
https://doi.org/10.32877/bt.v7i2.1927
https://doi.org/10.32877/bt.v7i3.2301
https://doi.org/10.32877/bt.v7i3.2318
https://doi.org/10.32877/bt.v7i3.2333

Komunitas Dosen Indonesia
) JI. Flamboyan 2 Blok B5 No 26

*@-bit-Tech

Griya Sangiang Mas-Tangerang 15132
Telp. +6281807834703
https://kdi.or.id/

email: info@kdi.or.id

https://jurnal.kdi.or.id/index.php/bt
Volume 7, Number 3 (2025)

DOI: https://doi.org/10.32877/bt.v7i3
eISSN: 2622-2728

pISSN: 2622-271x

Enhancing Digital Video Streaming Through Blockchain and Smart Contracts
Yogie Ajie Pratama, Universitas Bina Nusantara, Indonesia 1090-1097
https://doi.org/10.32877/bt.v7i3.2348

Perancangan Sistem Informasi Portal Futsal Berbasis Web untuk Meningkatkan Efisiensi
Manajemen Data

Roynaldy Rosdiyanto, Universitas Bina Sarana Informatika, Indonesia
Tjahjanto Tjahjanto, Universitas Bina Sarana Informatika, Indonesia
https://doi.org/10.32877/bt.v7i3.2327

1098-1105

Analisis Sentimen Real-Time Media Sosial Menggunakan Edge Computing dan Apache
Kafka

Ridwan Zulkifli, Universitas Ma’soem, Indonesia 1106-1117
https://doi.org/10.32877/bt.v7i3.2372

Implementasi Arsitektur Microservices pada Pengembangan Aplikasi Absensi Web
Terdistribusi

Dede Irawan, Universitas Islam Syekh Yusuf Tangerang, Indonesia
Fauzi, Universitas Islam Syekh Yusuf Tangerang, Indonesia
https://doi.org/10.32877/bt.v7i3.2401

1118-1127



https://kdi.or.id/
mailto:info@kdi.or.id
https://jurnal.kdi.or.id/index.php/bt
https://doi.org/10.32877/bt.v7i3
https://doi.org/10.32877/bt.v7i3.2348
https://doi.org/10.32877/bt.v7i3.2327
https://doi.org/10.32877/bt.v7i3.2372
https://doi.org/10.32877/bt.v7i3.2401

Bit-Tech (Binary Digital - Technology)

Vol.7, No.3, April 2025
Available online at: http:/jurnal.kdi.or.id/index.php/bt

Enhancing Stock Price Forecasting:
Optimizing Neural Networks with Moving
Average Data

Aditiya Hermawan?", Stanley Ananda?, Junaedi®, Edy*

Y23Universitas Buddhi Dharma
JI. Imam Bonjol No 41 Karawaci, Tangerang, Indonesia

Daditiya.hermawan@ubd.ac.id
Astanley.ananda@ubd.ac.id
3junaedi@ubd.ac.id

Article history: Abstract
Received 21 Feb 202 . N .
Rgi?;:;"ze FegbZOSS? This research focuses on optimizing a neural network model for stock price
Accepted 03 March 2025; prediction using Particle Swarm Optimization (PSO), considering the inherent
Available online 25 April 2025 risks and potential high returns associated with stock investment. Given the
_ challenges posed by stock price volatility, this study combines Moving Average
Keywords: (MA) a fundamental statistical technique in stock market analysis with advanced
Forecasting data mining approaches, specifically neural networks and PSO, to enhance
Neural Network prediction accuracy. The primary objective is to improve the efficiency of neural
Particle Swarm Optimization networks by minimizing error rates and equipping investors with more reliable

Simple Moving Average

stock Market tools for financial decision-making. The proposed methodology involves

converting historical stock price data into a Simple Moving Average (SMA)
over a 5-day period, followed by optimizing a neural network model using PSO.
This optimization process fine-tunes key parameters, particularly the weight
distributions of various stock market indicators, including Open SMA, High
SMA, Low SMA, and Close SMA. Model performance is evaluated using Root
Mean Square Error (RMSE) as a validation metric. The findings indicate a
significant enhancement in the predictive accuracy of the neural network model
after PSO optimization. The optimal configuration is identified in a two-layer
neural network with a specific node arrangement. This optimized model not only
improves stock price forecasting precision but also has practical implications for
investors and financial analysts in risk management and profit maximization.

I. INTRODUCTION

Stock investment is a popular financial instrument among investors. Stocks are defined as financial instruments
representing a proportion of ownership in a company [1]. This type of investment is categorized as high-risk but
has the potential for high returns, meaning the possibility of greater profits in stocks is also accompanied by
increased risks that investors must consider. To avoid the risks associated with stock investment, investors strive
to predict stock price movements to make accurate investment decisions and maximize profits [2]. Stock price
movements are influenced by several factors, including the flow of demand and supply [3]. The fluctuating nature
of stock prices makes it challenging for investors to predict their movement. One technique used is observing the
historical average stock price over a certain period, known as the Moving Average [4].

The Moving Average is a statistical method commonly used in stock price analysis, where the average price
is calculated over a specific time period. This method helps reduce the impact of random short-term price
fluctuations, providing a smoother overview of price movements. Additionally, the Moving Average is useful in
identifying ongoing trends in stock prices, making it easier for investors to make decisions based on observed
trend directions [5]. The use of Moving Average data can be combined with data mining algorithms for prediction.
One algorithm that performs well in stock price prediction is the Neural Network. Neural Networks learn patterns
in data to generate future stock price predictions. The combination of Neural Networks and Moving Average
allows for the integration of information about stock price trends over a certain period. By considering patterns
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revealed by the Moving Average, Neural Networks can be optimized to provide more accurate predictions of
future stock price movements.

This research holds significant scientific urgency as it contributes to the fields of finance, investment, and data
analysis. The predictive methods developed in this study, such as Moving Average, Neural Network, and Particle
Swarm Optimization (PSO), offer a deeper understanding of how to develop complex predictive techniques and
improve accuracy in forecasting stock prices. This is crucial in the context of technical analysis and financial
investment, as it can help investors in reducing their investment risks, thus making more informed investment
decisions. Additionally, the use of PSO in optimizing Neural Network parameters has a significant impact in
computer science and artificial intelligence, offering valuable contributions to the development of technology
applicable in various aspects of daily life.

The central problem this research addresses is the challenge in predicting stock prices, which are often
fluctuating and difficult to estimate. The study tests the hypothesis that optimizing Neural Networks with PSO
and using Moving Average data can improve the accuracy of stock price predictions. This enhancement is
expected to assist investors in maximizing their capital gains.

In tackling these challenges, a comprehensive understanding of the issue is crucial. The integration of Neural
Network algorithms with Moving Average data is key, allowing for analysis of historical stock price data and
identification of patterns for future predictions. Following this, Particle Swarm Optimization (PSO) is
implemented to determine optimal Neural Network parameters, thereby optimizing prediction accuracy. This
approach involves a thorough data mining analysis to explore hidden patterns and factors influencing stock prices,
broadening the understanding of the variables affecting stock prices [6], [7].

Continuous evaluation of this model is vital, using metrics such as Root Mean Square Error (RMSE) to gauge
its effectiveness in anticipating stock prices and contributing to investors' capital gains. Through these integrated
steps, the solution developed is expected to be robust and effective in facing the complexities of stock price
prediction.

Il. LITERATURE REVIEW

In the domain of stock market forecasting, the study conducted by Farnaz Ghashami et al., titled "Prediction
of Stock Market Index Using a Hybrid Technique of Artificial Neural Networks and Particle Swarm
Optimization," represents a noteworthy advancement. This research investigates the application of Artificial
Neural Networks (ANNS) in forecasting the NASDAQ stock market index. Initially, the study applies ANN for
predictive analysis before integrating Particle Swarm Optimization (PSO) to enhance accuracy. By utilizing
NASDAQ index data, the findings reveal that PSO-optimized biases and weights significantly improve the
predictive precision of the ANN model. This study contributes to the growing body of literature on stock market
forecasting by combining ANN and PSO, effectively overcoming inherent limitations of conventional ANN
models, such as their tendency to converge to local minima. The empirical results validate the enhanced accuracy
of this hybrid approach, highlighting its potential for delivering more reliable stock market predictions [8].

Similarly, the research conducted by F. Yang and associates, entitled 'Improved and Optimized Recurrent
Neural Network Based on PSO and Its Application in Stock Price Prediction’, concentrates on refining stock price
prediction models via an optimized recurrent neural network (RNN) coupled with Particle Swarm Optimization
(PSO). This study highlights the integration of PSO in fine-tuning the predictive efficiency of RNNs, which are
conventionally employed in financial forecasting. The authors meticulously investigate the nuances of neural
networks, particularly the merits and drawbacks of the backpropagation neural network. They propose
enhancements through PSO, such as the adjustment of learning factors and inertia weight to elevate performance.
An exhaustive evaluation of this improved model, juxtaposed against traditional methods, reveals that the
modified model significantly excels in stock price forecasting, achieving a peak accuracy rate of 83.0%. This
research underlines the synergy of merging machine learning techniques with optimization algorithms for
financial applications, introducing a groundbreaking approach to ameliorate stock price prediction models [9].

The research paper "Prediction on the Highest Price of the Stock Based on PSO-LSTM Neural Network™ by
Yushan Zhang and Sitong Yang represents a notable advancement in stock price prediction. The authors explore
the integration of Particle Swarm Optimization (PSO) with the Long Short-Term Memory (LSTM) neural network
to overcome the limitations of traditional LSTM models in stock market forecasting. This study specifically
utilizes historical data from American stocks, focusing on the NASDAQ index. It demonstrates that the LSTM
model, optimized using the PSO algorithm, markedly enhances the accuracy in predicting stock prices. The
performance of the PSO-LSTM model is rigorously evaluated through empirical research. The findings suggest
that the PSO algorithm effectively facilitates rapid adaptation of the neural network to the stock market data,
thereby yielding more precise predictions. This paper makes a substantial contribution to the field of financial
forecasting, introducing an innovative approach that synergistically combines machine learning techniques with
optimization algorithms. This novel method significantly advances the accuracy of predicting stock market trends,
as evidenced in the study [10].
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Previous research, including studies on integrating Particle Swarm Optimization (PSO) with various neural
network models such as ANN, SVR, and LSTM, has shown significant improvements in stock market forecasting
[6], [7], [10]. This parallels our research approach, which specifically aims to optimize neural networks using
moving average data for stock price prediction. The inclusion of moving average data in our study serves as a key
differentiator, enhancing the model's ability to capture and reflect more accurate market trends over time. The
success of PSO in refining neural network predictions, as evidenced in prior studies, validates our methodology
and bolsters the potential of our approach in achieving even greater accuracy and reliability in stock market
forecasting. These previous studies underscore the importance of advanced computational techniques in financial
forecasting and provide a solid foundation for our research. By combining machine learning techniques with
optimization algorithms and incorporating moving average data, our study brings an innovative perspective to the
financial domain, aiming to bridge the gap between traditional forecasting methods and contemporary
computational advancements.

I1l. METHODS

A. Data Collection

In this research, data collection is a crucial phase focused on gathering stock price data of the top companies
based on market capitalization in the Composite Stock Price Index (IHSG). This data is sourced from Excel using
the stockhistory function and includes stock prices of the top 10 companies from June 25, 2013, to June 25, 2023.
The companies involved include Astra International Thk. (ASII), Bank Central Asia Thk. (BBCA), Bank Negara
Indonesia (Persero) Thk. (BBNI), Bank Rakyat Indonesia (Persero) Tbk. (BBRI), Bank Mandiri (Persero) Thk.
(BMRI), PT. Chandra Asri Petrochemical Thk. (TPIA), H.M. Sampoerna Tbk. (HMSP), Indofood CBP Sukses
Makmur Tbk. (ICBP), Telkom Indonesia (Persero) Thk. (TLKM), Unilever Indonesia Thk. (UNVR), with each
time series providing data such as date, opening price, highest, lowest, closing, volume, and percentage change.

Transitioning from data collection to preparation, the research incorporates several key processes. These
processes include moving average data selection, integration, cleaning, and normalization. The required columns
for subsequent processes are Open SMA(5), High SMA(5), Low SMA(5), Close SMA(5), Closing, and Change
%. Other columns are removed as they are not relevant. Integrating data from 10 Excel files into one results in a
dataset comprising 23,887 rows of data.

Finally, acknowledging the importance of data quality, extensive data cleaning is not conducted as the data
quality already meets the necessary criteria. This leads us to the critical step of data normalization, especially
relevant in the context of stock price prediction using neural network models. This process adjusts the data value
scale to a specific range, often between 0 and 1 [11], to ensure uniform scaling and prevent any single variable
from dominating the learning process. This allows the model to focus more on relevant patterns in the data, setting
the stage for accurate and efficient predictive analysis.

B. Moving Average Calculation

In this section, we delve into the procedure of transforming the data from the 'Open’, 'High', 'Low’, and 'Close’
columns into a Simple Moving Average (SMA) over a 5-day period, a technique rooted in the widely used Moving
Average (MA) indicator in financial analysis. This method assists investors in understanding the stock market's
dynamics and aids in making informed decisions about when to buy or sell stocks [12]. Additionally, we have
introduced a new column, 'Closing’, to represent the stock's closing price on the subsequent day. As demonstrated
in Fig. 1, the calculation involves generating a 5-day rolling average for each column, providing insights into
both short-term market fluctuations and long-term stock trends.

The equation for the SMA is as follows:
dt—(n-1)*t+de—1+dt

MA.(n) = @)

n

Where MA,(n) represents the moving average calculated over n days and dt is the daily data averaged over
the n-day period.
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SMA = (n1+n2+n3+n4+n5)/5
Data
Moving Average

Fig. 1. Moving Average Process

The following Table 1 provides an overview of the Simple Moving Average (SMA) calculation process. This
table includes columns for the date, open price, high price, low price, closing price, volume, percentage change,
as well as the calculated SMAs for the open, high, low, and closing prices. The 'Closing’ column represents the
closing price of the stock on the following day.

TABLE 1
SIMPLE MOVING AVERAGE (5) CALCULATION PROCESS
Date Open High Low Price Vol Change Open High Low Close
(close) SMA(5) SMA(5) SMA(5) SMA(5)

June 25 7850 7900 7800 7850 29.89M 0.64%
2013
June 26 7850 7900 7750 7800 29.71M -0.64%
2013
June 27 7900 7950 7850 7900 44.22M 1.28%
2013
June 28 7950 8000 7850 7950 35.57M 0.63%
2013
June 30 8000 8150 7950 8100 58.37TM 1.89% 7910 7980 7840 7920
2013
July 01 8100 8150 7950 8050 32.81M -0.62% 7960 8030 7870 7960
2013
July 02 8050 8150 8000 8100 36.08M 0.62% 8000 8080 7920 8020
2013

C. Neural Network

Neural networks are sophisticated systems composed of interconnected adaptive units, replicating the
interactions found in biological nervous systems when dealing with real-world objects [13]. Just as neurons in
biological neural networks are linked and respond to stimulation by influencing other neurons, the abstracted
model of a neuron in an M-P network functions similarly. Here, a neuron receives input 'x', processes it through
connections weighted by 'w', and activates based on an activation function and threshold, as illustrated in Fig. 2

with a neuron and three input nodes.
X1
X2
> hyp(x)
X3
+1

Fig. 2. Neural network with one neuron and three input nodes

Building on the concept of single neurons, the Multilayer Perceptron (MLP) represents an advanced form of
artificial neural networks. An MLP typically consists of at least three layers: the input layer, one or more hidden
layers, and the output layer. These layers, fully interconnected, work together to map input vectors to output
vectors. The MLP, depicted in Fig. 3 with four hidden layers, extends the capabilities of a simple perceptron,
overcoming its limitations in handling linearly inseparable data.
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Four Hidden Layers

Inputs Output

Py —,
: .o .

. / \(j
\/
p—y
Fig. 3. Multilayer Perceptron (MLP) with four hidden layers

Delving deeper into the neural network's architecture, the input layer (X) connects to the first hidden layer
(H1) with the relationship defined as H1 = f(W1X + B1), where W1 and B1 denote the weight and bias parameters,
respectively, and f represents a non-linear activation function. This pattern repeats across multiple hidden layers,
each with its unigue weights and biases. The final output () is calculated as Y = G(WLHL + BL), connecting
the last hidden layer (HL) to the output. The function G, often the Softmax function, plays a crucial role in
determining the final output. Importantly, slight adjustments in the weights (w) or biases (b) of neurons can
significantly impact the network's output. Therefore, the Backpropagation (BP) algorithm and optimization
techniques are crucial for iteratively refining these parameters to achieve accurate outputs.

D. Particle Swarm Optimization (PSO) Integration

PSO (Particle Swarm Optimization) is an evolutionary computation technique inspired by the social behavior
of birds and fish, especially their coordinated and fluid movements. Known for its efficiency in searching and
optimizing complex functions, PSO is highly valued for fine-tuning parameters in diverse computational models.
As a swarm intelligence-based optimization method, PSO adheres to five primary principles applicable to creating
artificial swarms: proximity, quality, diverse response, stability, and adaptability [14].

Our approach involves applying PSO to optimize the neural network's hyperparameters, which include
learning rates, the number of hidden layers, and neurons in each layer. By treating these hyperparameters as
particles within the PSO framework, each particle represents a potential solution, characterized by a specific set
of hyperparameters. The PSO algorithm iteratively updates the position of each particle based on its own
experience and the collective experience of the swarm, effectively searching for the optimal configuration that
yields the best performance of the neural network.The integration process begins with the initialization of the
swarm, where a predefined number of particles are randomly generated. Each particle's position corresponds to a
unique set of hyperparameters for the neural network. The fitness of each particle is evaluated based on the
performance of the neural network with its respective hyperparameters. This performance is typically measured
in terms of prediction accuracy or error rates. The flow chart of PSO is shown in as Fig. 4.

v

[ Initialize the particle swarm ‘

Update the individual extremum and global
optimal solution according to the adaptive value,
update the particle speed and position

No

Reach the maximum number of iteration,
or the global optimal position satisfies the
minimum limit

Yes

Fig. 4. Flowchart of PSO

E. Model Training and Validation

This section describes a holistic approach to model training and validation as depicted in Fig. 5Error!
Reference source not found. which is a model of the framework. Model training is a critical stage where a neural
network is exposed to a very large data set and at the same time it refines its parameters by recognizing patterns
and relationships in the data, a process that is enhanced by data preprocessing steps such as cleaning, integration
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and transformation (for example, moving averages). Performance metrics, especially accuracy, are carefully
tracked to ensure effective learning. At the same time, validation is an important process that uses a different test
data set—previously unseen by the model during training—to measure its predictive performance. The models
are assessed using standard strategic indicators, as exemplified in the evaluation stage by the use of Root Mean
Square Error (RMSE) [15], RMSE is used as benchmarks for the accuracy of the model and its ability to generalize
beyond the training data, thereby reducing the risk of overfitting.

RMSE = ~ /S, (i = 91)° )

The training phases do not stand alone; this is followed by a normalization process to standardize the input
data, ensuring consistent scaling across inputs. Additionally, the integration of Particle Swarm Optimization
(PSO) along with neural network rules serves to further optimize the model. The validation phase is concerned
with applying cross-validation strategies and hyperparameter tuning, which improves the adaptability and
performance of the model across various data segments. The culmination of this complex process results in a well-
vetted and reliable model, ready to deploy, and capable of providing precise predictions and insights from new
data input.

o)

I——— |

________________________

| Evaluasi | | Modeling

Data Preprocesing :

- Data Cleaning

- Data Integration

- Data Transformation
(Moving Average)

- Normalization

Data Testing

Normalisasi

Rule

|

| | NN +PSO
RMSE Accuracy |
|

____________

Fig. 5. Modeling

IV. RESULTS

A. Modelling

The modeling process is carried out using Google Colab. In Google Colab, we start by using the "Read Excel"
module from Pandas to retrieve the dataset that has been prepared in the preprocessing stage. Next, our Neural
Network model was built using “MLPRegressor” module from Scikit-learn with several parameters as shown in
Table 2.

TABLE 2
MODEL PARAMETERS

Parameter Value

max_iter 5000
early_stopping True

activation logistic
random_state 42

The results of the Neural Network model begin with an initial configuration of 2 layers, each containing 3
nodes, as depicted in Fig. 6Error! Reference source not found.. Subsequently, we will measure the generated
error values. Then, we gradually add layers and nodes to find the best values for Root Mean Square Error (RMSE).
These values will serve as a reference for determining the maximum number of layers.
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Input Hidden 1 Hidden 2 Output

0

Fig. 6. Model Neural Network 2 Layer

In this phase, we leverage the power of Google Colab as an invaluable tool to carry out the modeling phase
effectively. Initially the Neural Network configuration consisted of 2 layers, each containing 3 nodes. The main
goal is to improve this configuration by iteratively modifying the number of layers and nodes, aiming to achieve
the lowest possible Root Mean Square Error (RMSE). Evaluation uses X-Fold Cross Validation of 10 for training
data and testing data. This optimization process plays an important role in the development of appropriate
predictive models. Furthermore, the evaluation results including several trials involving the addition of layers are
presented in Table 3.

TABLE 3
LAYER TEST RESULT
Test Layer RMSE
1 2 0.011258
2 3 0.014014
3 4 0.013274
4 5 0.011865
5 6 0.152110
6 7 0.212064
7 8 0.212022
8 9 0.212011
9 10 0.212007

From the experiments carried out by increasing the number of layers, it can be seen in Error! Reference s
ource not found. that the RMSE value increases significantly starting from the 6th layer. This shows that adding
more layers does not always result in a better model, and that the optimal layers for the model are found in layers
2 until 5.

Next, trials were carried out by increasing the number of nodes in each layer. This is done to assess how
increasing the number of nodes affects model performance. The results of this experiment will help us determine
the final configuration of the Neural Network model to achieve optimal accuracy in predicting data.

TABLE 4
NODE TEST RESULT
Test Layer RMSE
2 3 0.011258
2 4 0.014711
2 5 0.014325
2 6 0.013477
2 7 0.014512
2 8 0.014770
2 9 0.012587
2 10 0.012697
3 3 0.014014
3 4 0.011770
3 5 0.011381
3 6 0.011283
3 7 0.011913
3 8 0.012834
3 9 0.012924
3 10 0.011197
4 3 0.013274
4 4 0.012288
4 5 0.011629
4 6 0.012400
4 7 0.011628
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0.011144
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From the results depicted in Table 4 it is evident that the addition of nodes significantly impacts the reduction
of the Root Mean Square Error (RMSE). In the configuration with two layers and four nodes, there is a reduction
in RMSE marginally less than 0.001 compared to the three-node setup. A similar phenomenon is observed in the
three-layer configuration, where an increased number of nodes contributes to the decrease in RMSE. However, a
significant reduction in RMSE in the three-layer configuration is only achieved with a substantial increase in the
number of nodes. Based on these two experiments, the optimal neural network model for stock price forecasting,
aligned with Moving Average data, is identified in the two-layer configuration with four nodes. This model will
be further optimized using Particle Swarm Optimization (PSO) to enhance performance and reduce error values.

Input

Hidden 2 Output

Fig. 7. Proposed Neural Network Model

Table 5 presents the test results of nodes in a neural network, detailing the weights for each node across two
hidden layers and the output layer. For Hidden Layer 1, it shows weights for different Simple Moving Averages
(SMA) and bias values for each of the four nodes. In Hidden Layer 2, weights are assigned to connections from
each of the four nodes of the first layer, along with their respective bias values. The Output layer lists weights for
each of the four nodes from Hidden Layer 2 and includes a threshold value.

TABLE 5
NODE TEST RESULT

Layer

Weight

Hidden
Layer 1

Open SMA(5): -0.482
High SMA(5): -0.258
Low SMA(5): -0.512

Close SMA(5): -0.475

Bias: 0.790
Open SMA(5): 0.007

High SMA(5): -0.726
Low SMA(5): -0.571

Close SMA(5): -0.368

Bias: 0.578

Open SMA(5): 0.595
High SMA(5): 0.684
Low SMA(5): 0.616

Close SMA(5): 0.226
Bias: -0.514

Open SMA(5): 0.432
High SMA(5): 0.634
Low SMA(5): 0.155

Close SMA(5): 0.542

Bias: -0.709
Open SMA(5): -0.420

High SMA(5): -0.410

Low SMA(5): -0.398
Close SMA(5): -0.510
Bias: 0.883
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6 Open SMA(5): -0.407
High SMA(5): -0.429

Low SMA(5): -0.401

Close SMA(5): -0.534

Bias: 0.974

7 Open SMA(5): 0.013
High SMA(5): 0.269

Low SMA(5): 0.518

Close SMA(5): 0.889

Bias: -0.783

8 Open SMA(5): 1.538
High SMA(5): 1.421

Low SMA(5): 1.587

Close SMA(5): 1.628

Bias: 0.053

9 Open SMA(5): 0.439
High SMA(5): 0.416

Low SMA(5): 0.209

Close SMA(5): 0.681

Bias: -0.837

Output Node 1: 0.526
Node 2: -0.140

Node 3: -0.505

Node 4: 0.437

Node 5: -0.517

Node 6: -0.221

Node 7: 0.515

Node 8: 0.450

Node 9: 0.195

B. PSO Modelling

After securing the optimal neural network model, we then focus on optimizing each attribute, particularly
through the application of Particle Swarm Optimization (PSO) to enhance performance. The primary goal is to
perform a detailed evaluation of how PSO contributes to increasing the efficiency of neural network models, with
an emphasis on error reduction. This section will cover the optimization process, highlighting the selection and
fine-tuning of PSO parameters, and will elaborate on each step of the implementation. This approach will
demonstrate the significant role of PSO in elevating the model's effectiveness. Our analysis aims to provide
essential insights into the application of PSO optimization for boosting the efficacy of predictive models,
particularly in the context of stock price forecasting. Fig. 8Error! Reference source not found. below illustrates
the model developed in Rapid Miner for the optimization of the Neural Network using PSO.

G exa l:_- wei D res
Read Excel Cl inp exa D res
fil aut per D res
F v
LA

Fig. 8. Optimization with PSO

The RMSE results from applying PSO to optimize the neural network model for stock price prediction using
moving average data indicate a reduction in error values, although not markedly significant. This can be attributed
to the data normalization within a 0-1 range, resulting in proportionately smaller error values. The calculated
RMSE stands at 0.010834. The weighting process using PSO is detailed in Error! Reference source not found., w
hich displays the weight distribution for various attributes optimized through Particle Swarm Optimization (PSO)
in our neural network model. This table enumerates four primary attributes: Open SMA (5), High SMA (5), Low
SMA (5), and Close SMA (5). Each attribute is allocated a distinct weight, highlighting its importance in the
model. Notably, Open SMA (5) and Close SMA (5) are each given the highest weight of 1, underscoring their
pivotal role in the model's predictive precision. On the other hand, High SMA (5) and Low SMA (5) receive
weights of 0.416 and 0.787, respectively, indicating their less critical yet still meaningful influence on the model's

overall performance.
TABLE 6
WEIGHT ATTRIBUTE PSO

Attribute Weight

Open SMA (5) -0.349
High SMA(5) 0.035
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Low SMA (5) 0.095
Close SMA (5) 0.400

V. DISCUSSION

The discussion section of the research on optimizing neural network models using Particle Swarm
Optimization (PSO) for stock price prediction plays a crucial role in interpreting the results and drawing major
conclusions. Here, we engage in a comprehensive analysis of our findings, integrating both empirical data and
theoretical insights to build a strong argument. Firstly, we compare the performance of the optimized neural
network model against unoptimized models. The weights assigned to attributes such as Open SMA (5), High SMA
(5), Low SMA (5), and Close SMA (5) demonstrate the effectiveness of PSO in fine-tuning the model for
enhanced accuracy in stock price predictions. The higher weights for Open and Close SMAs suggest their
significant influence on the model's predictive power, a finding that aligns with established financial theories.

Moreover, this research contrasts the PSO-optimized neural network with other modeling methods,
highlighting the advantages and potential limitations of our approach. This comparison not only validates the
superiority of our model in certain aspects but also opens up avenues for further research and development.The
results obtained from this study address a specific problem in financial engineering: improving the accuracy of
stock price predictions. The application of PSO in adjusting weights of different attributes has shown a tangible
improvement in the model's performance, a significant advancement in the field of financial predictive modeling.

Furthermore, our discussion delves into the new and significant findings that emerged from the study. This
includes insights into how the model responds to different market conditions and the potential of PSO in other
areas of financial modeling. The discussion also reflects on the practical implications of these findings, suggesting
how investors and financial analysts can leverage this model for better decision-making in the stock market.
Finally, the discussion acknowledges the limitations of the current study and proposes directions for future
research. This may involve exploring other optimization techniques, testing the model across different financial
markets, or integrating additional variables for a more comprehensive analysis. By doing so, we not only conclude
our current research but also pave the way for future explorations in the field.

V1. CONCLUSIONS

This research on optimizing artificial neural network models using Particle Swarm Optimization (PSO) for
stock price prediction provides significant contributions to the field of financial forecasting. The findings
demonstrate that PSO effectively enhances the accuracy and efficiency of neural network models, particularly in
handling the complexities of stock price prediction. By integrating Moving Average (MA) data with a neural
network and refining its parameters through PSO optimization, this study achieves a substantial improvement in
prediction precision. These results hold practical significance for investors and financial analysts by offering a
more robust and reliable decision-making tool in volatile stock markets. This research not only underscores the
technical efficacy of the hybrid approach but also highlights its practical value in mitigating investment risks and
optimizing returns.

Looking forward, this study lays a strong foundation for further research and development in financial
modeling. While the focus here is on stock price prediction, the broader applicability of PSO optimization extends
to other domains within financial analytics and beyond. Future research could explore the application of PSO-
enhanced neural networks across different financial markets, incorporate additional economic and market
variables for a more comprehensive analytical framework, and investigate alternative optimization algorithms to
compare and refine predictive performance. By continuously improving and testing these models, this research
contributes to narrowing the gap between traditional forecasting techniques and modern computational
advancements, thereby expanding the arsenal of tools available for financial forecasting and strategic decision-
making in an increasingly dynamic economic landscape.
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