Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu

Peramalan Data Runtun Waktu

Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abdullah, L., & Ling, C. Y. (2012). Intervals in Fuzzy Time Series Model Prelimi-
nary Investigation for Composite Index Forecasting. ARPN Journal of Systems

and Software, 2(1), 7-11.

Achyani, Y. E. (2018). Penerapan metode Particle Swarm Optimization pada opti-

masi prediksi pemasaran langsung. Jurnal Informatika 5(1), 1-11.

Alghifari, D. R., Rahayudi, B., & Dewi, C. (2019). Optimasi fuzzy time series
menggunakan algoritme particle swarm optimization untuk peramalan produk

domestik bruto (PDB) Indonesia. Jurnal Pengembangan Teknologi Informasi dan

llmu Komputer 3(4), 3191-3200.

Al Reshan, M. S., D. Syed, N. Islam, A. Shaikh, M. Hamdi, M. A. Elmagzoub,
G. Muhammad, and K. H. Talpur. (2023). A Fast Converging and Globally Op-
timized Approach for Load Balancing in cloud Computing. /IEEE Access 11:
11390-11404.

Anggriani, D. 2012. Perbandingan Model Chen dan Model Lee Pada Metode Fuzzy
Time Series untuk Prediksi Harga Emas. Skripsi. Universitas Islam Negri Sultan

Syarif Kasim Riau. Pekanbaru.

Arifah, M. N. R., & Sari, V. (2022). Forecasting Gross Regional Domestic Product
(GRDP) on Constant Price Based on Business Field Using Weighted Fuzzy Ti-
me Series. Prosiding The 16th University Research Collogium (URECOL): Seri
MIPA dan Kesehatan 1001-1010.

Armando, A. J. F. Z., Astutik, S., & Fitriani, R. (2024). Dual Optimization of
Weighted Fuzzy Time-Series Forecasting: Particle Swarm Optimization and La-

grange Quadratic Programming. JTAM (Jurnal Teori dan Aplikasi Matematika),
8(3), 754-766.

113



Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu
Peramalan Data Runtun Waktu
Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

114

Assidiqg, A., Hendikawati, P., & Dwidayati, N. (2017). Perbandingan metode wei-
ghted fuzzy time series, seasonal ARIMA, dan Holt-Winter’s exponential smo-

othing untuk meramalkan data musiman. UNNES Journal of Mathematics 6(2),
129-142.

Biswas, T., D. Bhattacharya, K. Dutta, and G. Mandal. (2022). Forecasting with
Fuzzy Time Series and Variation. International Conference on Signal & Data

Processing pp. 363-378. Springer.

Boone, T., R. Ganeshan, A. Jain, and N. R. Sanders. (2019). Forecasting Sales in the
Supply Chain: Consumer Analytics in the Big Data Era. International Journal of
Forecasting 35 (1): 170-180. https://doi.org/10.1016/j.ijforecast.2018.09.003

Box, G. E., & Jenkins, G. M. (1970). Time Series Analysis: Forecasting and Con-
trol. United States: Holden-Day, University of Minnesota.

Chang, P-C., Wang, Y.-W., Liu, C.-H. 2007. The Development of Weighted Evo-
Iving Fuzzy Neural Network for PCB Sales Forecasting. Expert Systems with
Applications, 32 : 86-96.

Chen, S.-M. 1996. Forecasting Enrollments Based on Fuzzy Time Series. Fuzzy Se-
ts and Systems 81 (3): 311-319. https://doi.org/10.1016/0165-0114(95)00220-0

Chen, Y.-S. Cheng, C.-H. and Tsai, W.-L. (2014). Modeling fitting-function-based
fuzzy time series patterns for evolving stock index forecasting. Applied intelli-

gence vol. 41, no. 2, pp. 327-347.

Cholissodin, I., Riyandani, E. (2016). Swarm Intelligence. Fakultas Ilmu Komputer.

Universitas Brawijaya.

Cox, E. (1994). The Fuzzy Systems Handbook. A Practitioner’s Guide to Building,

Using, and Maintaining Fuzzy System. Massachusetts: Academic Press Inc.

Davvaz, B., Mukhlash, 1., & Soleha, S. (2021). Himpunan Fuzzy dan Rou-
gh Sets. Limits: Journal of Mathematics and Its Applications 18(1), 79-94.
http://dx.doi.org/10.12962/limits.v1811.7705



Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu
Peramalan Data Runtun Waktu
Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

115

Didugu, G., Gandhudi, M., Alphonse, P. J. A., & Gangadharan, G. R. (2025).
VWEFTS-PSO: a novel method for time series forecasting using variational wei-
ghted fuzzy time series and particle swarm optimization. International Journal of

General Systems, 54(4), 540-559.

Fan, Z., and J. Gou. (2023). Predicting Body Fat Using a Novel Fuzzy-Weighted
Approach Optimized by the Whale Optimization Algorithm. Expert Systems with
Applications 217:119558. https://doi.org/10.1016/j.eswa.2023.119558

Fildes, R., S. Ma, and S. Kolassa. (2022). Retail Forecasting: Resear-
ch and Practice. International Journal of Forecasting 38 (4): 1283-1318.
https://doi.org/10.1016/j.1jforecast.2019.06.004

Gupta, K. K., and S. Kumar. (2023). K-means Clustering Based High Order Wei-
ghted Probabilistic Fuzzy Time Series Forecasting Method. Cybernetics and Sys-
tems 54 (2): 197-219. https://doi.org/10.1080/01969722.2022.2058691

Guritno, S. (2022). Aljabar Linear Terapan (Edisi 2). Tangerang Selatan: Universi-

tas Terbuka.

Hakim, L., & Setyawan, K. (2020). Penerapan Matriks Relasi Dalam Penggunaan
Sosial Media Di Berbagai Kalangan Usia. Journal on Mathematics Education

Research, 1(2).
Heizer, J., & Render, B. (2009). Manajemen Operasi. Jakarta: Salemba.

Ihsanuddin, A. D., Ispriyanti, D., & Tarno, T. (2023). Penerapan Meto-
de Fuzzy Time Series Menggunakan Particle Swarm Optimization Algori-
thm Untuk Peramalan Indeks Saham LQ45. Jurnal Gaussian 12(1), 10-19.
https://doi.org/10.14710/j.gauss.12.1.10-19

Jatipaningrum, M. T., 2016. Peramalan Data Produk Domestik Bruto dengan Fuzzy
Time Series Markov Chain. Jurnal Teknologi Volume 9 Nomor 1, Juni 2016, 31
— 38. Institut Sains & Teknologi AKPRIND, Yogyakarta.



Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu
Peramalan Data Runtun Waktu
Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

116

Jiang, P, H. Yang, H. Li, and Y. Wang. (2021). A Developed Hybrid
Forecasting System for Energy Consumption Structure Forecasting Based

on Fuzzy Time Series and Information Granularity. Energy 219:119599.
https://doi.org/10.1016/j.energy.2020.119599

Junianto, M. B. S. (2017). Fuzzy Inference System Mamdani dan The Mean Ab-
solute Percentage Error (MAPE) untuk Prediksi Permintaan Dompet Pulsa pada
XL Axiata Depok. Jurnal Informatika Universitas Pamulang 2(2), 97-102.

Kaulika, F. N., Yulianti, K., Puspita, E., & Marwati, R. (2025). Peramalan kualitas
udara Kota Bandung dengan metode Fuzzy Mamdani dan Algoritma Genetika-
Fuzzy Time Series. Jurnal Matematika Murni dan Terapan Epsilon 19(1), 41-52.
https://ppjp.ulm.ac.id/journals/index.php/epsilon

Kennedy, J., & Eberhart, R. (1995). Particle swarm optimization. In Proceedings of
the IEEE International Conference on Neural Networks (Vol. 4, pp. 1942-1948).
https://www.scopus.com/inward/record.ur1?e1d=2-s2.0-0029535737

Klimberg, R. K., Sillup, G. P, & Boyle, K. J. (2010). Forecasting Performance
Measures - What Are Their Practical Meaning? Advance in Business and Mana-

gement Forecasting, 7, 137-147.

Klir, G. J., Clir, U. H., & Yuan, B. (1997). Fuzzy Set Theory: Foundations and

Applications. New Jersey: Prentice Hall, Universitas Michigan.

Kumar, N., and S. Susan. 2021. Particle Swarm Optimization of Partitions and Fu-
zzy Order for Fuzzy Time Series Forecasting of Covid-19. Applied Soft Compu-
ting 110:107611. https://doi.org/10.1016/j.as0c.2021.107611

Kusumadewi, S. dan Purnomo, H. (2010). Aplikasi Logika Fuzzy untuk Pendukung
Keputusan. Graha [lmu, Yogyakarta.

Lu, M., and X. Xu. (2024). TRNN: An Efficient Time-Series Recurrent Ne-
ural Network for Stock Price Prediction. Information Sciences 657:119951.
https://doi.org/10.1016/5.1ns.2023.119951



Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu

Peramalan Data Runtun Waktu

Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
117

Makridakis, S., dkk. (1999). Metode dan Aplikasi Peramalan, Jilid I, Edisi Kedua,

Jakarta, Binarupa Aksara.

Montgomery, D. C., Jennings, C. L., & Kulahci, M. (2015). Introduction to Time
Series Analysis and Forecasting (2nd ed.). Wiley.

Moret, C. (2018). GAs and PSO: Two Metaheuristic Methods for Portfolio Optimi-

zation. Universita Ca’ Foscari Venezia.

Muhammad, M., Wahyuningsih, S., & Siringoringo, M. 2021. Peramal-
an nilai tukar petani subsektor peternakan menggunakan fuzzy time

series lee. Jambura Journal of Mathematics Vol 3 No 1 , Hal 1

15 https://do1.org/10.34312/jj0m.v311.5940

Nasir, J., & Suprianto, J. (2017). Analisis Fuzzy Logic Menentukan Pemilihan Mo-
tor Honda dengan Metode Mamdani. Jurnal Edik Informatika 3(2), 177-187.

Nikentari, N. B. (2018). Prediksi Kecepatan Angin Menggunakan Adaptive Neuro
Fuzzy (ANFIS) dan Radial Basis Function Neural Network (RBFNN). Jurnal
Edukasi dan Penelitian Informatika (JEPIN), (4(1), 70.

Pant, M., and S. Kumar. 2022. Particle Swarm Optimization and Intuitionistic Fu-
zzy set-Based Novel Method for Fuzzy Time Series Forecasting. Granular Com-

puting 7 (2): 285-303. https://do1.org/10.1007/s41066-021-00265-3

Piotrowski, A. P., J. J. Napiorkowski, and A. E. Piotrowska. (2022). Particle Swarm
Fuzzy Sets, Particle Swarm Optimization and Support Vector Machine-Based

Hybrid Method. Granular Computing 4: 1-19.

Rahmadani, Mardiningsih, Rosmaini, E., & Nasution, P. K. (2024). Kajian metode
Fuzzy Time Series-Chen dan Fuzzy Time Series-Markov Chain dan terapan pada

peramalan curah hujan. MES: Journal of Mathematics Education and Science

10(1), 22-33. https://do1.org/10.30743/mes.v1011.9333

Rahmadayanti, R., Susilo, B., & Puspitaningrum, D. (2015). Perbandingan Keaku-
ratan Metode Autoregressive Integrated Moving Average (ARIMA) dan Expo-



Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu
Peramalan Data Runtun Waktu
Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

118

nential Smoothing pada Peramalan Penjualan Semen di PT. Sinar Abadi. Rekur-

sif: Jurnal Informatika, 3(1). https://doi.org/10.33369/rekursif.v311.316

Rahmawan, S. A., Safitri, D. & Widiharih, T.(2019). Peramalan Menggunakan Me-
tode Weighted Fuzzy Integrated Time Series (Studi Kasus: Harga Beras di In-
donesia Bulan Januari 2011 s/d Desember 2017). JURNAL GAUSSIAN 8(4), pp.
518 - 529.

Rindengan, A. J., & Langi, Y. A. (2019). Sistem Fuzzy. Bandung: CV.Patra Media
Grafindo.

Rizki, A. M., & Nurlaili, A. L. (2021). Algoritme particle swarm optimization
(PSO) untuk optimasi perencanaan produksi agregat multi-site pada industri teks-

til rumahan. Journal of Computer, Electronic, and Telecommunication 1(2), 1-9.

https://doi.org/10.52435/complete.v1i2.73 Diakses 20 Oktober 2025.

Robial, S. M. (2018). Perbandingan Model Statistik pada Analisis Metode Pera-
malan Time Series (Studi Kasus: PT. Telekomunikasi Indonesia, TBK Kandatel

Sukabumi). Jurnal Ilmiah SANTIKA 8(2), 823-838.
Rosadi, D. (2016). Analisis Runtun Waktu. Gadjah Mada University Press.

Ross, T. J. (2010). Fuzzy Logic with Engineering Applications. John Wiley & Sons,
Hoboken, United States.https://doi:10.1002/9781119994374

Rozy, A. F.,, Solimun, & Wardhani, N. W. S. (2023). Peningkatan Akurasi Metode
Weighted Fuzzy Time Series Forecasting Menggunakan Algoritma Evolusi Di-

fferensial dan Fuzzy C-Means. Jurnal Teknologi Informasi dan llmu Komputer

(JTIIK) 10(5), 1047-1054. https://do1.org/10.25126/jt11k.2023107505

A. Setiawan, L. W. Santoso, and R. Adipranata. (2019). Penerapan Algoritma Par-
ticle Swarm Optimization ( PSO ) untuk Optimisasi Pembangunan Negara dalam

Turn Based Strategy Game. J. Infra vol. 7, no. 1, pp. 249-255.

Sezer, O. B., M. U. Gudelek, and A. M. Ozbayoglu. 2020. Financial Time Series



Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu

Peramalan Data Runtun Waktu

Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
119

Forecasting with Deep Learning: A Systematic Literature Review: 2005-2019.
Applied Soft Computing 90:106181. https://doi.org/10.1016/j.as0c.2020.106181

El-Shorbagy, M. A., & Hassanien, A. E. (2018). Particle Swarm Optimization from
Theory to Applications. International Journal of Rough Sets and Data Analysis
5(2).https://doi.org/10.4018/IJRSDA.2018040101

Simangunsong, W. (2016). PKS Matematika Peminatan Kelas XII SMA/MA +

Bank Soal. Gematama.

Slowik, A. (Ed.). (2020). Swarm Intelligence Algorithms: A Tutorial (1sted.). CRC
Press. https://doi-org.ezproxy.ugm.ac.id/10.1201/9780429422614

Q. Song and B. S. Chissom. (1993) Fuzzy time series and its models. Fuzzy sets
and systems vol. 54, no. 3, pp. 269-277.

Surono, S., Goh, K. W., Onn, C. W., Nurraihan, A., Siregar, N. S., Saeid, A. B.,
& Wijaya, T. T. (2022). Optimization of Markov weighted fuzzy time series fo-
recasting using genetic algorithm (GA) and particle swarm optimization (PSO).
Emerging Science Journal 6(6), 1395-1406. https://doi.org/10.28991/ESJ-2022-
06-06-012

Susilo, Frans. 2006. Himpunan dan Logika Kabur serta Aplikasinya. Yogyakarta:
Graha I[Imu.

Taylor, B. W. (2004) Management Science. Jakarta: Salemba Empat.

Tsaur, R. C. (2012). A fuzzy time series-Markov chain model with an application
to forecast the exchange rate between the Taiwan and US dollar. International

journal of innovative computing, information and control 8(7B), 4931-4942.

Ujianto, Y., & Irawan, M. L. (2015). Perbandingan Performansi Metode Peramalan
Fuzzy Time Series yang Dimodifikasi dan Jaringan Syaraf Tiruan Backpropaga-

tion (Studi Kasus: Penutupan Harga THSG). Jurnal Sains dan Seni ITS 4(2).



Optirl?asi Model Variational Weighted Fuzzy Time Series Menggunakan Particle Swarm Optimization
untu

Peramalan Data Runtun Waktu

Meila Dwi Nurini, Dr. Vemmie Nastiti Lestari, S.Si., M.Sc.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
120

Ulke, V., A. Sahin, and A. Subasi. (2018). A Comparison of Time Series
and Machine Learning Models for Inflation Forecasting: Empirical Eviden-
ce from the USA. Neural Computing and Applications 30 (5): 1519-1527.
https://do1.org/10.1007/s00521-016-2766-x

Wang, H., Wang, H., Guo, J., & Feng, H. (2014). A Fuzzy Time Series Forecas-
ting Model Based on Yearly Difference of the Student Enrollment Number, 2nd
International Conference on Soft Computing in Information Communication Te-

chnology. Atlantis Press.

Wang, B., X. Liu, M. Chi, and Y. Li. 2024. Bayesian Network Based Probabilis-
tic Weighted High-Order Fuzzy Time Series Forecasting. Expert Systems with
Applications 237:121430. https://doi.org/10.1016/j.eswa.2023.121430

Xian, S., K. Chen, and Y. Cheng. (2022). Improved Seagull Optimization Algorithm
of Partition and XGBoost of Prediction for Fuzzy Time Series Forecasting of
COVID-19 Daily Confirmed. Advances in Engineering Software 173:103212.
https://do1.org/10.1016/j.advengsoft.2022.103212

Yang, H., P. Li, and H. Li. (2022). An Oil Imports Dependence Forecas-
ting System Based on Fuzzy Time Series and Multi-Objective Optimi-
zation Algorithm: Case for China. Knowledge-Based Systems 246:108687.
https://do1.org/10.1016/).knosys.2022.108687

Yu, H.-K. 2005. Weighted Fuzzy Time Series Models for TAIEX Forecas-
ting.Physica A: Statistical Mechanics and its Applications 349 (3-4): 609—624.
https://doi.org/10.1016/j.physa.2004.11.006

Zadeh,L. (1965). Fuzzy Sets. Journal Information and Control Vol.§8, 338-353.

Zoghi, M., A. H. Ehsani, M. Sadat, M. javad Amiri, and S. Karimi. 2017.
Optimization Solar Site Selection by Fuzzy Logic Model and Weighted
Linear Combination Method in Arid and SemiArid Region: A Case Stu-
dy Isfahan-Iran. Renewable and Sustainable Energy Reviews 68:986-996.
https://doi.org/10.1016/.rser.2015.07.014



