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ABSTRAK

ILHAM HARGO SUJANTO. Perbandingan metode Markov Weighted
Fuzzy Time Series dengan Particle Swarm Optimization dan Cat and Mouse
Based Optimizer pada peramalan harga Ethereum. Skripsi. Program
Studi Matematika, Fakultas Matematika dan Ilmu Pengetahuan Alam,
Universitas Negeri Jakarta. 2026.

Markov Weighted Fuzzy Time Series (MWFTS) merupakan metode
peramalan yang menggabungkan konsep deret waktu fuzzy dengan model
Markov. Penelitian ini bertujuan membandingkan kinerja MWFTS yang
dioptimalkan menggunakan Particle Swarm Optimization (PSO) dan Cat
and Mouse Based Optimizer (CMBO) dalam memprediksi harga Ethereum.
Kedua algoritma optimasi diterapkan untuk mengoptimalkan batas
interval pada MWFTS. Data yang digunakan merupakan data sekunder
berupa harga penutupan harian Ethereum periode 1 Januari 2025 hingga 31
Maret 2026 yang diperoleh dari id.investing.com. Dalam penelitian ini, data
dibagi menjadi data latih dan data uji dengan perbandingan 8:2, di mana
seluruh proses optimasi dilakukan menggunakan data latih, sedangkan
data uji digunakan untuk mengevaluasi akurasi prediksi model. Hasil
penelitian menunjukkan bahwa penerapan PSO dan CMBO memberikan
hasil yang lebih baik dibandingkan MWFTS tanpa optimasi. Berdasarkan
hasil perbandingan, optimasi MWFIS-CMBO memperoleh nilai MAE
(172,02), MAPE (7,58%), dan RMSE (207,66) yang lebih baik dibandingkan
dengan optimasi MWFTS-PSO, yang memiliki nilai MAE (191,47), MAPE
(8,57%), dan RMSE (226,46). Hasil ini menunjukkan bahwa metode
MWEFTS-CMBO memberikan hasil prediksi yang lebih akurat dibandingkan
dengan metode MWFTS-PSO, saat diintegrasikan dengan metode MWFTS.

Kata kunci: optimalisasi, algoritma metaheuristik, mata uang kripto, batas
interval, akurasi prediksi.

iv



ABSTRACT

ILHAM HARGO SUJANTO. Comparison of the Markov Weighted Fuzzy Time
Series Method with Particle Swarm Optimization and Cat and Mouse Based
Optimizer in Ethereum Prices Forecasting. Undergraduate Thesis. Mathematics,
Faculty of Mathematics and Natural Sciences, Universitas Negeri Jakarta. 2026.

Markov Weighted Fuzzy Time Series (MWEFTS) is a forecasting method that
combines the concept of fuzzy time series with the Markov model. This study
aims to compare the performance of MWFTS optimized using Particle Swarm
Optimization (PSO) and Cat and Mouse Based Optimizer (CMBO) for Ethereum
price forecasting. Both optimization algorithms were employed to optimize the
interval boundaries of the MWEFTS model. The data used consisted of secondary
data in the form of daily Ethereum closing prices from January 1, 2025, to March
31, 2026, obtained from id.investing.com. In this study, the data were divided
into training and testing datasets with a ratio of 8:2, where the entire optimization
process was performed using the training dataset, while the testing dataset was
used to evaluate the prediction accuracy of the models. The results show that the
application of PSO and CMBO improves the performance of MWFTS compared
with the original MWEFTS model without optimization. Based on the comparative
results, the MWFTS-CMBO optimization achieves lower error values, with MAE
(172.02), MAPE (7.58%), and RMSE (207.66), compared with MWFTS-PSO,
which obtains MAE (191.47), MAPE (8.57%), and RMSE (226.46). These results
indicate that MWFTS-CMBO provides more accurate forecasting results than
MWEFTS-PSO when integrated with the MWFTS method.

Keywords: optimization, metaheuristic algorithm, cryptocurrency, interval
boundaries, prediction accuracy.
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