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PREDIKSI HARGA BITCOIN JANGKA PANJANG

MENGGUNAKAN LSTM DAN GRU BERBASIS ANALISIS
SENTIMEN FINBERT

Abstrak

Prediksi harga Bitcoin jangka panjang merupakan tantangan tersendiri karena
volatilitasnva yvang tingei dan dipengaruhi sentimen pasar serta pemberitaan finansial.
Penelitian ini mengintegrasikan data historis harga Bitcoin harian (3.287 observasi,
Januari 2017-Desember 2025, sumber Yahoo Finance) dengan skor sentimen dari 66.623
artikel berita CryptoVision Dataset vang diekstraksi menggunakan FinBERT, kemudian
menerapkannyva pada arsitektur Long Short-Term Memory (LSTM) dan Gated Recurrent
Unit (GRU). Dua belas skenario model dikembangkan dengan variasi arsitektur single-layer
dan stacked dengan dan tanpa integrasi sentimen, serta dengan dan tanpa optimasi
hyperparameter menggunakan Optuna. Evaluasi dilakukan pada 646 sequence data uji
menggunakan metrik MAPE, RMSE, R? dan Directional Accuracy. Model Optimized GRU
dengan integrasi sentimen FinBERT memberikan performa terbaik, dengan MAPE 3,19%,
RMSE USD 3.325,67, dan R? 0,9722. Optimasi hvperparameter terbukti menjadi faktor
paling menentukan performa, sedangkan efektivitas integrasi sentimen bersifat kondisional
terhadap arsitektur yang digunakan. Seluruh model mencatatkan Directional Accuracy di
bawah 50%, mengindikasikan model lebih sesuai untuk estimasi harga jangka panjang
dibandingkan sinval perdagangan harian.

Kata kunci: Bitcoin, prediksi harga, LSTM, GRU, FinBERT
Abstract

Long-term Bitcoin price prediction is challenging due to high volatility driven by market
sentiment and financial news. This study integrates daily historical Bitcoin price data (3,287
observations, January 2017-December 20235, sourced from Yahoo Finance) with sentiment
scores extracted using FinBERT from 66,623 CryptoVision Dataset news articles, applyving
them within Long Short-Term Memory (LSTM) and Gated Recurrent Unit (GRU)
architectures. Twelve model scenarios were developed, encompassing single-laver and
stacked architecture variations, with and without FinBERT sentiment integration, and with
and without hyperparameter optimization using Optuna. Each model was evaluated on 646
test sequences using MAPE, RMSE, R? and Directional Accuracy metrics. The Optimized
GRU model with FinBERT sentimment integration achieved the best performance, with a
MAPE of 3.19%, an RMSE of USD 3,325.67, and an R? of 0.9722. Hyperparameter
optimization proved to be the most decisive factor influencing model performance, whereas
the effectiveness of sentiment integration was conditional on the architecture emploved. All
models recorded a Directional Accuracy below 50%, indicating that the developed models
are better suited for long-term price estimation rather than for use as daily trading signals.

Keywords: Bitcoin, price prediction, LSTM, GRU, FinBERT.
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