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ABSTRACT 

Dwi Egil Radhiatur – 2217020012, Prediksi Harga Emas Harian 

Menggunakan Algoritma Support Vector Regression dan Random Forest 

Regression 

 

 Gold has long been regarded as a strategic commodity and a safe-haven 

investment because of its ability to preserve value during periods of economic 

uncertainty. Despite this long-term stability, daily gold prices exhibit 

considerable short-term volatility driven by macroeconomic factors such as 

inflation, interest rates, and currency exchange rates, making accurate prediction 

difficult with conventional statistical methods such as linear regression and Auto-

Regressive Integrated Moving Average (ARIMA), which are limited in capturing 

nonlinear patterns in complex time-series data. Machine learning approaches, 

particularly Support Vector Regression (SVR) and Random Forest Regression 

(RFR), offer greater flexibility in modeling such nonlinear relationships. This 

study aims to analyze the movement patterns of daily gold prices and to compare 

the predictive performance of SVR and RFR. The research was conducted 

following the Cross-Industry Standard Process for Data Mining (CRISP-DM) 

framework, using daily historical Gold Futures (GC=F) data obtained from 

Yahoo Finance for the period of January 2021 to December 2025, with Open, 

High, Low, Close, and Volume (OHLCV) as input attributes. Six experimental 

scenarios were carried out by combining three historical training periods (1, 3, 

and 5 years) with the two algorithms. A 30-day sliding window was applied to 

construct the time-series input, and model evaluation used TimeSeriesSplit with 5-

fold cross-validation to prevent data leakage. Hyperparameters were optimized 

using GridSearchCV for SVR and RandomizedSearchCV for RFR, and 

performance was measured using Mean Absolute Error (MAE), Root Mean 

Square Error (RMSE), and the Coefficient of Determination (R²). The results 

show that SVR consistently outperformed RFR across all scenarios, and its 

performance improved as the training period lengthened, whereas RFR's 

performance stagnated and even declined with longer periods due to its limited 

ability to extrapolate values beyond the range of the training data. The best result 

was obtained using five years of historical data, yielding an MAE of 20.9316, an 

RMSE of 30.6621, and an R² of 0.9981. The resulting model was subsequently 

deployed as an interactive web-based application using Streamlit. These findings 

indicate that SVR is more suitable than RFR for predicting daily gold prices, 

particularly under trending market conditions. 

 

Keywords: gold price prediction, Support Vector Regression, Random Forest 

Regression, CRISP-DM, time series, sliding window, Streamlit 
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