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Abstract:

This research aims to examine and compare the performance of four optimal models in analyzing and
forecasting the direction of gold prices. The four models employed in this study are: 1. Long Short-Term Memory
(LSTM), a specialized type of neural network; 2. Extreme Gradient Boosting (XGBoost), a tree-based ensemble
machine learning model; 3. Hybrid ARIMA-ElasticNet, which integrates a traditional linear forecasting model with a
regularization technique to mitigate overfitting; and 4. Chronos, a novel time series forecasting model based on a
Transformer-based language model architecture. The dataset used for analysis consists of historical gold prices
and related economic variables obtained from Yahoo Finance. The research process begins with data preprocessing
and handling missing values. The data are then divided into a training set for model development and
hyperparameter tuning, and a test set for evaluating out-of-sample predictive accuracy. Model performance is
assessed using statistical error metrics. Based on the test set results, the XGBoost model demonstrates the best
performance, achieving the lowest Mean Absolute Percentage Error (MAPE) of 0.83%. This indicates its superior
capability in capturing complex relationships in gold price movements compared to Hybrid ARIMA-ElasticNet
(1.28%), LSTM (2.63%), and Chronos (2.03%). This research provides practical benefits for investors, gold traders,
and financial institutions as a decision-support tool for investment planning, risk reduction, and future asset price
trend analysis. It also offers guidance for academics and researchers in selecting appropriate models for highly
volatile data. Furthermore, this study can be extended by developing an automated trading signal system
(Algorithmic Trading) or by enhancing hybrid modeling technigues that combine the strengths of multiple models
to improve forecasting accuracy. Future research may also incorporate news-based economic sentiment indices

into the modeling framework.
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