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Abstract

This study aims to develop a hybrid forecasting model integrating System Dynamics (SD) and
Artificial Neural Networks (ANN) to improve the prediction accuracy and trend analysis of the Taiwan
Capitalization Weighted Stock Index (TAIEX). First, a dynamic causal loop model based on System
Dynamics is constructed to represent the structural dynamics of the stock market. Key variables,
including interest rates, inflation, foreign institutional investor activity, and trading volume, are
incorporated to simulate their interactions and feedback mechanisms, thereby analyzing the system

dynamics of the market.

Subsequently, historical stock price data and relevant economic indicators are used to train the ANN
model to capture nonlinear patterns in the data and improve forecasting performance. MATLAB is used
as the primary platform for model development and analysis. The SD model first provides the system
structure and simulation outputs, which are then used as inputs to the ANN model for optimization and

predictive analysis.

The empirical results indicate that the proposed hybrid model demonstrates strong stability and
forecasting performance in short- and medium-term stock index prediction. The prediction accuracy
achieves approximately 67% for the Taiwan-U.S. market scenario and approximately 52% for the
Taiwan—Asian market scenario, outperforming single-model approaches, which achieve around 50%

accuracy.

To enhance investors’ ability to identify market trends and reduce investment risk, the proposed
model provides more accurate forecasting results to support better entry and exit timing decisions,
thereby improving investment returns and decision-making efficiency. This integrated approach serves
as a valuable decision-support tool and contributes to both the theoretical and practical development of

financial market forecasting models.
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