Journal of Development and Capital

Print ISSN: 2008-2428 Online ISSN: 2645-3606

c

Iranian E-Commerce Scientific
Association

Homepage: https://jdc.uk.ac.ir

Modeling the Dynamics of Gold Price Volatility Over Time

Mahdieh Tavassoli'®, Mahnaz Rabeei®™

and Kiamars Fathi®

1. Department of Information Technology Management, South Tehran Branch, Islamic Azad University, Tehran, Iran.

Email: mahdieh tavassoli@yahoo.com

2. Corresponding Author, Department of Economics, Modeling and Optimization Research Center in Engineering
Sciences, Tehran, Iran. Email: mahnaz.rabiei@yahoo.com
3. Department of Industrial Management, South Tehran Branch, Islamic Azad University, Tehran, Iran.

Email: fathikiamars@yahoo.com

Article Info

ABSTRACT

Article Type:
Research Article.

Article History:

Received: 14 August 2024

Received in revised form: 22 January 2025
Accepted: 13 May 2025

Accepted Online: 3 September 2025

Keywords:

Gold Price,
Macroeconomic Factors,
Microeconomic Factors,
Wavelet Coherence,
Bayesian Averaging.

JEL Classification:
C53, E37, E3.

Objective: Gold, as a strategic and volatile commodity, requires accurate
price forecasting due to its economic importance. This study forecasts gold
prices using a combination of approaches, including nonlinear Bayesian
models, wavelet coherence, and multivariate models with time-varying
parameters.

Method: This applied research uses monthly data from 2010 to 2022. Initially,
35 factors affecting gold price volatility were identified. Then, GARCH and
stochastic volatility models were used to extract volatility, while TVPDMA,
TVPDMS, and BMA models were employed to identify influential variables.
The TVP-Quantile VAR approach was used to analyze causality between
variables, and wavelet coherence was applied to examine the relationship
between variables and gold price volatility across different time scales.

Results: This applied research uses monthly data from 2010 to 2022. Initially,
35 factors affecting gold price volatility were identified. Then, GARCH and
stochastic volatility models were used to extract volatility, while TVPDMA,
TVPDMS, and BMA models were employed to identify influential variables.
The TVP-Quantile VAR approach was used to analyze causality between
variables, and wavelet coherence was applied to examine the relationship
between variables and gold price volatility across different time scales.

Conclusion: This applied research uses monthly data from 2010 to 2022.
Initially, 35 factors affecting gold price volatility were identified. Then,
GARCH and stochastic volatility models were used to extract volatility, while
TVPDMA, TVPDMS, and BMA models were employed to identify influential
variables. The TVP-Quantile VAR approach was used to analyze causality
between variables, and wavelet coherence was applied to examine the
relationship between variables and gold price volatility across different time
scales.
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Introduction

Gold, as one of the most important strategic commodities in global markets, is always
influenced by factors such as economic, political, and financial developments. Due to its high
sensitivity to changes in these factors, gold prices experience significant fluctuations, making
its analysis and prediction a complex challenge in financial analysis. This study aims to design
an advanced prediction model for gold prices that employs hybrid approaches, including
nonlinear Bayesian models, wavelet coherence, and time-varying parameter models. The main
objective of this study is to examine and analyze the volatility of gold prices considering key
economic and financial variables and to provide accurate prediction models that can serve as
useful tools for investors and analysts in the gold market. Since gold market fluctuations are
influenced by a range of internal and external variables, identifying these variables and
analyzing the complex relationships among them over time is key to providing more accurate
and effective predictions.

Method

This research is of an applied nature and utilizes monthly data from 2010 to 2022. Initially,
35 variables affecting gold price volatility were identified and evaluated. These variables
include key economic factors such as global interest rates, exchange rates, unemployment rates,
GDP, and gold imports and exports. Additionally, external variables such as the US Dollar
Index, oil prices, global stock market returns, and geopolitical risks were also incorporated into
the analysis. For modeling gold price volatility, Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) and Stochastic Volatility (SV) models were employed. These
models are specifically designed for forecasting and modeling volatility in financial markets
and are highly effective in simulating nonlinear and time-dependent features.

To identify the variables impacting gold price volatility, advanced models such as Time-
Varying Parameter Dynamic Model Averaging (TVPDMA), Time-Varying Parameter
Dynamic Model Selection (TVPDMS), and Bayesian Model Averaging (BMA) were utilized.
These models are particularly suitable for simulating complex and nonlinear relationships
among variables and analyzing their changes over time. Additionally, the TVP-Quantile VAR
model was used to examine causal relationships and the effects among variables under different
uncertainty conditions. This model enables the analysis of changes and causal relationships at
different levels of uncertainty and under various economic conditions. Finally, for analyzing
different time scales of gold price volatility, the wavelet coherence technique was used, which
is a powerful tool for analyzing time-series data with different scales and nonlinear signals.

Results

The results of the study indicated that Stochastic Volatility (SV) models provided better
accuracy in capturing gold price volatility compared to GARCH models. This was due to the
SV models’ superior ability to simulate nonlinear and time-dependent features of volatility,
which allowed them to better reflect the complex volatility characteristics of the gold market
compared to GARCH models. Among the TVPDMA, TVPDMS, and BMA models, the BMA
model demonstrated the highest accuracy in identifying and forecasting gold price volatility.
This model, by using weighted combinations of models, showed a high capability to simulate
the complex and nonlinear relationships among variables.

Based on these models, 12 primary variables were identified as having a significant impact
on gold price volatility. These variables include the US Dollar Index, oil prices, gold imports
and exports, global interest rates, cryptocurrency indexes, Relative Strength Index (RSI),
Moving Average Convergence Divergence (MACD), Fibonacci retracements, Average
Directional Index (ADX), Oscillators, Pivot Point DeMark, and Pivot Point Fibonacci. The
results indicate that these variables exhibit varying degrees of impact on gold price volatility
over time, and analyzing them can help improve the accuracy of gold price forecasts.
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Additionally, the TVP-Quantile VAR model revealed that in low uncertainty conditions (5th
percentile), the largest transfer of volatility from internal factors to gold price volatility occurs.
In these conditions, variables such as global interest rates, GDP, and domestic market changes
exert the greatest influence. In moderate uncertainty conditions (50th percentile), in addition
to internal factors, changes in external variables such as oil prices and the US Dollar Index also
influence gold price volatility. Finally, in high uncertainty conditions (95th percentile), the
direction of causality shifted, and gold price volatility was influenced by both internal and
external factors. These findings suggest that significant gold price volatility can have
substantial impacts on economic and political conditions.

Furthermore, wavelet coherence analysis showed that in shorter time scales, internal factors
had the greatest influence on gold price volatility, while in longer time scales, external factors
such as oil prices and the US Dollar Index had a greater impact. These differences can assist
analysts in providing more accurate assessments of how various variables influence gold price
volatility, taking into account different time scales.

Conclusions

The results of this study highlight the importance of analyzing gold market volatility using
complex and advanced models. Stochastic Volatility (SV) models and the BMA model
demonstrated higher accuracy in simulating and forecasting gold price volatility compared to
other models. This research also revealed that the influence of variables on gold price volatility
varies under different economic and uncertainty conditions. In low uncertainty conditions,
internal factors have the most significant impact, while in high uncertainty conditions, gold
price volatility can have significant effects on global economic and political conditions. These
results can help investors and market analysts make more informed predictions about gold price
fluctuations using advanced models. Finally, considering the influential role of these variables
over time, this research offers new opportunities for a more precise analysis of the gold market
and forecasting its behavior under various conditions.
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