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This research examines the complex relationship between global
geopolitical uncertainties and cryptocurrency market volatility.
In fact, events such as wars, sanctions, and diplomatic tensions
can significantly impact the performance of these new assets by
influencing investor sentiment and capital flows. To quantify and
model this dynamic relationship, advanced optimization
algorithms are used to identify hidden patterns in the data and
more accurately assess and predict the impact of these risks.
Therefore, in this study, the impact of geopolitical risks on
cryptocurrency returns was assessed using the weed and particle
swarm optimization algorithms. This study was conducted daily
for the period from 01/01/1402 to 31/04/1404. The statistical
method used in this study is the multivariate regression method
using the panel data method and the optimized algorithm. The
results of the research showed that 1- There is a significant
inverse relationship between geopolitical risks and Bitcoin
returns. 2- The weed optimization algorithm has the ability to
predict Bitcoin returns using geopolitical risk components. 3-
The particle swarm optimization algorithm has the ability to
predict Bitcoin returns using geopolitical risk components. 4-
The weed optimization algorithm has a higher predictive power
than the particle swarm optimization algorithm for predicting
Bitcoin returns using geopolitical risk components.

COPYRIGHTS

©2023 by the authors. Published by the Islamic Azad University, West Tehran Branch. This article is an
open-access article distributed under the terms and conditions of the Creative Commons Attribution 4.0
International (CC BY 4.0) https://creativecommons.org/licenses/by/4.0



mailto:farshadfar@yahoo.com
https://creativecommons.org/licenses/by/4.0

The Impact of Geopolitical Risk on the Return of Digital Currencies Using Optimization ...

Extended Abstract

Purpose

The contemporary global landscape is characterized by accelerated and multifaceted
geopolitical shifts, where the traditional boundaries between economics, politics,
and technology have become profoundly intertwined and increasingly indistinct.
This complex interconnectivity creates a volatile environment where
macroeconomic policies, international sanctions, and regional instabilities generate
cascading effects across all asset classes. Within this turbulent milieu,
cryptocurrencies have rapidly evolved from an obscure digital experiment into a
novel and significant phenomenon within the global financial system, challenging
established monetary paradigms and institutional structures. Initially heralded by
proponents as a digital "safe haven" asset class, this perception was rooted in their
core architectural principles: decentralization, cryptographic transparency,
censorship resistance, and operational independence from traditional banking and
governmental systems.However, as the asset class has matured and its market
capitalization has grown, its susceptibility to pronounced volatility stemming from
exogenous geopolitical tensions has become increasingly evident and a critical
subject of scholarly inquiry. Events such as escalating trade wars, the imposition of
international sanctions, acute regional crises, and sudden, unpredictable shifts in
government macro-policies and regulatory stances have consistently demonstrated
their capacity to induce significant price dislocations in the cryptocurrency markets.
This apparent paradox—a decentralized asset reacting strongly to centralized power
dynamics—necessitates a move beyond simplistic, linear analytical
paradigms.Consequently, this study seeks to address this complexity by employing
advanced econometric methodologies to investigate the intricate, non-linear, and
dynamic causal relationships between quantifiable geopolitical risks (GPR) and the
returns of major cryptocurrencies, with a primary empirical focus on Bitcoin (BTC).
The central research objective is to rigorously determine and empirically validate
whether cryptocurrencies, particularly Bitcoin, can effectively act as a strategic risk-
hedging asset or a reliable store of value during periods of acute geopolitical crisis,
or whether, conversely, they ultimately become victims of the very volatility and
risk-aversion they were designed to circumvent, thus behaving more like speculative
risk-on assets within the broader financial ecosystem.

Methodology

This applied research employs a descriptive, positivist methodology with deductive-
inductive reasoning, utilizing ex-post facto (past event) data. The study period spans
from 01/01/2023 to 07/22/2025, using daily data. The statistical population
comprises two groups: (1) cryptocurrency data (Bitcoin) and (2) the Global
Geopolitical Risk (GPR) index, sourced daily from the established database at
https://www.matteoiacoviello.com/gpr.htm.

A multivariate panel data regression model was first used to test the baseline
relationship:

slg
5E &
28
TEE
>_O
Slme
1
ElER
NE S
N O
ol



https://www.matteoiacoviello.com/gpr.htm

Quarterly Journal of
Computational Economics
Vol. 4, No. 4, Autumn 2025

147

Sanaz Abbasi, Zahra Honarmandi, Zahra Farshadfar
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Where the dependent variable is Bitcoin returns, the independent variable is the
natural logarithm of the daily GPR, and control variables include changes in oil
prices, global inflation rate, and changes in global gold prices. Subsequently, to
enhance predictive accuracy and model the non-linear dynamics, two metaheuristic
optimization algorithms were implemented in MATLAB: the Invasive Weed
Optimization (IWO) algorithm and the Particle Swarm Optimization (PSO)
algorithm. The input variables for these Al-driven predictive models were the
components of geopolitical risk.

Finding
The key findings of the study are as follows:

Hypothesis 1: A significant inverse relationship was found between geopolitical
risks and Bitcoin returns (B = -0.245, p-value = 0.000). This suggests that during
periods of high geopolitical instability, Bitcoin's price and returns often increase,
positioning it as a potential "digital safe-haven™ asset.

Hypothesis 2 & 3: Both the IWO and PSO algorithms demonstrated a high
capability to predict Bitcoin returns using geopolitical risk components,
confirming their utility as advanced analytical tools for this complex
relationship.

Hypothesis 4: A comparative analysis revealed the superior predictive
performance of the IWO algorithm over the PSO algorithm. The IWO algorithm
achieved a higher predictive accuracy (98.07%) with a lower mean squared error
(MSE = 1.444), compared to the PSO algorithm (93.78% accuracy, MSE =
1.840). The IWOQO's adaptive mechanisms, including non-uniform seed dispersal
and competitive selection, proved more effective in navigating the noisy, non-
linear data space of geopolitical risks.

Pre-estimation tests confirmed the stationarity of all variables (via Fisher test), the
absence of multicollinearity (VIF values < 5 for all variables), and homoscedasticity
T of residuals (Breusch-Pagan test, p-value = 0.114).

Conclusion

This research makes a significant contribution by demonstrating that Bitcoin
exhibits a significant and immediate inverse reaction to geopolitical shocks, a
finding that contrasts with some previous studies using linear models that found no
long-term relationship. The results align with the narrative of Bitcoin being a
decentralized, censorship-resistant asset with a capped supply, making it attractive
during times of traditional market uncertainty. Methodologically, the study
introduces a novel application of bio-inspired optimization algorithms, particularly
IWO, in the field of financial econometrics and cryptocurrency analysis. The
superior performance of IWO is attributed to its robust exploration and exploitation
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capabilities in complex, high-dimensional problem spaces typical of geopolitical and

financial data.

Practical Implications and Future Research

e Investors: Can consider allocating a small percentage (1-5%) of their portfolio to
Bitcoin as a potential hedge against geopolitical turmoil, while monitoring
confounding variables like government regulations.

e Policymakers: In crisis-prone countries, understanding this relationship is crucial
for market stability and could inform policies around digital assets as a means to
mitigate the impact of international sanctions.

e Future Research: Should focus on integrating the WO algorithm with deep
learning techniques (e.g., LSTM networks), expanding the analysis to other
cryptocurrencies and asset classes, and developing more standardized, high-
frequency geopolitical risk datasets.
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