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ANALYSIS OF VOLATILITY AND AUTOCORRELATION PROPERTIES OF THE BTC-USD 
CRYPTOCURRENCY PAIR IN THE CONTEXT OF GLOBAL SOCIO-ECONOMIC SHOCKS

Introduction. This article investigates the nonlinear dynamics and statistical properties of the BTC-USD 
cryptocurrency pair between September 1, 2015, and August 1, 2025. The study is timely due to the unique nature 
of cryptocurrencies as a new asset class and the highly turbulent global socioeconomic environment during the 
analyzed period. The theoretical foundation of the work is based on econophysics concepts and the theory of 
complex systems, specifically the analysis of stylized facts of financial markets. Traditional linear models, which 
assume a Gaussian distribution, have proven inadequate for describing and forecasting the behavior of 
cryptocurrencies, especially during periods of high uncertainty.

Purpose. The main goal of this article is to identify and analyze nonlinear patterns in the BTC-USD 
dynamics from 2015 to 2025 and to interpret these patterns in the context of major global socioeconomic and 
geopolitical events. The research methodology includes calculating and analyzing autocorrelation functions for 
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the price series, returns, and absolute returns, as well as using a moving window method to assess the dynamics 
of volatility and autocorrelation over time.

Results. The scientific novelty of this work lies in its comprehensive analysis of the evolution of key 
nonlinear indicators volatility and autocorrelation for the BTC-USD pair over a long period that includes a 
sequence of diverse global crises (pandemic, geopolitical, monetary). Unlike most previous research that focused 
on the market's reaction to single events, this study examined the cumulative effect and interaction of these shocks 
as they are reflected in the dynamics of the market's statistical properties. The findings underscore the need for a 
shift from traditional retrospective analysis to a proactive forecasting system based on an understanding of the 
nonlinear nature of financial markets.

Conclusion. The study confirms that the dynamics of the BTC-USD market are characterized by 
pronounced nonlinear properties, making classical linear models based on a Gaussian distribution inadequate 
for description and forecasting. The results highlight the deep integration of the cryptocurrency market into the
global financial system and its high sensitivity to macroeconomic uncertainty. The research emphasizes the need 
to use nonlinear dynamics and econophysics to model the behavior of financial assets under conditions of high 
uncertainty.

Keywords. Nonlinear dynamics, volatility, autocorrelation, cryptocurrency pair, geopolitical shocks, 
COVID-19.
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