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ABSTRACT 

Cryptocurrencies emerged in the aftermath of early-century financial instability. Since then, it has expanded 
into a market of thousands of assets. Each of them serves distinct roles within the digital ecosystem. Among 

them, Bitcoin, Ethereum, and XRP have become the most prominent due to their technological designs and 

functional characteristics. With the growth and innovation in the market, extreme volatility and frequent 

bubbles have become features of the market. These features raise two questions. Whether ex-ante detection of 
bubbles is possible, and how the relationship between major exchanges shifts during bubble periods. This 

study addresses this gap by developing a framework for early bubble detection and analysing the time-varying 

spillover effect between two major crypto exchanges. 

The major contribution of this study is the development and validation of an early bubble warning system. The 

study integrated the prediction capabilities of the LSTM algorithm with the structural pattern identification 
feature of LPPL to develop the framework. The study shows that the combined LSTM-LPPL framework 

successfully identifies emerging bubbles. This supports its value as a proactive risk management tool. 

The second contribution is the study of market interconnectedness. The study analyses the change in market 

connection with the change in market regime. Bitstamp and Kraken exchanges are used to understand the 

spillover effect. The study used different econometric tests for the analysis. VECM is used to understand the 

long-term equilibrium, and TVP-VAR for the short-run spillover. The spillover changes during normal and 
bubble periods are also analysed. To know if there is any change in the predictable relationship in the short 

term, the Granger causality test is used. 

VECM analysis confirms that the exchanges have a long-run equilibrium. TVP-VAR spillover analysis shows 
that the cryptocurrencies behave differently in the short-run dynamics. Each cryptocurrency shows different 

spillover patterns during normal and bubble periods. There is no short-term directional predictability for Bitcoin 

and XRP as per the Granger causality test. However, Ethereum shows unidirectional causality during normal 

periods. It changes to bidirectional causality during bubble periods. This shows that each cryptocurrency has 
its own unique market behaviour. These findings portray the cryptocurrency market as a hybrid system. The 

markets are well integrated in the long run, yet highly susceptible to short-term inefficiencies. The study offers 

a new framework for investors to anticipate and manage risk. 

Keywords: Cryptocurrencies; Ex-ante bubble detection; features selection; spillover dynamics, Long Short-
Term Memory (LSTM); Log Period Power Law (LPPL); Time-Varying Parameter Autoregression 
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