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Financial markets, including the Bitcoin market, are
inherently complex and nonlinear. Predicting their direction
and strength remains a significant challenge for traders and
investors. This study aims to model the strength of Bitcoin
price trends using a Markov convolutional regression
model, artificial neural networks (ANN), and time series
analysis. To evaluate trend strength, technical indicators
and oscillators such as the Relative Strength Index (RSI) and
the Ichimoku trading system are employed. Daily Bitcoin
price data from January 1, 2014, to July 9, 2023, are
analyzed. The findings indicate that the neural network
model effectively forecasts Bitcoin prices, while the Markov
convolutional regression model successfully identifies
periods of rotation and shock. Furthermore, the analysis
reveals that the Bitcoin market experiences longer durations
of low volatility compared to high volatility periods. Among
the influencing factors in the ANN model, the Standard &
Poor’s 500 Index has the most substantial impact on Bitcoin
prices, surpassing other economic variables. Notably, the
time series model demonstrates the lowest mean absolute
error. Across all three models, network difficulty, global
gold prices, and exchange rates significantly affect
Bitcoin prices.
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Aim and Introduction:

Amid declining trust in traditional fiat currencies, Bitcoin has emerged as a potential safe
haven and a store of value. Its adoption may increase over time, potentially positioning it
as a global currency or an asset for wealth preservation. However, like other financial
markets, the Bitcoin market is characterized by inherent complexity and nonlinearity,
making price trend analysis and prediction particularly challenging for investors and
traders. These complexities necessitate the development of advanced predictive models to
capture the dynamic behavior of Bitcoin prices.

Methodology:

The primary objective of this study is to analyze and forecast Bitcoin price trends using
three distinct modeling approaches: the Markov convolutional regression model, artificial
neural networks, and time series analysis. To assess the strength of price trends, technical
indicators and oscillators such as the RSI, MACD, and the Ichimoku trading system are
utilized. The study employs both technical and economic variables. Technical variables
include the number of daily Bitcoin transactions, network difficulty, Bitcoin reserves, and
transaction volumes. Economic variables include the S&P 500 Index, the New York Stock
Exchange Index, the U.S. Dollar Index, U.S. interest rates, and oil prices. Data were
collected on a daily basis from July 9, 2014, to July 9, 2023. The research design is applied
in nature, and the statistical population comprises Bitcoin price data. The econometric
approach incorporates the comparative evaluation of the three models, particularly
focusing on their accuracy in trend prediction and their responsiveness to various
economic and technical indicators.

Results and Discussion:

The results demonstrate that the artificial neural network model outperforms the other two
models in predicting Bitcoin prices. In particular, the S&P 500 Index emerges as the most
influential variable in the ANN model, highlighting a strong linkage between traditional
equity markets and cryptocurrency behavior. Both the RSI and Ichimoku indicators
suggest a probable decrease in Bitcoin prices in the upcoming months, followed by a
potential increase toward the end of 2024. The Markov convolutional regression model
effectively identifies years marked by market rotation and shocks and reveals that periods
of low volatility tend to last longer than those of high volatility. Furthermore, the time
series model, while not outperforming the ANN in accuracy, exhibits the lowest mean
absolute error. Across all models, the variables of network difficulty, global gold price,
and exchange rate consistently show statistically significant impacts on Bitcoin pricing,
underscoring their crucial role in shaping market dynamics.

Conclusion:

The comparative analysis of the three modeling approaches reveals that the artificial neural
network model yields the most accurate forecasts of Bitcoin prices, as indicated by its
lowest mean squared error. The consistent significance of the network difficulty, global
gold price, and exchange rate variables across models reflects growing investor confidence
in Bitcoin as a financial asset. This suggests the potential for capital movement from
traditional markets, such as gold and Forex, toward cryptocurrencies. Additionally, the
application of MACD and Ichimoku systems confirms the anticipated short-term decline
and subsequent long-term increase in Bitcoin prices. These findings offer valuable insights
for policymakers, investors, and analysts aiming to understand the dynamics of
cryptocurrency markets and improve predictive accuracy.
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Figure 4: Analysis of Bitcoin Price Trend Using the Ichimoku Indicator
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Table.6: Time Series Model Estimation
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Table.7: Comparison of Error Functions for Bitcoin Price Estimation
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Figure 6: Time Series Forecasting Results
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