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Abstract: This paper systematically studies the profound impact of blockchain technology 

and cryptocurrencies on the financial sector, and deeply analyzes the transformation potential 

they bring to the traditional financial system through decentralized, secure and transparent 

transaction models. This study uses the comprehensive data set provided by the Kaggle 

platform to build a hybrid analysis framework integrating longitudinal data analysis and 

advanced prediction technologies, focusing on the dynamics of the cryptocurrency market 

between 2017 and 2021. By using ARIMA modeling technology, this article explores market 

trends, participant behavior, and volatility, understands the challenges and opportunities that 

cryptocurrencies bring, and then provides valuable insights. The findings of this study 

highlight the importance of the regulatory framework in risk management and maintaining 

financial stability, while also highlight the potential of blockchain technology to drive 

financial innovation and reshape monetary policy. This study has important practical 

significance for the financial sector to effectively utilize blockchain technology.  
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1. Introduction 

In today's rapidly evolving digital technology era, blockchain technology has become more than just 

a groundbreaking architecture; it has reshaped the understanding of how financial systems operate. 

At the heart of this transformation is cryptocurrency—a digital asset based on blockchain technology 

that challenges the boundaries of traditional monetary policy and begins to influence global economic 

liquidity, credit, and value storage methods. 

Blockchain technology introduces an innovative method for recording and authenticating financial 

transactions by permanently embedding each transaction onto a blockchain, eliminating the need for 

centralized trust institutions to guarantee transactions. This approach not only enhances the 

transparency and security of financial transactions but also fortifies the financial system's resilience 

against attacks. As globalization and the internet propel the modern financial industry, it faces 

unprecedented challenges in data security and transparency. The decentralized solution offered by 

blockchain technology poses challenges to the traditional financial system while presenting 

opportunities for optimization. 

With the rise of cryptocurrencies, traditional monetary policymakers such as central banks have 

begun to scrutinize the potential impact of this emerging market. The volatility of cryptocurrencies, 
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their market penetration, and their potential to replace traditional financial tools all have implications 

for monetary supply, inflation control, and macroeconomic stability. This paper discusses the data 

statistics of cryptocurrency and time series and other variables, so as to facilitate a deeper 

understanding of the use of blockchain technology in the financial market. 

After analysis, this paper delves into the profound impact of blockchain technology and 

cryptocurrencies on the financial sector, revealing their significant potential in transforming the 

traditional financial system. The study constructs and applies a comprehensive data analysis 

framework that integrates longitudinal data analysis and advanced forecasting techniques, focusing 

on the dynamic changes in the cryptocurrency market. By employing ARIMA modeling techniques, 

it deeply investigates market trends, participant behaviors, and volatility, thereby providing insightful 

observations on challenges and opportunities. 

Furthermore, the article discusses the challenges cryptocurrencies pose to traditional monetary 

policies and highlights the importance of establishing effective regulatory frameworks in maintaining 

financial stability. It concludes that blockchain technology holds great potential in driving financial 

innovation and changing the future form of money, but it also faces many challenges and 

opportunities. Therefore, development must maintain a rational and objective attitude, actively 

responding to these changes to ensure the continuous and robust development of the financial sector. 

Inviia Givargizov discusses the impact of unstable financial and economic conditions on the 

development of blockchain technologies, emphasizing blockchain's potential as a trusted alternative 

to traditional financial systems during economic uncertainty. The study highlights how blockchain 

technology gains traction through its decentralized nature, cryptographic security, and immutable 

recordkeeping capabilities, offering solutions to fraud, corruption, and transparency issues in the 

financial sector [1]. 

2. Methodology 

2.1. Data Source 

The data source for this paper is a dataset from the Kaggle website, which includes comprehensive 

information on widely applied cryptocurrencies. It covers data points such as date, opening price, 

highest price, and lowest price. The analysis of this data is crucial for the empirical part of this study, 

and it also allows the application of time-series analysis methods, making the analysis in this paper 

more systematic and organized. 

This study adopted a mixed analytical framework to conduct an in-depth investigation into the 

dynamics of the cryptocurrency market. It integrated longitudinal data analysis and advanced 

forecasting techniques to compile the data into a comprehensive dataset that includes key indicators 

such as cryptocurrency names, market categories, total trading volume, and average transaction value. 

In the time series analysis phase, the trends in the transaction value of cryptocurrencies and the 

number of active market participants from 2017 to 2021 are data worth analyzing. This stage involved 

plotting historical transaction data to identify market patterns, trends, and anomalies, thereby 

understanding the temporal evolution of the market and determining periods of significant volatility 

or stability. 

2.2. ARIMA Model 

This study employed the Autoregressive Integrated Moving Average (ARIMA) modeling technique 

for predictive modeling. The ARIMA model is widely recognized for its proficiency in analyzing and 

forecasting time series data, particularly appropriate for non-stationary data.  

This model integrates the three components of Autoregressive (AR), Integrated (I), and Moving 

Average (MA) to precisely forecast time series data in fields such as economics and finance. Its 
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general form is ARIMA(p, d, q), where p represents the order of the autoregressive term, meaning 

that the model incorporates data from the past p periods as a reference when calculating current values; 

d indicates the order of differencing required to achieve data stability; q stands for the order of the 

moving average term, indicating that the model considers the impact of forecasting errors from the 

past q periods when calculating predictive values [2,3]. In the ARIMA(0,1,1) model applied in this 

study, "0" signifies that the model does not include an autoregressive term, meaning past data values 

do not have a direct impact on future predictions; "1" represents first-order differencing, showing that 

the time series data become stable after being differenced once; and the other "1" indicates a first-

order moving average, meaning the model accounts for the previous period's forecasting error when 

calculating the current predictive value. In contrast, the ARIMA(2,1,0) model includes two periods 

of autoregressive terms and first-order differencing but does not incorporate a moving average term. 

Specifically, the ARIMA(0,1,1) model was utilized to anticipate future transaction values, while the 

ARIMA(2,1,0) model was chosen to predict the number of active market participants. The selection 

of model parameters was guided by the Akaike Information Criterion (AIC) and the Bayesian 

Information Criterion (BIC), ensuring optimal fit with historical data [4-7]. 

During the performance evaluation phase, a comprehensive assessment was conducted to 

determine the reliability of the evaluated model. This assessment encompassed an analysis of 

residuals generated by the ARIMA model, which involved verifying the normality of the residuals, 

examining autocorrelation to ensure that no significant patterns were overlooked during the modeling 

process, and comparing forecasted values with actual observations to assess the predictive accuracy 

of the models. 

Finally, the prediction results are visualized, showing the predicted values and their corresponding 

confidence intervals, to reflect the uncertainties inherent in the predictive modeling, especially in the 

highly unstable cryptocurrency markets. This visual representation facilitates a better understanding 

of the predicted market behavior within a probabilistic framework. 

3. Empirical Results Analysis 

3.1. Bitcoin Market Analysis 

Bitcoin, a leading and extensively researched cryptocurrency, has experienced significant changes in 

transaction value and active market participants between 2017 and 2021. To visualize this trend, a 

time series trend map is presented, highlighting Bitcoin's trading value (measured by "closing price") 

and the number of active market participants. Additionally, trading volume ("Volume") is introduced 

as a key metric to assess market activity, adding depth and context to the trend chart. Figure 1 offers 

a comprehensive overview of Bitcoin's market development and vitality. 

Proceedings of the 2nd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/88/20240891

139



 

Figure 1: Bitcoin Transaction Value and Trading Volume Trends: A 2017-2021 Review 

Figure 1 shows trading value and volume trends for Bitcoin 2017-2021. These charts reveal market 

patterns, trends, and possible anomalies that help to understand the evolution of the market over time, 

including periods of volatility and stability. The time-series trend map provides the basis for further 

analysis, predictive modeling, and model performance evaluation. ARIMA or other prediction models 

will next be applied to predict the future transaction value and the number of active market 

participants, and to evaluate the accuracy and reliability of the model. 

3.2. ARIMA Model Estimation Results 

In the study of the bitcoin market behavior, the bitcoin closing price and transaction volume of 

historical data are carefully collected and cleaned up in order to ensure the integrity and reliability of 

the data set. Preliminary analysis indicates that the time series is non-stationary, prompting the next 

step of the enhanced Dickey-Fowler (ADF) test. These tests confirm the non-stationarity of the data 

and requiring differential performance to achieve a stationary state. Next, the order of the difference 

was determined, and given the results of the ADF test, the first order difference was sufficient to set 

the difference parameter d to 1 for the ARIMA model. Through the in-depth analysis of the 

autocorrelation function (ACF) and the partial autocorrelation function (PACF) graph, the author can 

find that the moving average component is more significant for the price model, so the ARIMA (0,1,1) 

model was selected. Instead, for trading volume, the autoregressive component is more prominent, 

guiding the ARIMA (2,1,0) model. After estimating these models and performing a diagnostic 

examination, the residual appeared to be white noise, i.e., random and no significant autocorrelation, 

which validates the model selection in here. After comparing the pool Information Code (AIC) and 

the Bayesian Information Code (BIC) of multiple models, ARIMA (0,1,1) and ARIMA (2,1,0) were 

confirmed as the best choices. The short-term bitcoin price forecast and the number of active market 

participants were followed, and the possible range of these forecasts was calculated. Despite the 

inherent volatility of the bitcoin market, the ARIMA model demonstrates the ability to accurately 

capture trends. The forecast results, while an indication of the potential market direction, need to be 

interpreted carefully due to the inherent uncertainty in the cryptocurrency market. The comprehensive 

analysis presented here provides substantial support for investment decisions, 
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3.3. Forecasting 

The prediction of the future transaction value derived from the ARIMA (0,1,1) model is used to 

demonstrate the predicted value and its possible range. 

 

Figure 2: Bitcoin Closing Price Historical Trend and Future Forecast (2017-2021) 

Figure 2 shows the number prediction of future active market participants generated using the 

ARIMA (2,1,0) model, which displays the predicted values and their possible ranges. 

 

Figure 3: Bitcoin Market Active Participants Trend Forecast (2017-2021) 

The figures 2-3 show the ARIMA model forecast of bitcoin's closing price and trading volume. 

The first figure shows bitcoin's historical closing price and the future closing price forecasts made by 

the ARIMA (0,1,1) model based on these data. From the chart, it can be seen that the closing price 

had a significant high at the end of 2017, after experienced volatility, especially during the sharp 

decline in 2018 and the subsequent volatility period. Forecasts suggest that bitcoin's closing price is 

likely to continue this volatile trend in the short term. The second chart shows the historical trading 

volume data of Bitcoin and the future trading volume predicted by the ARIMA (2,1,0) model. It can 

be observed that trading volume peaked at some times, which may indicate a transient increase in 

market activity. According to the ARIMA model forecast, future trading volumes are likely to 

maintain their current volatility pattern [8]. 

This figure 4 details the monthly average closing price trend of Bitcoin from the beginning of 2017 

to the end of 2020, and makes a reasonable forecast of future price trends based on in-depth market 

analysis. Looking at the figure 4, the price of bitcoin fell rapidly in 2018 after peaking late in 2017. 
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Although the price fluctuated during the period, the overall trend showed a downward trend and began 

to rise slowly in early 2019. The price fluctuations indicate that the market is highly sensitive to 

various economic events. The price drop in 2018 could stem from reduced market demand, policy 

adjustments, or investor reassessment of potential risks to cryptocurrencies. In addition, changes in 

the macroeconomic environment, such as interest rate adjustments, changes in global economic 

growth expectations, and the emergence of competitive cryptocurrencies, may also have some impact 

on the market. The price recovery in early 2019 may reflect a gradual recovery in investor confidence 

and a reassessment of bitcoin's long-term value. It could also be a sign that the cryptocurrency market 

is gradually maturing. 

 

Figure 4: Bitcoin Monthly Average Closing Price and Its Forecast Trend from 2017 to 2020 

4. Discussion  

This study explores in depth the transformative potential of blockchain technology and 

cryptocurrencies to reshape the landscape of the financial sector. The empirical analysis of the 

ARIMA model reveals the major fluctuations and trends in the cryptocurrency market, especially 

Bitcoin. The results show that cryptocurrencies not only disrupt traditional trading mechanisms, but 

also pose challenges to traditional monetary policy and financial stability. While cryptocurrencies 

enhance financial transparency and security, their volatility poses risks to investors and could have 

profound effects on the macro economy. Therefore, the analysis further highlights the importance of 

establishing an effective regulatory framework to manage these risks and ensure the stability of the 

financial ecosystem [9,10]. 

5. Conclusion 

This study confirms that blockchain technology and cryptocurrencies are driving a paradigm shift in 

the financial sector. With their unique capabilities for decentralized, secure, and transparent 

transactions, cryptocurrencies have the potential to fundamentally change the nature and future form 

of money. However, the challenges they pose to traditional financial systems and policy-making, 

along with their price volatility, cannot be ignored. Therefore, future research should focus on 

building more accurate models to predict the development trends of cryptocurrencies and 

comprehensively assess their impact on global economic stability. Exploring how to mitigate related 
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risks through regulation and technological advancements, and better unleash the enormous potential 

of blockchain technology, will be crucial. 
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