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Research Aim: 
By evaluating its performance, volatility, and correlation with more conventional asset classes like gold and the index S&P 500, it is possible to determine whether BTC is a speculative investment or a safe-haven asset.
Research Objectives:
1. To compare Bitcoin’s risk-return profile with that of Gold and the S&P 500.
2. To investigate the correlation between Bitcoin(BTC), the S&P 500, and Gold, particularly during financial market turbulence.
3. To apply the Generalized Supremum Augmented Dickey-Fuller (GSADF) test to detect speculative bubbles in Bitcoin’s price history.
4. Evaluate the cost of mining one Bitcoin before and after halvings and its potential impact on price trends.
5. To determine whether Bitcoin’s price movements are primarily driven by fundamental value or speculative demand.
Research Questions to Answer:
1. How does Bitcoin’s return and volatility compare to traditional asset classes like the S&P 500 and Gold?
2. What is the correlation between Bitcoin and these traditional assets in times of financial distress?
3. Does the GSADF test indicate the presence of speculative bubbles in Bitcoin’s historical price data?
4. How do Bitcoin halvings impact mining costs and overall market valuation?
5. Is Bitcoin more of hedge investment or a speculative bubble?

Literature Review: This section will examine existing research on Bitcoin’s financial characteristics, including:
· Risk spillover between Bitcoin and conventional financial markets: An expectile-based approach (Zhang et al., 2021)
· Bitcoin is not the New Gold – A comparison of volatility, correlation, and portfolio performance (Klein, Pham Thu and Walther, 2018)
· Identifying price bubble periods in the Bitcoin market-based on GSADF model (Li et al., 2021)
· Bitcoin and its mining on the equilibrium path (Kristoufek, 2020)
 Methodology: This research will adopt a quantitative approach using historical financial data from sources like Bloomberg, Yahoo Finance, and blockchain data aggregators. The methodology includes:

· Risk-Return Analysis: Evaluating Bitcoin's risk-adjusted returns in relation to the S&P 500 and Gold using measures like standard deviation, Sharpe ratio, and maximum drawdown.
· Correlation Analysis: Using rolling-window correlations and time-series techniques to examine Bitcoin’s correlation with traditional assets during normal and crisis periods.
· Bubble Detection: Applying the GSADF test to identify speculative bubbles in Bitcoin’s price history.
· Mining Cost Analysis: Estimating the cost of mining one Bitcoin before and after halvings using data on electricity costs, mining difficulty, and hardware efficiency.

Introduction 
Bitcoin has emerged as a disruptive financial asset, attracting significant attention from investors, policymakers, and researchers. And while according to R. Huang (2025) Bitcoin serves as a safe-haven asset, referring to it as the “digital gold”, others contend that its price movements are primarily driven by speculation. In contrast, traditional asset classes like the S&P 500 and Gold have long been established as benchmarks for investment stability and risk diversification. This study aims to examine Bitcoin’s role in financial markets by comparing its risk-return profile, correlation with traditional assets, and susceptibility to speculative bubbles. Additionally, the research will analyse the impact of Bitcoin halvings on mining costs to determine their influence on price stability.
Bitcoin’s role in capital markets 
For investors, legislators, and scholars attempting to negotiate the shifting landscape of digital assets, it is essential to understand Bitcoin's function in financial markets. Bitcoin might be a good hedge against market declines if it has safe-haven traits similar to those of gold. 
Conversely, if its price is largely driven by speculative demand, investors must exercise caution in treating it as a long-term store of value. By incorporating a comprehensive risk-return analysis, correlation assessment, bubble detection, and mining cost evaluation, this study aims to provide a holistic view of Bitcoin’s investment potential and its relationship with traditional asset classes.

Research Context and Market Dynamics
Bitcoin’s emergence as a decentralised digital asset has challenged traditional financial models, prompting debates on its legitimacy as an investment vehicle. Unlike Gold and the S&P 500, which have well-established market behaviour, Bitcoin’s price is influenced by factors such as regulatory developments, technological advancements, and investor sentiment. Its historical price volatility raises questions about its ability to act as a reliable store of value or hedge against financial uncertainty. This study will examine how Bitcoin’s performance compares to traditional asset classes, particularly during periods of economic stress, to determine whether it exhibits characteristics of a safe-haven asset or remains primarily speculative in nature.
Comparative Analysis of Gold, the S&P 500 and Bitcoin
Gold has long been considered a safe-haven asset due to its historical stability and negative correlation with stock markets during times of economic distress. (Ernst, 2023) Similarly, the S&P 500 represents the current market value of all 500 of the biggest companies' stocks that are listed on the U.S. stock exchanges. The Standard & Poor's 500 Index, or S&P 500, is a broad indicator of economic development and equities market performance (THE INVESTOPEDIA TEAM, 2020). Bitcoin, on the other hand, is often referred to as "digital gold," but its relatively short history and extreme price fluctuations raise uncertainty about its long-term reliability. By comparing Bitcoin’s risk-return profile, correlation with Gold and the S&P 500, and behaviour during market downturns, this study aims to clarify whether Bitcoin aligns more with traditional safe-haven assets or speculative investments.
Assessing Speculative Bubbles in Bitcoin
One of the key concerns surrounding Bitcoin is its susceptibility to speculative bubbles, where rapid price increases are followed by sharp corrections. (BARNES, 2019) Unlike Gold and the S&P 500, which are influenced by macroeconomic fundamentals, Bitcoin’s price movements are often driven by investor sentiment, media influence, and market speculation. To assess whether Bitcoin has exhibited bubble-like behaviour, this study will apply the Generalized Supremum Augmented Dickey-Fuller (GSADF) test, a widely used econometric method for detecting explosive price dynamics. By identifying periods of speculative excess, this research will contribute to understanding whether Bitcoin’s price appreciation is sustainable or primarily driven by speculative demand.
Mining Cost and Bitcoin’s Valuation
Bitcoin’s supply mechanism is unique compared to traditional assets, as its issuance is controlled through a process known as mining, which requires computational power and energy consumption. (Gray, 2023) Approximately every four years, Bitcoin undergoes a halving event, reducing the block reward for miners by 50%. This directly impacts mining profitability and, in turn, affects Bitcoin’s market price, as miners may adjust their selling behaviour based on production costs. (Conway, 2021) This study will estimate the cost of mining one Bitcoin before and after halvings using key variables such as electricity prices, mining difficulty, and hardware efficiency. By analysing the relationship between mining costs and Bitcoin’s valuation, this research aims to determine whether Bitcoin’s price is influenced by fundamental production costs or speculative market forces.
Methodology Overview
This research will employ a quantitative approach using historical financial data from sources such as Bloomberg, Yahoo Finance, and blockchain data aggregators. The analysis will involve multiple statistical techniques to assess Bitcoin’s characteristics in comparison to Gold and the S&P 500. A risk-return analysis will be conducted using metrics like standard deviation, Sharpe ratio, and maximum drawdown to evaluate Bitcoin’s performance. Correlation analysis will be performed using rolling-window correlations and time-series techniques to determine Bitcoin’s relationship with traditional assets, during times of market stress in particular. To detect speculative bubbles, the Generalized Supremum Augmented Dickey-Fuller (GSADF) test will be applied to Bitcoin’s historical price data. Lastly, mining cost analysis will be conducted by estimating energy consumption, mining difficulty, and hardware efficiency before and after halvings to assess their impact on Bitcoin’s price behaviour.
Implications for Investors and Financial Markets
The results of this study will have remarkable implications for investors, portfolio managers, as well as policymakers seeking to understand Bitcoin’s place in modern financial markets. If Bitcoin exhibits safe-haven characteristics similar to Gold, it could serve as a valuable hedge against economic downturns and inflation. Conversely, if the analysis confirms that Bitcoin’s price movements are primarily driven by speculation, investors may need to exercise caution when considering it as a long-term investment. Additionally, insights from the mining cost analysis will help assess whether Bitcoin’s price is anchored to fundamental production costs or remains detached from intrinsic value. The results of this research will contribute to the ongoing debate on Bitcoin’s legitimacy as an alternative asset class and its potential role in diversified investment portfolios.
Conclusion
By contrasting its performance with that of gold and the S&P 500, this study aims to determine if Bitcoin serves as a safe-haven asset or continues to be a speculative investment. This study will provide an in-depth examination of Bitcoin's financial features through risk-return analysis, correlation studies, bubble detection using the GSADF test, and mining cost evaluation. The findings will offer valuable insights for investors and policymakers, clarifying Bitcoin’s role in investment portfolios and its long-term sustainability. Ultimately, this research will contribute to the ongoing debate on whether Bitcoin can be considered a stable store of value or if it remains a highly volatile, speculative asset.
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