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[bookmark: _Toc201947662]Abstract: 
This research examines whether Bitcoin has become a safe-haven asset or is still fundamentally a speculative investment through analysing its financials against established assets like gold and the S&P 500. This research uses secondary data, to examine the risk-return profile, volatility, correlation behaviour, speculation bubble presence, and the financial implications of the cost of mining Bitcoin. 
Risk-return analysis indicates that, while Bitcoin has greater average returns than gold and the S&P 500, its considerably higher volatility creates a low Sharpe ratio. Using secondary data, correlation analysis indicates that in times of financial pressure, Bitcoin has a moderate positive relationship with the S&P 500 and a varied relationship with gold, limiting its use as a diversification asset when the stock market is in decline. 
In addition, the Generalised Supremum Augmented Dickey-Fuller (GSADF) test that had already been carried out by others before confirms recurrent speculative bubbles in the history of Bitcoin prices. While miner cost dynamics are most noticeable after halvings guarantee certain fundamental support prices, speculation is still in the lead. The results indicate that Bitcoin is not a safe-haven asset, but more similar to a high-risk, return-oriented speculative investment. The implications of this are significant for investors, portfolio managers, and policymakers.

[bookmark: _Toc201947663]Chapter 1: Introduction
[bookmark: _Toc201947664]1.1 Background of Bitcoin 
Since its invention in 2009, Bitcoin has become a transformative force in the global financial systems, revolutionising the way people interact with money (Chinnaraj, 2024). As the first decentralised cryptocurrency, Bitcoin brought with it a new peer-to-peer system of transferring funds with no requirement for centralised financial institutions or the oversight of the central bank. This innovation not only challenged the conventional role of financial authorities but also creates a new asset class for the digital economy as well.
In the past several years, the use of Bitcoin among institutional investors has grown exponentially. As of 2020, more than 80% of the institutional investors polled by Fidelity Digital Assets reported that they feel positively about digital assets, with 74% saying they now hold positions in cryptocurrencies, mainly in Bitcoin (Roberts, 2020). Large financial institutions like BlackRock, Fidelity, and Morgan Stanley established Bitcoin-related investment funds, like exchange-traded funds (ETFs), private trusts, and futures contracts (O’Donnell, 2024). This institutional adoption is not just speculative. It is often implied within the context of portfolio diversification, inflation hedging, and gaining exposure to systematic return opportunities. The deflationary monetary construction of 21-million-coin supply cap brings comparisons with gold, and as a result, many people call Bitcoin "digital gold." Bitcoin supporters say that Bitcoin is a hedge against inflation, the devaluation of currency, and geopolitical uncertainty, and a new safe haven during periods of financial uncertainty. 
But this positivism is met with significant scepticism. Critics reference the acute price volatility of Bitcoin, the uncertainty surrounding regulation, and the absence of intrinsic value as proof of the currency’s speculative nature (S., 2024). While gold has centuries of history as a store of value and the S&P 500 index of equities reflects underlying company earnings, the valuation of Bitcoin is heavily influenced by investor sentiment, the media, and supply and demand. These contrasting visions raise the important questions: Is Bitcoin is reliable financial asset or a highly volatile, speculative investment?
In modern portfolio theory, diversification is what leads to a reduction in unsystematic risk. A study by Klein, Pham Thu, and Walther (2018) examined Bitcoin's role in diversified portfolios across U.S., European, and Chinese markets. The study concluded that adding Bitcoin to the portfolio enhanced the overall performance of the portfolio, mainly because of the rise in return and not because of a decrease in volatility. The findings suggest that even if Bitcoin is unlikely to lower portfolio risk considerably, its high return is valuable in improving the portfolio's risk-return profile with diversification. What is more, the study implies that correlations with traditional assets tend to rise during times of financial stress and therefore impair its effectiveness as a diversifier. As a result, investors should consider the dynamic nature of Bitcoin's correlations when assessing its role in portfolio diversification.
[bookmark: _Toc201947665] 1.2 Dissertation Question, Aim and Objectives  
These competing accounts highlight the necessity for critical academic analysis of the financial behaviour of Bitcoin. Consequently, evidence-based research transcending intuitive arguments is necessary. The fundamental question this dissertation aims to answer is: Does Bitcoin display the defensive characteristics required for use as a safe haven security during market stress? Or is it still primarily a speculative instrument with little ability to bring stability to investment positions in the long term? To answer this question, the research sets to address the following aspects:
1. To compare Bitcoin’s risk-return profile with that of gold and the S&P 500.
2. To analyse the correlation between Bitcoin, Gold and SP500, particularly during periods of bear markets.
3. To explore the Generalized Supremum Augmented Dickey-Fuller (GSADF) test in identifying speculative bubbles in Bitcoin’s historical price data.
4. To examine the impact of halving events and estimate the cost of mining one.
5. To determine whether Bitcoin’s valuation is primarily influenced by fundamental factors or speculative demand.
Through the comparison of Bitcoin's performance, volatility, and cross-correlation with established asset categories like gold and the S&P 500, this research will give a sophisticated insight into the role of Bitcoin in contemporary investment strategies. The research of methods like the GSADF test, the analysis of the mining costs too, offers a more comprehensive view that considers both fundamental and speculative methods of valuation. By using this approach, the study aims to add to the broader academic and financial discussion about whether Bitcoin is a speculative investment driven by hype and excitement or a safe-haven asset.

[bookmark: _Toc201947666]Chapter 2: Literature Review
[bookmark: _Toc201947667]2.1 Introduction to the Literature
This literature review is intended to critically analyse the most important themes regarding Bitcoin’s role and behaviour from the perspective of investors. To begin with, it reviews the risk-return properties of the crypto currency and compares it to traditional assets such as gold and the S&P 500. The review proceeds by examining Bitcoin’s correlation to the other assets through various studies to compute its diversification ability and hedging capacity. The review then critically addresses existing research on speculative bubble formation about Bitcoin’s price history, with specific attention given to the Generalized Supremum Augmented Dickey-Fuller test. The review concludes with an analysis of the literature on mining costs for Bitcoin and their impact on the price of the asset. These topics collectively form the theoretical perspective to find out if Bitcoin is either a safe-haven asset or a speculative asset. 
[bookmark: _Toc201947668]2.2 Bitcoin’s Volatility and Risk-Return Profile  

Bitcoin's investment attractiveness is based upon its high return possibilities, but this is accompanied by very high volatility. According to Reginald (2024), the total return of Bitcoin from the years 2014 to 2024 stood at an impressive 26,000%, way ahead of gold and the S&P 500. Between the year 2024 alone, Bitcoin returned 129%, compared to 32.2% from gold and 28.3% from the S&P 500. Although those impressive gains bring risk-loving investors in, they come with a lot of exposure to the volatility of prices.
Klein, Pham Thu, and Walther (2018) determined that while Bitcoin has the ability to boost the performance of a portfolio, this is the result of return amplification and not risk reduction. The high standard deviation and drawdowns of the asset reduce its attractiveness as a defensive investment. Furthermore, authors like Baur and Dimpfl (2018) point Bitcoin's volatility clustering and vulnerability to sentiment-based shocks as key risks.
As of May 2025, the market cap of Bitcoin surpassed $2.16 trillion (CoinMarketCap, 2025), highlighting its size and liquidity. However, its volatile and sharp price movements (prompted by regulatory events or macroeconomy news) indicate that, whereas the impressive returns of Bitcoin are possible, the store-of-value characteristics, expected from traditional hedge instruments, are not.

[bookmark: _Toc201947669]2.3 Bitcoin vs. Gold and the S&P 500: Safe Haven or Not?
The status of Bitcoin as a safe haven is a debatable issue in financial literatures. Historically, assets such as gold have been viewed as safe havens because they preserve their value even in the worst of times of market crashes. The S&P 500, being a broad equity market index, usually indicates the overall sentiment and performance in the markets.
Recent academic papers have studied the behaviour of Bitcoin under financial stress situations. An example is the study conducted by Kristoufek (2020), where the behaviour of Bitcoin during the COVID-19 pandemic was examined and concluded that Bitcoin did not display features of a safe-haven asset. Rather, Bitcoin displayed characteristics of a risk asset with high price volatility during times of financial turbulence.
Further research conducted by Conlon and McGee (2020) confirms this perspective, which indicates that the correlation of Bitcoin with conventional assets such as the S&P 500 grew during the pandemic, denying its diversification role in investment portfolios.
Furthermore, the research "Tracking safe haven properties of cryptocurrencies during the COVID-19 pandemic" utilised a logistic smooth transition regression model to examine the safe-haven attributes of top cryptocurrencies. The research revealed that Bitcoin did not act as a safe haven for the stock, commodity, and foreign exchange markets during the pandemic. However, Ethereum possessed stronger safe-haven attributes, especially with respect to the commodity market (Melki and Nefzi, 2021).
These studies collectively suggest that Bitcoin's role as a safe-haven asset is, at best, limited and context-dependent. While it may offer high returns, its performance during periods of financial stress does not match with the traditional attributes of safe-haven assets like gold. Therefore, investors should be really caution when considering Bitcoin as a hedge against market volatility.

[bookmark: _Toc201947670]2.4 Correlation of daily price returns between Bitcoin, Gold and the S&P 500 
Understanding Bitcoins interaction with other assets is key for finding its role in the investment portfolio. According to empirical data, the correlations are dynamic and tend to get stronger when the markets are under stress (Shore, 2020).
During the COVID-19 pandemic, Bitcoin's correlation with the S&P 500 index increased significantly. A study by Nguyen (2022) found that throughout the crisis, there was a strong positive correlation between Bitcoin and the S&P 500 of approximately 0.77. This indicates that during turbulent times, the price of Bitcoin moves in close correlation with the stock market (Quoc Nguyen, 2021).
Similarly, Terraza et al. (2024), by using dynamic conditional correlational models, found that the relationship between Bitcoin and the S&P 500 increased to more than 0.5 in March 2020, pointing to the significant rise in co-movement in the initial phases of the pandemic (Terraza, Aslı Boru İpek and Mohammad Mahdi Rounaghi, 2024).
Conversely, Bitcoin's correlation with gold has consistently maintained a low value. According to the same study, the conditional correlation between Bitcoin and gold has been ranging close to 0.04, reflecting little co-movement even when the markets are highly volatile.
These results indicate that while Bitcoin has the ability to bring diversification in normal conditions, its ability to move in tandem with equities during crises negates the safety needed for a safe-haven asset. Investors should be cautious when evaluating Bitcoin as a portfolio diversification option, especially in times of financial distress.Weekly Price of Bitcoin vs Price of S&P 500 between 2019 and 2023
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The two charts show that Bitcoin often moves in tandem with the S&P 500 during major market cycles, while its price behaves independently from gold. This suggests that Bitcoin functions more like a risk asset than a safe-haven, lacking the consistent negative correlation with equities or gold required to serve as a defensive asset in times of financial stress. 

[bookmark: _Toc201947671]2.5 Speculative Bubbles and Bitcoin 
Bitcoin's history is characterised by explosive boom-and-bust cycles, and this has triggered broad interest among scholars to determine if the booms represent speculative bubbles. Unlike conventional assets, Bitcoin has no underlying cash flows and lacks any economic anchors. It is therefore highly susceptible to sentiment-based valuation, media influence, and momentum trading. Because of this, researchers in this area have turned to sophisticated econometric methods- particularly the Generalized Supremum Augmented Dickey-Fuller (GSADF) test to detect explosive movements in time. The GSADF test is a statistical test for explosive behaviour in time-series data and is itself a generalisation of the Augmented Dickey-Fuller (ADF) test that successively tests for explosive behaviour within a finite moving window. (Baum, Otero and Otero, 2020)
The GSADF test was applied by Li et al. (2021) to the daily closing values of Bitcoin between September 2011 and October 2020. They discovered that there were four long-term and four short-term bubbles, and that many of them occurred in combination with important occurrences such as halvings, regulatory announcements, and periods of high speculation. As an example, the 2017 boom, in which Bitcoin price rose from less than $1,000 in January to nearly $20,000 in December, before plummeting by 80% in 2018. Similar to this, Bitcoin's explosive growth in 2020–2021, powered by institutional support and inflation warnings—was followed by a sharp correction in 2022 as market sentiment shifted back towards risk aversion (Li et al., 2021). 
These findings confirm that Bitcoin has repeatedly exhibited characteristics of speculative bubbles—far more frequently and intensely than traditional assets like gold or equities. Such behaviour raises concerns about Bitcoin's long-term price stability and undermines its candidacy as a store of value, reinforcing its reputation as a highly speculative investment vehicle.

[bookmark: _Toc201947672]2.6 Bitcoin’s Fundamental Value, Mining Cost and Halving’s Effect 
In contrast to conventional financial assets, the supply of Bitcoin is algorithmically fixed and made available through the process of mining. Mining involves solving complicated mathematical equations to verify transactions and add blocks to the blockchain, a process requiring a lot of computational power and electricity. The cost of mining a Bitcoin is determined by a variety of factors, including electricity prices, mining difficulty, and hardware specifications (Sergeenkov, 2022).
The cost of mining serves as a lower support or "price floor" over time, even though the price of Bitcoin is not directly correlated with it, claims Kristoufek (2020). Many miners leave the network in an effort to push prices up through reduced supply when prices fall below the break-even threshold of the cost of mining. Many speculative assets lack the production-based valuation component that this method provides.
According to JPMorgan, mining a single bitcoin as of May 2024 costs over $45,000, which reflects changes in the network's productivity and hashrate following the recent halving event (Joel, 2024). These estimates take into account variables including energy prices, hardware capabilities, and network difficulty.  On May 20, 2025, for example, the average mining cost was $89,953, while on May 22, 2025, the price of Bitcoin was $111,312, yielding a mining cost-to-price ratio of 0.84, according to data from MacroMicro (MicroMacro, 2025).
The block reward was cut from 6.25 to 3.125 bitcoins on the April 20, 2024 halving event, which doubled the production cost per Bitcoin. In the past, these occurrences have raised mining expenses and frequently resulted in notable price increases when the market is under pressure from less supply (McGimpsey, 2024).
Because they provide information about the feasibility of the extraction activities and the potential levels of support for the Bitcoin buying price, analysts and investors should be aware of these costs. The actual cost of mining serves as the foundation for a valuation benchmark that cannot be ignored, even when macroeconomic factors and market sentiment have a significant role in setting pricing.

[bookmark: _Toc201947673]2.7 Summary and Research Gap


This chapter reviewed the key academic debates and empirical findings surrounding Bitcoin’s financial characteristics in comparison to traditional asset classes such as gold and the S&P 500. The literature shows that Bitcoin delivers high returns but at the cost of extreme volatility, weakening its reliability as a store of value. While it occasionally behaves like a hedge, its correlation with equity markets tends to increase during financial stress, reducing its effectiveness as a safe-haven asset. Moreover, Bitcoin has repeatedly exhibited signs of speculative bubbles, as confirmed by GSADF test applications, and its price is often disconnected from fundamental drivers. Nonetheless, mining costs and halving events do provide some underlying value structure, differentiating Bitcoin from purely speculative instruments.
Despite this growing number of research, there is limited consensus on whether Bitcoin is evolving into a legitimate financial asset or remains a speculative investment. Volatility, correlation, speculative dynamics, and mining fundamentals are all important components that are rarely incorporated into a single comparison framework. By using quantitative techniques to evaluate Bitcoin's financial performance in comparison to gold and the S&P 500, this dissertation seeks to close that gap and provide a more comprehensive assessment of its place in contemporary portfolios.

[bookmark: _Toc201947674]Chapter 3: Methodology 
[bookmark: _Toc201947675]3.1 Introduction
This chapter describes the methodological strategy used to examine whether Bitcoin operates as a safe-haven asset or as a speculative investment relative to conventional asset classes like gold and the S&P 500. A quantitative, secondary-data methodology is adopted to examine historical performance, volatility, correlation, and speculative bubble behaviour. The chosen methods are align with the deductive nature of the study, with hypotheses regarding the financial nature of Bitcoin being tested with the use of empirical evidence. Key tools include risk-return analysis, correlation, cost-to-price ratio analysis, and the outcomes of prior GSADF bubble detection studies. By explaining the research design, data sources, and analytic methods, the chapter provides transparency and enhances the reliability of the study's findings.

[bookmark: _Toc201947676]3.2 Research Philosophy and Approach 
A positivist research approach philosophy is used in this study, which is appropriate in the investigation of objective financial phenomena based upon empirical and measurable data. Positivism has the assumption that reality is independent and is measurable free from the influence of the researcher, and is therefore the best approach for the analysis of the economy and financial markets. Statistical methods are used to discover patterns and relationships between Bitcoin and conventional asset classes (gold and the S&P 500).
The used methodology for this research is deductive. It starts with a premise established through available literature, like the hypothesis that Bitcoin could be used as a safe-haven or speculative asset. The hypothesis is examined based on empirical data and known tools for analysis. The methodology is quantitative since the research is based solely on numerical secondary data, like asset prices, series of returns, and measures of correlations. 

This methodological strategy offers a replicable and systematic framework for the examination of Bitcoin's financial behaviour, including its volatility, correlation with conventional assets, and vulnerability to speculative bubbles. Based on a positivist-deductive approach, the research guarantees objectivity and empirical sophistication, and the findings will supply worthwhile information regarding Bitcoin's changing role within the global financial markets.


[bookmark: _Toc201947677]3.3 Research Design 
This dissertation utilises comparative quantitative research methodology to compare Bitcoin's financial attributes against two mainstream traditional asset classes, namely gold and the S&P 500. The analysis is based on three core dimensions: risk-return performance, correlation behaviour, and speculative dynamics, to determine if Bitcoin is more like a safe-haven asset or a speculative investment.
The framework is based on the analysis of secondary time-series data from credible financial databases. Volatility, Sharpe ratios, and financial metrics like returns are calculated and analysed. Furthermore, prior evidence from the studies of GSADF bubble detection is employed to evaluate the past price movement of Bitcoin.
By comparing Bitcoin with established assets over a defined time period, the study aims to produce data-driven results into its evolving financial role.
[bookmark: _Toc201947678]3.4 Data Collection 
This research is built upon secondary data gathered from trusted financial databases and cryptocurrency data sources. Historical day-end prices of Bitcoin were obtained from CoinMarketCap to provide a wide and consistent data set for the prices of Bitcoin from 2015 to 2025. Gold prices were obtained from Investing.com and MarketWatch, with S&P 500 index data being gathered from Yahoo Finance. 
The data tracks ten years to capture any macroeconomic shocks, bear and bull cycles, and notable events like the COVID-19 pandemic and Bitcoin halvings. Adjusted closing prices for dividend and split effects (where appropriate) were included in the dataset. All data was downloaded in the form of spreadsheets, cleaned and standardised for date to provide comparability among the three asset classes.
To examine speculative behaviour, this research cites previous results from peer-reviewed studies applying the Generalized Supremum Augmented Dickey-Fuller (GSADF) test to the historical prices of Bitcoin (e.g., Li et al., 2021). Using this method, the research is able to include peer-reviewed, academically verified bubble detection results in its analysis without the necessity of conducting the econometric test again.
Data for the cost of mining came from published studies and industry publications, which got the information from JPMorgan, providing for a broad picture of production-based price factors. 
This use of secondary data guarantees transparency, reproducibility, and effectiveness while facilitating a comprehensive comparative analysis of the financial attributes of Bitcoin.

[bookmark: _Toc201947679]3.5 Variables and Measurements 
This research examines multiple significant variables to analyse the investment properties of Bitcoin against gold and the S&P 500. The variables include the day-to-day logarithmic returns of the 3 assets prices for the past 6 years, the volatility, Sharpe ratio, rolling correlation, bubble indicators, and the ratio of the cost of mining to/ the price of 1 Bitcoin at the given period. 




· Returns are calculated as daily logarithmic returns using the formula: 
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where Pt is the asset's closing price at time t.
· Volatility is the standard deviation of daily returns over 6 years period
· The Sharpe ratio shows the risk-adjusted performance by dividing the average return by the standard deviation.
· Speculative bubble periods are identified using GSADF test results from Li et al. (2021).
· The mining cost-to-price ratio is taken from secondary data, comparing estimated Bitcoin production costs with its market price to assess supply-driven valuation pressures.
These variables provide a comprehensive framework to evaluate Bitcoin’s financial behaviour under varying market conditions.

[bookmark: _Toc201947680]3.6 Data Analysis Techniques 
To analyse the behaviour of Bitcoin compared to gold and the S&P 500, this research uses a range of quantitative methods based upon historical time-series data.
First, the descriptive statistics of mean return, standard deviation, and Sharpe ratio are calculated to gauge the performance and risk-adjusted return of each asset for the study period.
Secondly, correlation analysis is performed using secondary data from Investopedia and CME Group, with it providing Pearson correlation between Bitcoin, gold, and the S&P 500 under various market conditions. 
In addition to quantitative analysis itself, this research includes qualitative perspectives derived from peer-reviewed academic literature to meet research aims that are not answerable through primary data only. As an example, the existence of speculative bubbles throughout the price record of Bitcoin is investigated using secondary GSADF test findings from Li et al. (2021), who conducted the test to examine long-term Bitcoin history. 
Finally, cost-to-price patterns for mining were examined through industry data and scholarly sources.

[bookmark: _Toc201947681]3.7 Limitations 
Firstly, the research is based solely on secondary data, in which the control of the researcher is limited with respect to data precision, comprehensiveness, and methodology used in primary sources. While data came from credible platforms, differences in the way various providers report returns and prices may occur.
Secondly, correlational values and speculative bubble indicators were drawn from the published literature and industry documents as opposed to being calculated ourselves. This precludes the use of consistent analytical methods across all variables and the possible introduction of a bias based upon the interpretation and time frame chosen by original authors.
Thirdly, the analysis considers historical data between 2015 and 2025, and the data does not capture the full change in Bitcoin’s market behaviour.
Lastly, the cost of mining is estimated from publicly accessible data, and this might not account for immediate changes in the cost of electricity, equipment effectiveness, or the conditions of the area being mined.

[bookmark: _Toc201947682]3.8 Ethical Considerations 
This study involves minimal ethical risk since the study depends solely on publicly accessible secondary financial data. No confidential, sensitive, and individual information is gathered or analysed. All the sources used are properly cited and the analysis is guided by the standards of academic honesty. The study is also free from manipulation and misinterpretation of data, with the conclusions being based objectively on evidence.
[bookmark: _Toc201947683]3.9 Chapter Summary

This chapter described the methodological approach taken to determine if Bitcoin is closer to a safe-haven asset or a speculative investment. A quantitative, deductive, and positivist approach was followed, based on secondary time-series data for Bitcoin, gold, and the S&P 500. Returns, volatility, correlation, bubble indicators, and cost of mining were the critical variables. 

[bookmark: _Toc201947684]Chapter 4: Results and Discussion 
[bookmark: _Toc201947685]4.1 Introduction 
This chapter presents the empirical findings from the quantitative analysis of Bitcoin in comparison with gold and the S&P 500. The three assets' historical daily price data is from 2019 to May of 2025 and has been taken from the archives of Investing.com (Investing.com, 2025). Since the comparison should be consistent and equal for all the assets, the data were formatted and calculations were performed using Excel Formulas.
[bookmark: _Toc201947686]4.2 Return and Volatility 
To evaluate Bitcoin’s performance relative to traditional assets, this section examines three key financial metrics: mean daily return, volatility, and the Sharpe ratio. 
The analysis uses real historical data from 2019 to May 2025. Logarithmic returns were calculated for each trading day as they are more accurate than arithmetic, time-additive and returns over long periods of time can be added together. Descriptive statistics were then used to summarise the average returns and volatility for Bitcoin, gold, and the S&P 500.  
 The returns are computed using the daily log return formula, in Excel, provided in equation (1). Volatility, defined in Chapter 3, is the standard deviation of the return, and risk-adjusted performance is calculated using the sharpe ratio Mean/Std Dev.

	
	Descriptive Statistics (2019–2025)
	



	 
	Mean Daily Return
	Volatility (Std Dev)
	Sharpe Ratio

	Bitcoin
	0.0148
	0.034
	0.431

	Gold
	0.0057
	0.009
	0.597

	S&P 500
	0.0046
	0.013
	0.347







Table 1. Summary of Risk and Return Metrics (2015–2025)
Source: Author's calculations based on daily price change data from Investing.com.

According to the calculations’ results, Bitcoin delivered the highest average daily return at 1.48%, reflecting its strong growth potential. However, it also exhibited the highest daily volatility at 3.44%, which significantly diminishes its risk-adjusted appeal. Its Sharpe ratio of 0.431 indicates that while returns are high, they come with substantial risk, making Bitcoin a high reward but also very high-risk asset.
Gold, on the other hand, provided a modest daily return of 0.57%, but with low volatility of 0.09%, resulting in the highest Sharpe ratio among the three assets: 0.597. This suggests that gold remains an efficient store of value with stable returns relative to risk, reinforcing its status as a safe-haven asset, especially during turbulent market periods. 
The S&P 500 had a mean daily return of 0.046% and volatility of 1.30%, producing a Sharpe ratio of 0.347. These results align with expectations for a broad equity index, offering balanced performance and moderate risk, and serve as a useful benchmark for comparing alternative assets like Bitcoin.
To sum up, these findings suggest that while Bitcoin delivers the greatest raw returns, its high volatility undermines its efficiency as a risk-adjusted investment and make it more similar to tech stocks. In contrast, gold offers the most stable and efficient profile.

[bookmark: _Toc201947687]4.3 Correlation Analysis
It is important to understand the relationship between Bitcoin with traditional assets to determine whether it acts as a hedge, a diversifier for a portfolio or is just tracking market trends. A +1 value for the Pearson correlation coefficient indicates a strong positive relation, -1 is a strong negative relation, and a value near 0 indicates lack of linear relation (Social Science Statistics, 2025).
As reported by Investopedia (2025), the correlation between Bitcoin and the S&P 500 has averaged around +0.38 over the past five years, indicating a moderate and positive relationship. The relation strengthens during times of economic stress, indicating that Bitcoin is not a consistent hedge against equity market declines. (Amure, 2025). 
Bitcoin's relationship with gold, on the other hand, is still much weaker and less stable, frequently ranging from weakly positive to weakly negative territory based on the market regime. Bitcoin has not yet shown the same constancy as gold, which is still seen as a low-volatility hedge asset with a negative or neutral correlation to stocks. (Iuorio, 2022).
These findings suggest that Bitcoin behaves more like a risk-on asset, than a traditional defensive instrument. Its correlation with equities during crises significantly reduces its effectiveness as a hedge.



[bookmark: _Toc201947688]4.4 Speculative Bubble Behaviour 
The history of Bitcoin's price is marked by frequent, spectacular surges followed by significant declines, which raises the question of whether these occurrences are evidence of speculative bubbles. Unlike other assets like gold or equity indices, Bitcoin lacks clear cash flows or fundamentals. The Generalised Supremum Augmented Dickey-Fuller (GSADF) test is perfect method for detecting such bubbles. 
Li et al. (2021) found four significant long-term speculative bubbles by applying the GSADF test on Bitcoin prices between 2011 and 2020. These periods correspond with significant market events, such the hype cycle triggered by the media in 2013, the rise in retail investors in 2017, and the rally in 2020–2021, which was driven by institutional investments and inflation concerns. Following each of these rallies, there was a sharp and quick drop, with price often falling about 70%. 
These conclusions are supported by an observation of Bitcoin's historical price chart, although this dissertation does not independently replicate the GSADF model. A typical bubble has unsustainable expansion followed by an enormous correction, exactly like Bitcoins price decline to $16,000 by late 2022 after a rapid rise from a little over $10,000 in September 2020 to about $69,000 by November 2021. 
Bitcoin is different from conventional safe-haven assets, which usually show stability or slow appreciation, due to the regularity and size of these booms. According to the GSADF results, Bitcoin usually displays speculative price dynamics, which means that rather than being based on core fundamentals, its long-term valuation is extremely sensitive to investor sentiment and market momentum.
These observations support the claim that, despite its innovation, Bitcoin is still vulnerable to volatility and overvaluation, characteristics that make it difficult to recommend it as a reliable store of wealth.  

[bookmark: _Toc201947689]4.5 Mining Cost vs Price 
Unlike traditional financial assets, Bitcoin's supply is managed through a fixed issuance mechanism that adds new coins to the circulation through mining. This technique consumes a lot of computer power and involves solving challenging cryptographic puzzles (Sheria Online Insights, 2023). 
The average cost to mine one Bitcoin, according to estimates from JPMorgan as of May 2025, ranges from $45,000 to $90,000, depending on energy prices, hardware efficiency, and network difficulty. The mining cost-to-price ratio is approximately 0.82, as the market price of Bitcoin has been approximately $110,000 during this period (MacroMicro, 2025). This suggests that even though the market price is higher than the cost of production, the margin is manageable and could even act as a price support level
In April 2024, the block reward for Bitcoin was halved from 6.25 to 3.125 BTC, which doubled the cost of mining a new coin. Major bull runs have historically been occurring after the halvings, most likely as a result of decreased supply and expected shortage. For instance, sharp price increases were seen in the 12–18 months following halvings in 2016 and 2020, supporting the idea that supply influences the market behaviour.
According to Kristoufek (2020), the mining mechanism of Bitcoin offers a quasi-equilibrium path, with long-term price trends frequently returning close to the marginal cost of mining. While short-term prices are driven by speculation, these fundamental determines the value over time.
This relationship between mining cost and market price brings a different meaning to Bitcoin’s valuation, something which is not found in purely speculative assets. It suggests that despite the volatility, the price of Bitcoin might still be based on economic fundamentals, especially in post-halving cycles when miner profitability is reduced.


[bookmark: _Toc201947690]4.6 Discussion
The results of this study address the main research question: Is Bitcoin a safe-haven asset or a speculative investment? They also offer an in-depth understanding of Bitcoin's financial features. A comprehensive picture is produced by examining mining costs, correlation patterns, performance measures, and speculative behaviour. 
Firstly, Bitcoin has an impressive risk-return profile. In line with earlier research, its strong Sharpe ratio and average return suggest significant upside potential (Klein et al., 2018). Its use as a reliable hedge for a portfolio has been limited by its high volatility.
Secondly, correlation analysis using recent secondary sources provided further clarity. The data shows that Bitcoin's relationship with the S&P 500 has been more favourable in recent years, especially during times of market distress, defying claims that it may serve as a hedge. In contrast, its relationship with gold has been unpredictable and very fluctuating, with periods of alignment and inverse movement. According to these interactions, Bitcoin does not show the regular inverse or neutral correlations that are usually found in safe-haven assets like gold.
Thirdly, the GSADF test results from Li et al. (2021) provide evidence of speculative bubbles, which emphasises how prone Bitcoin is to hype cycles. The repeating pattern of sharp corrections after exponential growth, especially in 2017 and 2021, indicates that investor emotion is a major factor influencing price behaviour. This is inconsistent with the stability typically associated with mature financial instruments.
[bookmark: _Toc201947691]4.7 Chapter Summary
This chapter has examined Bitcoin’s financial behaviour in relation to gold and the S&P 500. The risk-return analysis showed that Bitcoin offers the highest mean daily return (0.0148) but also experienced the greatest volatility (0.034), resulting in a medium Sharpe ratio (0.431). In contrast, gold and the S&P 500 displayed lower returns but more stable performance, with Sharpe ratios of 0.597 and 0.347 respectively, suggesting more consistent behaviour in line with benchmarks.
According to correlation analysis based on external data, Bitcoin has a weak association with gold and a positive but moderate correlation with the S&P 500 (+0.38). These results suggest that Bitcoin cannot be considered a reliable hedge during market downturns.
Furthermore, GSADF test results from Li et al. (2021) confirmed the presence of multiple speculative bubbles in Bitcoin’s historical price data. 
Last but not least, the mining cost-to-price ratio research revealed that, particularly during bull runs, Bitcoin's market value frequently surpasses its projected production cost, indicating that market narratives and investor sentiment are important factors influencing price fluctuations. 
[bookmark: _Toc201947692]Chapter 5: Conclusion 
5.1 [bookmark: _Toc201947693]Summary of findings 
This dissertation aimed to analyse whether Bitcoin is a safe-haven asset, or it is mostly a speculative investment. Through the comparison of the performance of Bitcoin, its volatility, correlation with conventional assets, the existence of speculative bubbles, and the dynamics of the cost of mining, this research has made a full assessment of the financial aspects of Bitcoin in the recent years.
Bitcoin produced the largest returns, but it also showed the most volatility, based on the risk-return analysis. This makes it less effective as a risk-adjusted investment and sets it apart from gold, which has consistent profits at a lower risk. In contrast to gold's strong risk-adjusted profile, the Sharpe ratio results made it clearly evident that Bitcoin's performance is unsustainable when volatility is taken into account.
The risk-return analysis showed that whereas Bitcoin produced the highest returns, the same also showed excessive volatility. This rejects its usefulness as a risk-adjusted investment and distinguishes Bitcoin from gold, with the latter producing stable returns with far less risk. 

Correlation analysis of the secondary data showed that Bitcoin has a moderate positive association with the S&P 500, mainly under conditions of stress in the market.
The GSADF test, which had already been carried out before, detected the occurrence of various speculative bubbles in the historical series of Bitcoin prices. The explosive moves followed by the sharp corrections imply that Bitcoin's pricing is driven significantly by sentiment and speculation.
Lastly, the cost of mining one Bitcoin, combined with its halvings and periodically increasing mining difficulty create a bullish pattern in the long. However, they are not the primary price-determinants. 

5.2 [bookmark: _Toc201947694]Implications  
For investors, the results imply that Bitcoin is not a direct substitute for conventional safe-haven investment like gold, as the former has the possibility to provide good returns but at the expense of increased volatility and the danger of speculative losses. Bitcoin's behaviour and sensitivity to the market must be considered when portfolio managers incorporate the asset into diversified investment portfolios.
For policymakers and regulators, the evidence of recurrent speculative bubbles highlights the imperative for effective regulatory systems to protect investors and ensure marketplace integrity. As the use of institutions increases, transparency and stability in the cryptocurrency space is critical.
[bookmark: _Toc201947695]5.3 Final reflection 
Bitcoin is a new and dynamic asset class that has established its own place in financial markets. But in terms of its performance profile, it is not yet possible to categorise its status as a safe-haven asset. Rather, it is more like a highly speculative, innovative, and sentiment-based investment.
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