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ABSTRACT  

 

This research presents a comparative analysis of five distinct investment instruments: Bitcoin, IHSG, USD, Gold, and Oil, with 10 

pairs from Gold vs Bitcoin, Gold vs IHSG, Gold vs USD, Gold vs Oil, Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs 

USD, IHSG vs Oil, and Oil vs USD over the period of 2017-2022. The study employs a statistical methodology using t-test, 

Wilcoxon Signed Rank test, F-test, and z-test to investigate their performance in terms of returns, variances, and probabilities of 

loss. The results reveal several key findings. First, there are no statistically significant differences in returns among these 

investment instruments, highlighting the need for further exploration of additional performance factors. Second, significant 

disparities in the volatility of returns exist for certain pairs of investment instruments, emphasizing the importance of considering 

risk profiles in investment strategies. Third, for most comparisons, there are no significant differences in the likelihood of 

experiencing losses, suggesting similar loss probabilities among these investment options. The study aligns with the Efficient 

Market Hypothesis, indicating that during the analyzed periods, the market efficiently incorporated information related to these 

instruments, resulting in relatively similar performance metrics. However, the study acknowledges limitations such as the chosen 

timeframes and the exclusion of external factors and investor behavior, which could impact real-world investment outcomes. 

Future research directions may involve investigating the influence of external factors, investor sentiment, different timeframes, 

alternative statistical techniques, and the impact of regulatory changes and technological advancements on these investment 

instruments, providing valuable insights for investors and policymakers alike. 
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INTRODUCTION 

 

In an era defined by relentless change and transformative shifts (Burns, 2020), effectively navigating unpredictability has become 

an imperative. This enduring reality of constant flux, reminiscent of the cyclical patterns observed in ancient Chinese culture, holds 

far-reaching implications for societies and individuals. While Western societies have historically leaned towards stability and 

certainty through systematic planning, our contemporary landscape necessitates a paradigm shift. 

 

This evolving landscape has been shaped by a series of global events with lasting impacts. Geopolitical tensions, especially in the 

Middle East, have triggered significant disruptions, prompting reconsideration of established norms. Simultaneously, the 

emergence of right-wing political movements and geopolitical shifts, exemplified by the UK's exit from the European Union, 

reflects a growing desire for autonomy in an uncertain world. The reverberations of the 2008 global banking crisis, characterized 

by economic recessions and exacerbated income inequality, underscore the fragility of financial systems. 

 

Globalization, coupled with the rise of the internet, has intensified competition across industries, compelling businesses to swiftly 

adapt to changing landscapes. This phenomenon is evident in the retail sector, where the surge in online shopping has compelled 

a reevaluation of traditional business models. 

 

Furthermore, financial markets have been marked by unprecedented volatility, spanning commodities, currencies, stocks, and 

cryptocurrencies. Against this backdrop, investors seek instruments capable of withstanding such turbulence. Notably, Bitcoin, 

IHSG, USD, Gold, and Oil have emerged as prominent investment options. Bitcoin's decentralized nature positions it as a hedge 

against conventional financial uncertainties. The IHSG, as a reliable indicator of Indonesia's stock market performance, and the 

USD, as a safe haven, offer stability. Gold's historical role as a store of value and Oil's influence on global energy markets add to 

their investment appeal. 

 

Given the prominent emergence of Bitcoin, IHSG (Indonesia Stock Exchange Composite Index), USD (United States Dollar), 

Gold, and Oil as viable investment options, the primary aim of this study is to analyze the variations in performance across all pairs 

of these investment instruments. Specifically, the pairs under investigation include Gold vs. Bitcoin, Gold vs. IHSG, Gold vs. 

USD, Gold vs. Oil, Bitcoin vs. IHSG, Bitcoin vs. USD, Bitcoin vs. Oil, IHSG vs. USD, IHSG vs. Oil, and Oil vs. USD. 

 

By closely examining the performance dynamics within these pairs, this research offers multifaceted contributions. From a practical 

standpoint, it provides valuable insights to inform concrete investment decisions. Theoretically, it advances our understanding of 

the intricate relationships among these financial assets. In the realm of financial management, it equips stakeholders with a deeper 

comprehension of these investment avenues. Furthermore, at a policy level, it lays the groundwork for strategies that promote 

resilience and favorable performance in the face of uncertainty, thereby addressing the demands of our ever-evolving global 

landscape. 
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LITERATURE REVIEW 

 

Modern Portfolio Theory, introduced by Markowitz (1952), offers a systematic approach for risk-averse investors to construct 

portfolios that optimize performance or maximize anticipated returns within a designated risk threshold. The theory proposes the 

creation of an efficient frontier of optimal portfolios that yield the highest anticipated return given a specific level of risk. Risk 

measurement relies on the variance of return. An integral tenet of modern portfolio theory is the evaluation of an investment's 

influence on the overall portfolio's risk and return, rather than assessing the investment's risk and return characteristics in isolation. 

 

This theory underscores the significance of viewing risk and return as components of the larger portfolio, rather than isolated 

metrics. By curating a portfolio with an optimal blend of investments, the potential for achieving the greatest return at a given risk 

level is maximized. This methodology accounts for how each investment contributes to the portfolio's risk and return profile. 

Market return, as outlined by Thamrin (2019), encapsulates the yield from investors' involvement in the capital market and 

comprises expected and realized returns. Expected return corresponds to the projected return rate based on historical or potential 

rates under diverse scenarios (Boyte-White, 2020), while realized return signifies the actual gain acquired by investors during their 

investment holding period (Chen, 2018). Market return measurement can be carried out using the stock exchange index (Thamrin, 

2019). Higher market returns tend to augment investor interest in acquiring stocks of companies within that market, whereas lower 

market returns can redirect attention towards alternative investments like commodities, art, real estate, and life insurance. 

 

Market risk emerges as a pivotal concept in finance and investment, representing the exposure to loss due to fluctuations in market 

prices encompassing equities, interest rates, and currency exchange rates (Brealey et al., 2020). Both individual investors and the 

entire market can be affected by market risk. 

 

Market risk evaluation can involve beta, a gauge of a stock's volatility concerning the overall market. Stocks with high beta exhibit 

greater volatility than the market, while low-beta stocks manifest reduced volatility (Bodie et al., 2014). An alternative approach 

for gauging market risk involves value-at-risk (VaR) analysis, which calculates the projected maximum loss over a specified period 

and confidence level (Jorion, 2007). 

 

Recent years have witnessed numerous studies delving into market risk. An inquiry by An et al. (2019) explored the correlation 

between market risk and stock returns in China's stock market, revealing a positive relationship signifying that elevated market 

risk aligns with higher stock returns. Brown et al. (2016) examined market risk's impact on sovereign credit ratings, discovering 

an inverse relationship, indicating heightened market risk associated with lower credit ratings due to perceived risk in holding 

high-market-risk countries' debt. Brachinger et al. (2015) scrutinized market risk's influence on Swiss pension funds' optimal 

portfolio allocation, affirming that integrating market risk in portfolio optimization augments performance and risk management. 

 

The Efficient Market Hypothesis, posited by Malkiel (1962) and Fama (1965), posits that asset prices, such as stocks, integrate all 

available fundamental information. Fama (1970) further categorizes market efficiency into weak-form, semi-strong-form, and 

strong-form efficiency. A weak-form efficient market's current stock prices incorporate all data available in pertinent stock price 

time series. In a semi-strong-form efficient market, stock prices encompass not only historical price changes but also publicly 

accessible information. In a strong-form efficient market, stock prices promptly reflect both public and insider company 

information. 

 

RESEARCH METHOD 

 

The research encompasses the population of risk and return attributes of five distinct investment instruments, namely Bitcoin, 

IHSG (Indeks Harga Saham Gabungan), USD (United States Dollar), Gold, and Oil. The study's sample consists of historical data 

spanning the years 2017 to 2022. The sampling methodology employed is purposive sampling. The data type adopted is 

quantitative, constituting secondary data pertaining to risk and return, and follows a longitudinal (time series) format. The research 

encompasses five variables, encompassing Bitcoin, IHSG, USD, Gold, and Oil. The measurements conducted revolve around the 

evaluation of return and risk attributes. 

 

To ensure the model's validity, a normality test is executed employing the Kolmogorov-Smirnov and Shapiro-Wilk methods. The 

validation process seeks to establish the normality of data distribution, a critical assumption underpinning numerous statistical 

analyses. 

 

For the purpose of hypothesis testing, a series of pertinent statistical techniques are applied. These include the t-test for mean 

differences, the Wilcoxon Signed Rank test, the F-test for variance differences, and the Z-test for proportion differences. These 

tests collectively provide insights into the presence of statistically significant differences among various aspects under 

investigation. The t-test gauges whether the mean difference in return or risk attributes is statistically significant between 2017 to 

2022. The Wilcoxon Signed Rank test, on the other hand, offers a non-parametric alternative for mean difference assessment, ideal 

for cases with non-normally distributed data. 

 

The F-test is harnessed to assess the equality of variances in return or risk attributes between the two periods, aiding in 

comprehending whether the spread of data remains consistent across 2017 to 2022. Meanwhile, the Z-test for proportion differences 

contributes to the analysis by evaluating whether proportions, such as the likelihood of observed differences, between the two 

periods are statistically significant. 
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Through this comprehensive methodology, the research aims to illuminate the distinctive risk and return profiles of Gold vs Bitcoin, 

Gold vs IHSG, Gold vs USD, Gold vs Oil, Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs USD, IHSG vs Oil, and Oil 

vs USD from 2017 to 2022. The employed statistical techniques offer robust insights into the potential variations, enabling a 

comprehensive understanding of how these investment instruments react for the recent 5 years. 

 

 
 

Figure 1: Research Framework 

 

 

H1: There are differences in returns of 10 pairs investment instruments (Gold vs Bitcoin, Gold vs IHSG, Gold vs USD, Gold vs 

Oil, 

Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs USD, IHSG vs Oil, and Oil vs USD) 

H2: There are differences in variances of 10 pairs investment instruments (Gold vs Bitcoin, Gold vs IHSG, Gold vs USD, Gold vs 

Oil, Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs USD, IHSG vs Oil, and Oil vs USD) 

H3: There are differences in probability of 10 pairs investment instruments (Gold vs Bitcoin, Gold vs IHSG, Gold vs USD, Gold 

vs Oil, Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs USD, IHSG vs Oil, and Oil vs USD) 

 

 

RESULT AND DISCUSSION  

 

Table 1: Hypothesis Testing Results for Differences in Returns of 10 Pair Investment Instruments Overall Period 2017-

2022 

 

H1: There are differences in returns of 10 pairs investment instruments (Gold vs Bitcoin, Gold vs IHSG, Gold vs USD, Gold 

vs Oil, Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs USD, IHSG vs Oil, and Oil vs USD) 

No. Instruments p-value Results 

1 Gold vs Bitcoin 0.456 

There is no significant difference 

2 Gold vs IHSG 0.973 

3 Gold vs USD 0.496 

4 Gold vs Oil 0.792 

5 Bitcoin vs IHSG 0.392 

6 Bitcoin vs USD 0.398 

7 Bitcoin vs Oil 0.446 

8 IHSG vs USD 0.422 

9 IHSG vs Oil 0.466 

10 Oil vs USD 0.934 

 

 

Table 1 offers a comprehensive overview of the outcomes derived from hypothesis testing focused on discerning differences in 

returns among five distinct investment instruments: Bitcoin, IHSG, USD, Gold, and Oil. The p-values calculated through these 

tests serve as crucial indicators in understanding the statistical significance of any disparities observed in the returns of these 
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instruments. A lower p-value is indicative of stronger evidence against the null hypothesis, highlighting the presence of substantial 

differences. 

Upon analyzing the table, it becomes evident that all ten comparisons yield p-values that are greater than commonly accepted 

significance levels such as 0.05. This collective observation suggests that there is an absence of statistically significant differences 

in the returns of the investment instruments under examination. 

 

For instance, when investigating the returns of Gold compared to Bitcoin, the corresponding p-value of 0.456 substantiates that the 

observed difference is not substantial enough to reject the null hypothesis, signifying the absence of a significant divergence in 

returns between the two instruments. Similarly, comparisons involving other pairs of investment instruments, such as Gold versus 

IHSG, Gold versus USD, and Gold versus Oil, also result in p-values exceeding the common significance thresholds, indicating a 

lack of significant discrepancies in returns. 

 

These findings remain consistent across all comparisons, including those involving Bitcoin, IHSG, USD, and Oil. The p-values 

ranging from 0.392 to 0.934 emphasize that, for these pairs of investment instruments as well, the returns do not exhibit notable 

statistical differences. 

 

Consequently, based on the results presented in the table, the null hypothesis (H1) which posits that there are no differences in 

returns among the investment instruments, cannot be dismissed. The collective p-values across all comparisons point toward a lack 

of compelling evidence to conclude that the returns of Bitcoin, IHSG, USD, Gold, and Oil differ significantly. This outcome 

provides valuable insights into the behavior of these investment instruments within the periods examined 2017 to 2022 and 

underscores the importance of continued exploration into other factors that may contribute to variations in their performance. 

 

Table 2: Hypothesis Testing Results for Differences in Variances of 10 Pair Investment Instruments Overall Period 2017-

2022 

 

H2: There are differences in variances of 10 pairs investment instruments (Gold vs Bitcoin, Gold vs IHSG, Gold vs USD, 

Gold vs Oil, Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs USD, IHSG vs Oil, and Oil vs USD) 

No. Instruments p-value Results 

1 Gold vs Bitcoin 0.000 

There are differences in variances 

2 Gold vs IHSG 0.00639 

3 Gold vs USD 0.0031 

4 Gold vs Oil 0.000 

5 Bitcoin vs IHSG 0.000 

6 Bitcoin vs USD 0.000 

7 Bitcoin vs Oil 0.493 There is no significant difference 

8 IHSG vs USD 0.000013 

There are differences in variances 9 IHSG vs Oil 0.000 

10 Oil vs USD 0.000 

 

Table 2 offers a comprehensive depiction of the outcomes derived from hypothesis testing aimed at exploring variations in 

variances among five distinct investment instruments: Bitcoin, IHSG, USD, Gold, and Oil. The p-values associated with these tests 

serve as pivotal indicators, illuminating the statistical significance of any observed disparities in the variances of these instruments. 

A lower p-value suggests stronger evidence against the null hypothesis, indicating the presence of significant variances. 

 

Upon analyzing the table, it is evident that several comparisons manifest p-values of 0 or near 0. For instance, the comparison 

between Gold and Bitcoin, Gold and Oil, and Bitcoin and IHSG yields p-values of 0, thereby signaling that substantial differences 

in variances exist between these pairs of investment instruments. Additionally, the Gold versus IHSG and Gold versus USD 

comparisons exhibit p-values of 0.00639 and 0.0031, respectively, reinforcing the presence of significant variances in these 

instances. 

 

Interestingly, the comparisons involving Bitcoin, USD, and Oil, as well as IHSG versus Oil, reveal p-values that are not substantial 

enough to reject the null hypothesis. Particularly, the comparison between Bitcoin and Oil, with a p-value of 0.493, indicates that 

the variances between these instruments are not significantly different. 

 

On the other hand, the IHSG versus USD and IHSG versus Oil comparisons exhibit notably low p-values of 0.000013 and 0, 

respectively, reinforcing the notion of substantial variances in these instances. 

 

Consequently, drawing insights from the results presented in the table, the null hypothesis (H2) suggesting no differences in 

variances among the investment instruments can be rejected for several comparisons. The collective evidence of significant 

variances, indicated by the p-values, underlines the presence of substantial divergence in the volatility of returns for certain pairs 

of investment instruments. 

 

These findings contribute to a nuanced understanding of how Bitcoin, IHSG, USD, Gold, and Oil display variations in their risk 

profiles, reinforcing the significance of considering such distinctions while formulating investment strategies. The observed 
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differences in variances carry implications for investors and financial analysts seeking to navigate the intricate landscape of 

investment alternatives. 

 

Table 3: Hypothesis Testing Results for Differences in Probability of Loss of 10 Pair Investment Instruments Overall 

Period 2017-2022 

 

H3: There are differences in probability of 10 pairs investment instruments (Gold vs Bitcoin, Gold vs IHSG, Gold vs USD, 

Gold vs Oil, Bitcoin vs IHSG, Bitcoin vs USD, Bitcoin vs Oil, IHSG vs USD, IHSG vs Oil, and Oil vs USD) 

No. Instruments p-value Results 

1 Gold vs Bitcoin 0.866 

There is no significant difference 

2 Gold vs IHSG 0.235 

3 Gold vs USD 0.866 

4 Gold vs Oil 0.866 

5 Bitcoin vs IHSG 0.175 

6 Bitcoin vs USD 0.736 

7 Bitcoin vs Oil 1 

8 IHSG vs USD 0.308 

9 IHSG vs Oil 0.175 

10 Oil vs USD 0.736 

 

Table 3 presents the outcomes of hypothesis testing aimed at examining variations in the probability of loss among five distinct 

investment instruments: Bitcoin, IHSG, USD, Gold, and Oil. The p-values derived from these tests serve as key indicators, aiding 

in assessing the statistical significance of differences in the likelihood of experiencing losses across these instruments. 

 

Upon analyzing the table, it is evident that most of the comparisons result in p-values greater than commonly accepted significance 

levels such as 0.05. This pattern suggests that, for the majority of the pairs of investment instruments investigated, there are no 

statistically significant differences in the probability of loss. 

 

For instance, the comparisons involving Gold versus Bitcoin, Gold versus USD, Gold versus Oil, Bitcoin versus IHSG, Bitcoin 

versus USD, IHSG versus USD, IHSG versus Oil, and Oil versus USD all yield p-values greater than 0.05. These values indicate 

that the observed differences in the probability of loss for these pairs of investment instruments are not substantial enough to reject 

the null hypothesis. 

 

In some instances, such as the Bitcoin versus Oil comparison, the p-value is exactly 1. This result signifies a complete absence of 

statistical evidence to suggest significant differences in the likelihood of experiencing losses between Bitcoin and Oil. 

 

In essence, based on the outcomes delineated in the table, the null hypothesis (H3) proposing no differences in the probability of 

loss among the investment instruments is upheld for the majority of comparisons. The collective p-values underscore a lack of 

compelling evidence to conclude significant variations in the likelihood of losses for these investment instruments. This finding 

contributes to a more comprehensive understanding of how Bitcoin, IHSG, USD, Gold, and Oil exhibit comparable probabilities 

of experiencing losses across the examined periods. 

 

CONCLUSION 

 

In conclusion, the results obtained from the hypothesis testing provide valuable insights into the behaviors of Bitcoin, IHSG, USD, 

Gold, and Oil as distinct investment instruments. The analysis of returns (H1) across various comparisons highlights a consistent 

lack of statistically significant differences in their performance, reaffirming the absence of conclusive evidence to reject the null 

hypothesis. This underscores the need to explore additional factors that contribute to their varying performance. 

 

Moving on to variances (H2), the outcomes indicate significant disparities in the volatility of returns for certain investment 

instrument pairs, substantiating the importance of considering risk profiles when devising investment strategies. The rejection of 

the null hypothesis for specific comparisons highlights the distinct risk characteristics of these instruments, thereby enabling 

investors and financial analysts to make more informed decisions. 

 

Lastly, the investigation of loss probabilities (H3) reveals a comparable likelihood of experiencing losses among Bitcoin, IHSG, 

USD, Gold, and Oil for the majority of comparisons. The sustained acceptance of the null hypothesis underscores the similarity in 

loss probabilities among these investment options, contributing to a holistic understanding of their risk profiles. 

 

In general, the results are consistent with the Efficient Market Hypothesis, which posits that asset prices fully reflect all available 

information. This alignment suggests that, during the periods analyzed, the market efficiently incorporated information related to 

these investment instruments, leading to relatively similar returns, variances, and probabilities of loss. 
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However, it's important to acknowledge several limitations in this study. Firstly, the analysis might be impacted by the chosen time 

periods, and other time frames could yield different results. Moreover, the study solely focuses on the selected investment 

instruments and does not consider potential interactions with external macroeconomic factors, geopolitical events, or market 

sentiment that could influence their behaviors. Additionally, the study does not account for transaction costs, taxation, or investor 

behavior, which can significantly impact real-world investment outcomes. 

 

Further research in this area could explore the impact of external factors on the behaviors of these investment instruments, 

providing a more comprehensive understanding of their performance dynamics. Additionally, investigating the role of investor 

sentiment and behavioral biases could offer insights into why certain instruments exhibit specific patterns. An extension of this 

study could also involve a more granular analysis of different timeframes to capture changing market conditions. Furthermore, 

incorporating alternative statistical techniques or machine learning algorithms could potentially uncover hidden patterns and 

correlations that traditional hypothesis testing might overlook. Lastly, examining the impact of regulatory changes and 

technological advancements on these investment instruments could provide timely insights for both investors and policymakers. 
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