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ABSTRACT  
This study investigates whether Bitcoin acts as a hedge, diversifier or safe-haven to extreme 

price movements of Crude oil (measured by WTI) especially during COVID-19. The data of spot 

prices have been obtained from 2014-2021 from St. Louis FRED DataStream. This study 

employs the Dynamic Conditional Correlation (DCC) GARCH model and forecasts the future 

trend by applying VAR and ARIMA models. The models forecast, within and out of sample, 

then the findings have been compared to find more accurate results. Mirroring the role of 

Bitcoin, hedge, diversifier or a safe haven, is worthwhile for the investors to hedge the risk 

during financial uncertainties. The results reveal that Bitcoin acts as a diversifier and not as a 

safe haven. These findings are helpful for the investors, government, and regulators of 

financial markets. This paper contributes to an existing debate on the useful inclusion of 

Bitcoin in a portfolio and diversifies the risk.  

Keywords: Hedge, Safe-haven, Diversifier, DCC-GARCH, VAR, ARIMA. 

Introduction 

Risk and return phenomenon is much in debate since the beginning to stock market 

investments (Holzmeister et al. 2020; Kanamura 2020). The investors seek for the safe assets 

to hedge risk at given returns. This idea has been thrived   with the occurrence of 

uncertainties, consequently, a sharp decline in stock prices (Nkoro and Uko 2016). A large 

number of investors suffered losses due to the abrupt decrease in prices during these events 

(Nkoro and Uko 2016). Global financial crisis is an important event in this regard with 

contagion effect that influence the global financial markets and a sharp decline has been 

observed in stock returns(Ahmed 2021).  After GFC, the investors began to look for safe assets 

to invest in. Since then, many asset classes have been discussed as a safe haven for the 

investors. Gold, in literature, plays as a safest haven during financial crisis, while with the 

growth of cryptocurrency, Bitcoin, Ethereum, Litecoin and Binance Coin also become an 

important part of this debate. Concerning to the crisis, global financial markets face an 

enormous risk during the COVID -19 pandemic. The epidemic effect of the pandemic has 

encircled the whole financial and economic system of the world (Qiu et al. 2021). The 

pandemic provided a widespread bearish trend in the financial market and a slump in the 

prices in the commodity market which push the investors to switch for a safe investment. 

Since then the investors are seeking a hedge, diversifier or safe haven.  During the pandemic, 

crude oil prices, among other internationally traded commodities, showed a volatile behavior 

and sharp decline as the prices plunged to lower than USD 20 per barrel1. The most 

astonishing fact was observed on April 20, 2020, when the closing price of crude oil, measured 

by the US oil benchmark, West Texas Intermediate (WTI) crashed up to -$37.632 per barrel 

                                                           
1 Crude Oil Prices- Yahoo fiancé. finance.yahoo.com 
2 https://www.thomsonreuters.com/en/search-results.html?q=crude+oil+prices+historical+data 
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(Dutta et al. 2020). The negative price level has left the investors with a financial shock, 

consequently, there found a sudden switch of investments to other commodities (Zhang, Hu, 

and Ji 2020) 

The pandemic, COVID-19, unlike the global financial crisis, influences the financial market 

differently. Some sectors of financial markets, such as the pharmaceutical and chemical 

industry show a positive association with COVID-19, while the commodity market experiences 

a slump.  The outbreak of COVID -19 has a contagion effect and is considered a “once -in - a -

century” event (Gates 2020). Moreover, the recent literature discusses this pandemic as 

resembled influenza, SARS, and Ebola virus disease and found that the global financial and 

economic system has been influenced by the disease (Gates 2020).So the financial markets 

expect to face high-risk factors due to the overall uncertainty and troubles which are required 

for further investigation (Zhang et al. 2020). 

The investors, in this financial turbulence, look through a safe-haven asset to switch. Hedge 

or safe haven assets has been widely discussed in the literature for a long. However, these 

assets have been resurfaced by the researchers and practitioners during the pandemic. The 

assets, Gold (Baur and Lucey 2010a; Baur and McDermott 2010a), bitcoin (Bouri, Gupta, et al. 

2017), and foreign exchange (Forex) is considered as safe -haven during the financial and 

economic crisis (Tronzano 2020). Therefore, this study evaluates the role of Bitcoin, whether 

a safe haven or a diversifier during the COVID-19 Pandemic, still a grey area in literature. 

Among many safe assets, as discussed in prior literature, gold and bitcoin have been selected 

against the extreme price movement of WTI due to some evidence found in favor of both 

assets (Ji, Zhang, and Zhao 2020a). Gold has been discussed as the safest asset and is used as 

a safe haven for a long even when it was not named safe-haven (Baur and Lucey 2010b). While 

bitcoin has been catching much attention since the last decade but still the role of Bitcoin as 

a hedge, diversifier, or a safe haven remains unclear. Bitcoin was introduced in 2008, after 

the global financial crisis, and gradually found to be an attraction of the investors (Www 

2020). The prices of Bitcoin reduced dramatically in 2018 and influenced the financial markets 

of developed countries  (T. Klein, Pham Thu, and Walther 2018). 

During January- February 2018, a sharp decline in the price of Bitcoin, about 65%3, was 

observed. Till September 2018, Digital Assets 10 Index recorded a loss of 80%4 value which 

was considered to be a greater loss than Dot-com bubble burst in 2002. The total market 

capitalization of Bitcoin recorded to fall below $1005 billion in November 2018 (Vardar and 

Aydogan 2019).  

The transactions of bitcoin are recorded on a digital ledger “Blockchain”. Besides this, bitcoin 

is criticized for its volatile nature and restricted tractions, especially in developing countries. 

Still, the recent research discusses much bitcoin as a hedge or a diversifier (Othman, Alhabshi, 

and Haron 2019), while, the dynamic role of bitcoin, whether a hedge or a diversifier during 

the COVID-19 pandemic is still unanswered, as per my best knowledge.      

 To answer the question, whether gold or bitcoin can protect against price shocks of WTI or 

plays only as a diversifier during the current crisis, this study employs more sophisticated 

                                                           
3 St. Thomas Reuter website. Historical data of Bitcoin 
4 St. Thomas Reuter website. Historical data of Bitcoin 
5 cnbc.com/2021/03/17/bitcoin-morgan-stanley-is-the-first-big-us-bank-to-offer-wealthy-clients-access-to-
bitcoin-funds.html 
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techniques. The definition of a safe haven or diversifier is controversial due to the lack of a 

theoretical framework (Guesmi et al. 2019). However, this issue has been discussed under the 

domain of portfolio diversification in modern portfolio theory that supports the inclusion of 

safe assets in a portfolio to reduce the risk (Markowitz 1952). According to this theory, 

investors are inherently risk-averse and seek safe assets for investment. So in a portfolio, 

negatively or uncorrelated assets are favorable in risk reduction (Conlon and McGee 2020).  

Therefore, in the normal economic situation, the strategy of portfolio diversification works, 

however, during uncertain financial circumstances different assets are explored to be a safe 

haven (Baur and Lucey 2010a). This discussion leads to a search for the safe-haven asset. 

Although in normal economic circumstances, the assets act as safe-haven  such as flats, 

agriculture futures and precious metals (Hillier, Draper, and Faff 2006; Li and Lucey 2017; 

Adediran, Yinusa, and Lakhani 2021b) yet during COVID-19, a new debate has been opened 

with the inclusion of cryptocurrencies along with the safest asset gold to diversify the risk of 

crude oil price crash (Guesmi et al. 2019). Gold has been considered as a store of value for 

centuries and plays a role as a safe haven for investors for decades (Herbst 1983). However, 

the safe-haven properties of gold have been changed due to an increasing trend in gold 

investment for hedging or speculative purposes (Baur and Glover 2016).  

Conversely, bitcoin with volatile behavior has been criticized to be less liquid. Moreover, the 

restricted transactions of bitcoin in developing countries further reduce the trust of investors 

to use it as a safe haven (Conlon and McGee 2020). However, the safe haven and hedging 

properties are found in gold and bitcoin and both the assets are positively correlated in 

developed countries. Therefore, the association of product immaturity and built-in risk of 

bitcoin (Klein et al. 2018). Despite this, Bitcoin is yet an important asset to be included in a 

portfolio for diversifying the risk, however, the true role of bitcoin, whether a hedge or only 

a diversifier is still a grey area, while gold plays a role of a hedge with all its safe-have 

properties (Ahmed 2021). Finally, the hedging capability of Bitcoin against uncertain 

economic or financial conditions has been examined and found to be a significant hedge 

during short-term investment ( E Bouri 2017; Bouri, Molnár, et al. 2017). This study focuses 

on investigating the role of bitcoin and gold prices, whether a safe haven or a diversifier 

against downward price movement ( Stavroyiannis 2018; Conlon and McGee 2020) of crude 

oil prices before and during COVID-19. The current situation and role of assets for a safe haven 

are the main motivations for this study. Furthermore, it contributes in several ways such as 

filling a knowledge gap with a unique and comprehensive methodology and techniques to the 

existing literature. Along with this, by forecasting the future trend of spot prices, employing 

two sophisticated techniques (VAR & ARIMA) then compare the findings for accuracy of 

results. In previous empirical literature, there employed many techniques for forecating such 

as Smoothing, EWMA, VAR and ARIMA ( Yaziz, Zakaria, and Suhartono 2019; Fan et al. 2021; 

Lertthaitrakul, Khumsawat, and Manirochana 2021; Ma, Shang, and Zhang 2021; Muhammad 

et al. 2021; Ouhame, Hadi, and Ullah 2021) modeling yet the combination of two techniques 

for comparison of results are still inconclusive. It is found that the forecasting results of  VAR 

models are somewhat overestimated, while the results of ARIMA and EWMA models are 

observed to be more reliable (Lertthaitrakul et al. 2021). In addition to this, forecasting with 

VAR model often considered to be for short-term (Ma et al. 2021), while the forecasting with 

ARIMA modeling is examined as a tool of prediction for long-term ( Jiang and Subramanian 
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2019; Munim, Shakil, and Alon 2019; Fangping, Yanqing, and Chenxi 2021; Muhammad et al. 

2021;). To extend the existing literature for applying forecasting techniques, this study 

combines VAR and ARIMA models and compare the accuracy of results.  The sample split 

enables us to investigate a deep insight into the role of Bitcoin and gold during episodes of 

global uncertainty and strengthens the study by predicting the future trend of spot prices.  

Related Literature 

The concept of a safe haven has been discussed for decades, while this was explored post-

world war II and gold was found to be the safest hedge against uncertain financial conditions 

(Elmblad and Palmberg 2020.). Later on, gold, being a hedge was discussed in literature along 

with other safe assets such as foreign exchange, flats, treasury bonds, treasury bonds, and 

precious metals ( Herbst 1983; Baur and Lucey 2010b; Dyhrberg 2016; E Bouri 2017; Kliber et 

al. 2019). Moreover, two potential candidates, commodities and currencies, for safe-haven 

are widely discussed in the context of the hedge the risk in financial markets. USD, Japanese 

yen, and Swiss francs are suggested to be a hedge, especially during uncertainties. These 

currencies are also found to hedge against oil price shocks (Baur and Lucey 2010a; Wang et 

al. 2019a). However, the commodity indices are  weak form of safe- haven for to avoid or 

diversify risk, while precious metals, particularly gold, are demonstrated as safe-haven in all 

market conditions (Urquhart and Zhang 2019).  

During an uncertain financial condition such as the recent health pandemic “COVID-19” 

(Gates 2020) and global financial crisis (Riaz, Mehr Ali Shah, and Imran Hunjra 2015), the 

assets behave differently and the investors seeks  for safe-haven assets to avoid losses. 

Resultantly, the investors, rather than of having many assets, focus on two main candidates, 

in general, gold and cryptocurrency (Qin, Su, and Tao 2021; Salisu, Sikiru, and Vo 2020).  the 

debate of a safe haven is still inconclusive, the main reason is the safe haven along with its 

features of the safest assets (Ji, Zhang, and Zhao 2020b). Therefore, gold, being a popular 

asset, plays the role of a safe haven but not entirely secure. Some important  characteristics 

of a safe haven have been discussed in this regard:   the value of a candidate is universally 

accepted, the effectiveness of the asset, and the change in the fundamental characteristics of 

a safe haven in depression or market turmoil (Shafiee and Topal 2010). In this sense, gold and 

bitcoin have been discussed to hedge extreme price movement of crude oil during COVID-19 

(Naeem et al. 2020). After GFC, Bitcoin, a digital currency was introduced but it took much 

time to be accepted due to its volatile nature (Lánský 2017). Bitcoin lacks the hedging 

features, however, largely traded in developed economies (Tronzano 2020). The bubbles 

burst in bitcoin prices in 2018 reduced (Wang et al. 2019b) the trust of investors but it 

regained the attention of the investors especially after the outbreak of the COVID-19, 

investors tend to add bitcoin to the portfolio to diversify the risk (Dyhrberg 2016; Qiu et al. 

2021; Scharnowski 2021). Since then, the inclusion of Bitcoin, for hedging, in the portfolio has 

been discussed (Kliber et al. 2019). The recent literature explores that bitcoin and gold have 

simultaneously been discussed as hedge, diversifier or a safe-haven (Ji et al. 2020b). By 

including both the assets in a portfolio makes it diversified but this diversification is not always 

favorable (Reinholtz, Fernbach, and de Langhe 2021). Besides,  the search for safe-haven 

assets are more purposeful during uncertain financial or economic conditions (Baur and Lucey 

2010a; Baur and McDermott 2010b, 2016).  
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The features of a safe haven are slightly different than a diversifier or hedge (Reinholtz et al. 

2021). To qualify the standard of a safe -haven asset, an asset is required to increase or retain 

the value during the market crash (Ahmed 2021). Statistically, the MPT (Modern Portfolio 

Theory)  states that the returns of a safe -haven asset must be negatively or uncorrelated  

with the returns (Elmblad and Palmberg 2020.) of other candidates in the portfolio 

particularly during a financial crisis (Baur and Glover 2016). Under such a notion, gold with its 

features is considered to be the safe -haven  (Naeem et al. 2020) due to the feature “store of 

value”. Extensive literature discusses gold as a safe haven among other precious metals ( Solt 

and Swanson 1981; Adediran, Yinusa, and Lakhani 2021a, 2021b).  

Subsequently, cryptocurrency is also discussed as a popular candidate to hedge the risk 

(Conlon, Corbet, and McGee 2020). Bitcoin is stated to be the most popular cryptocurrency 

among all, was introduced in 2008 after the global financial crisis and was traded as a 

decentralized digital currency. Its unique nature and features make bitcoin independent of 

central banks ( Naeem et al. 2020; Dwita Mariana, Ekaputra, and Husodo 2021). The statistical 

analysis found bitcoin as uncorrelated to other currencies and commodities particularly crude 

oil and gold (Conlon et al. 2020). Therefore, cryptocurrencies are found to be used as a hedge 

or a diversifier against downside money and equity market risk (Bouri, Lucey, and Roubaud 

2020). This property of bitcoin has been examined during normal market conditions and crisis 

periods to draw a comprehensive analysis about a consistent behavior of bitcoin  (Bouri, 

Hagfors, and Molnár 2017). Conversely, Bitcoin, with its statistical features among other 

assets, are a diversifier rather than a safe haven (Bouri, Shahzad, et al. 2020). In a portfolio, 

bitcoin is unable to hedge the downside risk (Li et al. 2021) even in developed economies 

(Akhtaruzzaman, Boubaker, and Sensoy 2021).  

Similarly, Bitcoin is not discussed as a potential safe haven , while, gold is stated to be an 

“indisputable” safe -haven asset over that of Bitcoin (Bouri et al. 2021). Therefore, despite 

the general reference for Bitcoin as a bar of digital gold, the role of   Bitcoin that acts as a 

hedge, only a diversifier or a safe haven is relatively scarce. However,  Bitcoin has been used 

as gold due to many similarities, in terms of its potential as a diversifier and hedging 

capabilities (Lánský 2017).  This study contributes to the existing literature by exploring the 

role of Bitcoin as compared to gold before and during COVID-19.  Based on these arguments, 

this study empirically analyzes the role of Bitcoin, whether a safe haven, hedge or diversifies 

the risk by employing more sophisticated econometric tools.  

Methodology  

The sample of this study consists of 1,631 daily observations from December 1st , 2014, to 

March 22nd, 2021 from St. Louis FRED DataStream. The spot price data of gold and WTI is 

available five days a week while the spot price data of Bitcoin for seven days. The data has 

been cleaned and managed to five days a week. Being internationally traded commodities, 

there was no need to scrutinize the study to the specific country. The data then split into two 

windows, first for the whole sample and second for the “COVID” period from January, 1st 2020 

to March, 22nd 2021.  To examine the distribution of WTI prices, quantile regression at 25th, 

50th, 75th, and 90th, quantile has been employed. DCC GARCH model has been applied to test 

the volatility of the distribution, Based on AIC and BIC criterion, the DCC(1,1)-GARCH(1,1) 

model proposed by Engle (2002), has been estimated with t-distribution considering as best 

fitted to our sample (Kumar and Anandarao 2019; Ng, Chin, and Chong 2020). The 
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aforementioned macro-econometric model has been employed to measure the time-varying 

correlation to understand the time-varying relationship between WTI price, Bitcoin price, and 

gold price by using a DCC (dynamic conditional correlation) multivariate (GARCH) generalized 

autoregressive conditional heteroscedasticity) model. The model captures the fat-tailed 

behavior of the spot price distributions. Moreover, Vector auto regression and ARIMA (1, 1, 

1) have been applied for forecasting.     

Data Analysis 

The data of this study has been collected from St. Louis FRED database from 1st December 

2014 to 22nd March 2021. The starting point of this data has been restricted due to the 

availability of Bitcoin data. Therefore, the data is split into two panels to understand the 

dynamic relationship between WTI price, Bitcoin price, and Gold price before COVID-19 and 

during the COVID-19 period. For this purpose, a dummy has been created “COVID” from 1st 

January 2020 to 22nd March 2021. Then a regression analysis has been employed after testing 

the assumptions of OLS regression, i.e. normality, autocorrelation, multicollinearity, and 

heteroscedasticity. The price data of Bitcoin is stationary at level, while the price data of WTI 

and gold is stationary at 1st difference.  

Table 1.Descriptive Statistics (ADF) –Full Sample 

Variables Obs.  Mean  Std. Dev.  Min  Max    Skew.  Kurt. 

WTI Price 1669 51.1740 10.8250 -37.6300 76.4100 -0.6690 5.9280 

Gold Price 1669 1421.6010 206.5920 1070.8000 2069.4000 1.2060 3.5920 

BTC Price 1810 10705.7800 15822.65

00 

120 61130.220

0 

1.8850 5.4080 

Descriptive Statistics- COVID-19 Period 

Variables Obs.  Mean  Std. Dev.  Min  Max    Skew.  Kurt. 

WTI Price 323 42.9557 12.6293 -37.6300 66.0900 0.9871 4.8765 

Gold 

Price 

323 1790.154

0 

125.6906 1487.100 1487.100

0 

1.7854 3.0023 

BTC Price 323 29720.47

00 

19072.71

00 

3359 61130.22

00 

1.2543 4.2536 

Table 1, exhibits the results of ADF test (descriptive statistics) and found that Bitcoin price 

fluctuation is higher as compared to WTI and gold price, which is not in favor of a hedge. The 

data of gold and Bitcoin price is positive while WTI price data is negatively skewed. The price 

data of WTI and Bitcoin have high kurtosis (thin tail) 

Table 2.Phillips-Perron and ADF test for Unit Root  

  Full Sample  COVID Period 

 Variables ADF PP ADF PP 

  Level level  Level level  

 WTI Price 0.4010 0.4010 -0.0260 0.0430 

 Gold Price -3.1440 -41.2250 0.6540 0.0234 

  BTC Price -3.1500 -2.8600 0.2330 -0.8750 

Notes:  “PP” indicates Phillips–Parron, significant at a “level” as the significance level of 1% 

***. 
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Table 2, shows the results of ADF and PP tests to test the stationarity of the data. As the 

stationary is required in a time series (Ali et al. 2020).  

Correlation Analysis 

The positive, negative or no correlation has been found by employing the widely used 

correlation matrix proposed by Pearson 2001, (Buvanendra, Sridharan, and Thiyagarajan 

2017) 

Table 3. Correlation Matrix- Full Sample COVID Period 

  Variables      -1       -2        -3         -1    -2     -3 

 (1) WTI Price 1.0000   1.0000   

 (2)Gold Price -0.2240 1.0000  -0.8500 1.0000  

 (3) BTC Price -0.0110 0.7610 1.0000 0.7240 -0.7940 1.0000 

Note: Correlation Matrix for whole sample and “COVID” period 

The above table shows the correlation, during full sample period and COVID period, between 

Crude oil (WTI) price, Bitcoin price and Gold price during the whole sample period and found 

that WTI price is negatively correlated (-0.224) with the gold price. On the other hand, gold 

price is positively correlated (0.761) with Bitcoin price. On the other hand, WTI price is also 

negatively correlated with Bitcoin price but with a weak magnitude (-0.011). The tables shed 

light on the correlation during the whole period. When the price of WTI decreases, the gold 

price increases, due to this negative correlation, effect with the magnitude of 22% but this 

negative effect is 1.1% in the price of Bitcoin.   

The above table also explored the correlation during the “COVID” period and found a 

significant negative (-0.850) relation between WTI price and Gold price during the “Covid” 

period. The investors switch to the gold market, considering a gold as a safe haven in this 

pandemic. Gold can also be used to hedge the risk of WTI price movement. On the other hand, 

BTC price has a positive correlation with the crude oil price, which reveals that BTC is not 

suitable to hedge the oil price shocks during “COVID” uncertainty. Moreover. The prices of 

gold and BTC are negatively correlated (-0.794).  

Table 4. Ordinary Least Square and Quantile Regression  
    Q0.25   Q0.50   Q0.75   Q0.90   

Variables Coef-OLS    p-

value 

Coef p-value Coef p-

value 

Coef p-value 

WTI Price 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.000

0 

-0.0400 0.0000 

BTC Price -0.0320 -0.0270 0.0000 -0.0320 0.0000 -0.0320 0.000

0 

0.0000 0.0000 

Gold Price 102.011

0 

86.378

0 

0.0000 102.0110 0.0000 102.01

10 

0.000

0 

125.53

60 

0.0000 

*** p<.01, ** p<.05, * p<.1 

 

To find the relationship between WTI prices, gold price, and Bitcoin price OLS regression has 

been employed with the given model: 

                    

            WTIt= α+ β1Goldt+β2BTCt+Ԑt 

 

Figure1.  
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The regression assumption including normality has been tested. Figure 1, shows the results 

of the normality test.  

In the regression equation, WTIt, represents the price of WTI in-sample period, α is the 

constant, β1 is the coefficient of Gold during the sample. β2 is the coefficient of BTC (Bitcoin) 

during the period and  Ԑt represents the error term in the regression model. The results of 

regression analysis in Table 2, reveals that the decrease in the price of WTI leads to a 2.7 

percent rise in the price of gold while there is no effect on Bitcoin price due to WTI price 

change as per the results of the Beta coefficient, while the p-value is significant yet the 

goodness of fit “F statistics” has strong value. The regression analysis has been employed 

during the “COVID” period and found that (Table 4) the gold price is significantly negatively 

(-.056) associated with WTI prices. Therefore, no relationship has been found between WTI 

price and BTC price. Moreover, the subsequent p-value > 0.05 i.e. 0.249, shows an 

insignificant relationship with WTI price. 

Due to similarities between linear regression and Pearson correlation, the researchers, 

sometimes, are uncertain about taking a decision, which techniques should be used. There 

found a close mathematical relationship between these techniques, while the assumptions 

and purpose of employing these tests are different. The regression line does not reveal the 

strength of the relationship between IV and DV (Ngoo, Tan, and Tey 2021). However, 

correlation does not fit a line like regression as well and does not allow this type of 

estimations, but it explores the strength of a relationship between IV and DV. Therefore, 

the application of any technique depends upon the research question but sometimes, the 

test for correlation coefficient has been criticized for having no formal intrinsic 

interpretation. However,  the “coefficient of determination” i.e. R2 can be interpreted easily 

(Schober and Schwarte 2018) 

Quantile Regression Results   

Quantile regression was first introduced in Koenker and Bassett (1978). The initial model  

can be expressed as :  

yi,t = x` I,tβθ + Ԑθi,t with Quantθ(yit|xit) = x` I,tβθ   

Where yit expresses the dependent variable, while, x is the vector of the independent 

variable, β is an estimated vector of parameters, and Ԑ represents a vector of the error term. 

Qθ(yit|xit) expresses the θth conditional quantile of yit (dependent variable)  given xit 

(independent variable). The θth regression quantile ranges from 0 <θ< 1. (Bassett and 

Koenker 1978) .  

It can be found by solving the following: 
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The results of quantile regression analysis reveal that there is a negative relationship i.e. -.021 

between WTI price and gold price in the 25th quantile with standard deviation in WTI 

price10.895. However, there found no/insignificant relationship between WTI price and BTC 

price, while the p-value is significant. The results of robust standard errors for quantile 

regression at 25th, 50th, 75th, and 90th quantile by bootstrapping repetitions have been 

reported to find heteroscedasticity-robust estimates. 

Table 4 also shows the results of quantile regression analysis and found that there is a 

negative relationship between WTI price and gold price on 50th quantile to OLS regression. 

However, there found an insignificant relationship between WTI price and BTC price, while 

the p-value is significant with the same SD as on q 50th quantile. The results of quantile 

regression analysis reveal a negative relationship i.e. -.032 between WTI price and gold price 

on 75th, which is higher as compare to 25 quantiles and 50th. It can be expressed that on the 

75th quantile, gold is considered to be a stronger hedge than in 25th and 50th quantile. 

However, there exist an insignificant relationship between WTI price and BTC price, while the 

p-value is significant with the same SD as in q 0.25 and q 0.50.therfore, on 90th quantile, 

Bitcoin coefficient has changed the sign and converted into a negative relationship. This 

reveals a diverse behavior on the 90th quantile (Ali et al. 2020). we find empirical pieces of 

evidence regarding testing of distribution by applying quantile regression and found 

significant results, that gold acts as a safe haven, however, Bitcoin plays a role of diversifier 

at many quantiles (E Bouri 2017). 

Dynamic conditional correlation MGARCH model  

To address the research question of this study, we have applied the DCC-GARCH 

approach, a widely used and sophisticated technique (Engle 2002) This technique has 

gained much attention in the existing literature to test  the time-varying correlation 

among commodities and stocks traded in the financial markets (Malladi and Dheeriya 

2021). In line with existing empirical literature, we have framed the model as follows:  

rt = L + τrt− 1 + εt                                                                                                            (1) 

εt = H1 / 2 
t ηt                                                                                                                   (2)  

In eq. 1, rt is a log difference matrix of price indexes of the variables.  L is the fixed-

parameter matrix and τ is a coefficient matrix of the cross mean transmission on its lag 

value. While ηt is the iid innovation matrix and εt is the residual. In eq. 2. H1 / 2 t is the 

matrix of conditional volatility at time t, while the covariance matrix is expressed as:  

Ht = DtRtDt                                                                                                                   (3) 

Where Dt = diag(√ hX t √ hY t  ) is the time-varying standard deviation’s diagonal matrix 

with hX t and hY t as the conditional volatilities of both the assets,  asset X and asset Y. 

Moreover, Rt expresses the conditional correlation matrix of  standardized returns of the 

error term, εt, as:  

 

Rt = diag(Qt) − 1/2 Qtdiag(Qt) − 1/2                                                                                  (4)  

Where  Qt expresses a  time-varying conditional correlation of error term given by:  

min 𝛽∈𝑅𝑘 ⌈ ∑ 𝜃|𝑦𝑖 − 𝑥𝑖 ′𝛽| + ∑ 1 − 𝜃|𝑦𝑖 − 𝑥𝑖 ′𝛽| 𝑖∈{𝑖:𝑦𝑖 

Therefore, this study has proposed the quantile regression model at 25th, 50th, 75th and 90th 

as:  

WTIi,t = α + β1GoldPricei,t−1 + β2WTIi,t−1 + β3BTCi,t−1 + δt + Ԑi,t 
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Qt = (1 − θ1 − θ2)Q + θ1ξt− 1ξ’ t− 1 + θ2Qt− 1                                                                  (5)  

In above equation, θ1 and θ2 expressed as non-negative scalar parameters range θ1+ θ2 

< 1, while Q is considered as an unconditional correlation matrix for the ξt, standardized 

residuals.  

In regression model- 2, make two penal. Penal A WTI and Gold while Penal B, WTI, and 

Bitcoin to examine the dynamics of the conditional correlations for both penal. 

̂ρxyt = α0 + δ1COVIDt + δ2Uncertaintyt + Ԑt                                                               (6)  

In eq. 6, ̂ρxyt expresses the conditional correlation between WTI, gold/ and Bitcoin at time 

t that has been derived from applying the DCC-GARCH process. “COVID” is a dummy 

variable for the Covid-19 period from January, 1st 2020 to March, 22nd 2021.  Moreover, 

the whole period is taken as Uncertainty, binary variable that controls the influence of 

turmoil.  

 

Table 5. Penal A (WTI and Gold) - Penal B (WTI-Bitcoin) 

Dynamic conditional correlation MGARCH model  

D.WTIPrice  

Gold Price 

Coef.  p-value D.WTIPrice         

BTC Price 

Coef.  p-value 

L.D.WTI Price -0.100 0.005 L.D. WTI Price 0.741 0.000 

L. Gold Price 0.002 0.000 BTC Price 0.243 0.000 

Constant -2.133 0.000 Constant -0.056 0.000 

lambda1 0.087 0.160 lambda1 0.409 21.85 

lambda2 0.123 0.668 lambda2 0.582 30.300 

*** p<0.01, ** p<0.05, * p<.1. Notes: This table reports the estimates as: ̂ρxyt = α0 + δ1Covidt 

+ δ2Uncertaintyt + Ԑt. ***, ** and * indicate statistical significance at 1%, 5% and 10% levels 

respectively 

Table 5 exhibits the results of DCC-GARCH for the two penal, WTI- Gold and WTI-Bitcoin. 

During the pandemic period, there is a significant negative correlation between WTI and Gold, 

while there found a stronger negative correlation during COVID period. However, with many 

price swings, in penal B, the combination of WTI and Bitcoin has a positive and somewhere, 

very weak inverse relationship. Therefore, these commodities, most of the time, have a 

positive relationship even during the pandemic period. The estimates of δ1 and δ2 indicate a 

weak but positive relationship between WTI and gold during the whole period while in Table 

10, δ1 and δ2 reveal a significant positive relationship between WTI and Bitcoin.  

Forecasting- Vector Autoregression Model 

This study has employed vector auto regression model for forecasting the vector (30 steps) of 

time series. It consists of one equation for each variable in the study i-e prices of WTI, Gold 

and BTC. The system. The right hand side of given equation have a constant with lag values of 

all variables. To avoid the complexity of model and as per 5the lag selection criteria, maximum 

2 lags (Bouri et al. 2021; Ijiri and Jinushi 2021; Lin and Bai 2021) has been taken in the model 

as: 

y1,t=c1+ϕ11,1y1,t−1+ϕ12,1y2,t−1+e1,t       

y2,t=c2+ϕ21,1y1,t−1+ϕ22,1y2,t−1+e2,t 

y3,t=c3+ϕ31,1y1,t−1+ϕ33,1y3,t−1+e3,t 
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Where e1,t, e2,t, and e3,t is white noise processes and may be correlated. The coefficient ϕii, 

ℓϕii,ℓ  influences of the ℓℓth lag of variable yi (dependent variable) on its lag value, while the 

coefficient ϕij,ℓϕij,ℓ influences of the ℓℓth lag of variable yj on yi. 

Forecasting with VAR has been generated from a VAR model in the recursive manner. The 

VAR predicts for each variable. The forecasting process is estimated as:  

y1,T+1|T=^c1+^ϕ11,1y1,T+^ϕ12,1y2,T 

y2,T+1|T=^c2+^ϕ21,1y1,T+^ϕ22,1y2,T 

y3,T+1|T=^c3+^ϕ31,1y1,T+^ϕ33,1y3,T 

This is the same equation as above except a change of the error term has been set to zero 

and the parameters are used in place of estimates. For h=2, the forecasts are given as:  

y1,T+2|T=^c1+^ϕ11,1^y1,T+1+^ϕ12,1^y2,T+1 

y2,T+2|T=^c2+^ϕ21,1^y1,T+1+^ϕ22,1^y2,T+1 

y3,T+2|T=^c3+^ϕ31,1^y1,T+1+^ϕ33,1^y3,T+1 

Again, the above equation is the same except a change of the error term has been set to zero 

and the parameters are used in place of estimates with the unknown values of y1, y2 and 

y3  have been replaced with the predicted values (Bassett and Koenker 1978; Kanamura 2020; 

Neri 2021). The process has been iterated for future i-e30 days. By employing Vector 

Autoregression model, the furcating of prices of WTI, Gold, and Bitcoin has been conducted, 

the following graphs show the results:  

Figure2.               

 
Figure2 shows a sharp decline in prices of WTI during March 2020, and a sudden rise after this 

shock. The investors switched during this period (COVID-19) and searched for a safe-have 

asset for their investments. 
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Figure3. 

 
Figure2, reveals that the relationship between WTI price, with continuous shocks, gold and 

Bitcoin will exist during the next one month, as this study conducts forecasting of 30 steps. 

Figure4. 

 
The above figure 3, exhibits comprehensive results for the next one month, as the gold and 

WTI prices have the same trend during the next period, while Bitcoin has an inverse 

relationship. It can be said as Bitcoin can be used as a hedge in the future against the volatile 

behavior of WTI prices despite gold. However, Bitcoin might fulfill the features of a hedge and 

gain more trust from the investors. the existing literature also observes that the investors, 

searching for a hedge, diversifier or a  safe-haven are interested in investing in Bitcoin due to 

an increasing trend in Bitcoin price and for getting more returns (Li 2021; Yang and Lee 2021). 

Forecasting With ARIMA Model 

ARIMA model, among many, is a powerful approach that has been widely used to forecast a 

time series data. The relative predictive properties of ARIMA, VAR, and ECM models have 

been examined in a shred of evidence from Nigeria that predicts inflation and exchange rate 

volatility, measured by GARCH, in the country. The study concludes that these models can 

forecast a time series with different periods.  

However,  ARIMA is considered to be a  benchmark model for forecasting, while ECM is a 

suitable approach for long-run forecasting and the VAR model has been applied for short-
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term forecasting (Nkoro and Uko 2016).  Furthermore, in another study, some other 

approaches for furcating were also reviewed such as Hidden Markov Model (Bolar, 

Tesfamariam, and Sadiq 2017),  Naive Bayes Classifier,  Nonlinear Regression Analysis, 

Artificial Neural Networks, Support Vector Machines, Decision Trees Classifier, Random Forest 

Method, WB-CNN (Word Embedding’s Input, PCA (Principal Component Analysis), and 

Convolutional Neural Network prediction model) and CNN (Convolutional Neural Network). 

The study concludes that neural network exhibits significant results as compared to the other 

forecasting techniques (Das Sharma, Chatterjee, and Rakshit 2018)  

Subsequently, the ARIMA model has been revealed to be a better forecasting approach and 

it can deal with the time series data quite well and is considered to be a suitable measure for 

forecasting the future index  (Das Sharma et al. 2018). ARIMA model has also been applied to 

forecast the gold price in Malaysia with symmetric GARCH-type models in presence of 

heteroscedasticity (Yaziz et al. 2019).  This study has employed the ARIMA model to forecast 

the trend of crude oil and compare the results with VAR furcating. The ARIMA furcating has 

been applied within and out of the sample to focus on the accuracy of furcating results.   

Figure 5 Partial & Auto Correlation 

 
The above Figure 5, revealed the partial and autocorrelation till lag 40. It is observed that the 

residuals are partially correlated on third and fourth lag, while auto correlated on 7th, 15th, 

and 31st lag.  

Table 6. ARIMA Forecasting Model  

ARIMA (1,1,1)     Volatility (SIGMASQ)                               P>|z| 

ar  lag1 0.06665 0.0000 

ma lag1 -0.02473 0.0000 

Sigma b_cons -135.2891 0.0000 

Table 6 shows the results of the ARIMA (1, 1, 1) forecasting model and found that there would 

be a declining trend in the WTI price data during the next period.   
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Figure 6 Dynamic Forecasting  

 

 
Figure 6 reveals within and out of sample forecasting and found a decreasing trend in the 

prices of WTI. To forecast WTI prices within the sample, the data split from March, 18th 2021 

to March 22nd, 2021 (full sample period). There found a downward trend as also exhibit in 

Table 6 (-135.2891).  

Figure 7. Dynamic Forecasting with Residuals 

 
The above Figure7 exhibits the predicted results of structural, one step, and dynamic along 

with residuals and found a sharp decline in the prices of WTI during the “COVID” period and 

also a declining trend in the prices of WTI in the next period.   

Comparison of Forecasting  

This study has employed two widely used approaches for forecasting the VAR model (Bouri 

et al. 2021; El Hedi Arouri, Lahiani, and Nguyen 2015; Malladi and Dheeriya 2021; Okorie and 

Lin 2020) and the ARIMA model ( E, Bao, and Ye 2017; Alameer et al. 2019; Jiang and 

Subramanian 2019; Munim, Shakil, and Alon 2019; Faghih Mohammadi Jalali and Heidari 

2020; Malladi and Dheeriya 2021). Almost similar results have been found about a declining 

trend in WTI price in the next period, while ARIMA (1,1,1) also reveal more precise results as 

provided the results of the model in figures (Table 6) and provide an insight about the 

decreasing trend (-135.2891) in WTI prices for the next period.  

Conclusion  

This paper investigates and contributes to existing literature regarding the role of Bitcoin to 

be a hedge, diversifier or a safe haven especially during financial uncertainties. Furthermore, 

this study also contributes to forecast the future trend by two techniques and compare the 

accuracy of results.  The findings of this study explore that descriptive statistics found that 
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Bitcoin prices have highly volatile behavior that is against the features of a hedge. The spot 

price of gold is negative while the WTI spot price is positively correlated to Bitcoin price. 

however, gold and Bitcoin prices are positively correlated. Regarding modern portfolio 

theory, the assets are required to be uncorrelated or negatively correlated to diversify risk 

(Markowitz 1952). However, during the pandemic period, gold prices are significantly 

negatively correlated with WTI prices, while Bitcoin price is also negatively correlated but at 

a weak magnitude. Furthermore, there found a negative relationship between WTI price and 

gold price. The quantile regression results provide a deep insight about the distribution on 

four quantiles, on 25th, 50th and 75th quantile there found a negative relationship between 

WTI price and Bitcoin price, however, on the 90th quantile, the relationship has been changed.  

Furthermore, during the pandemic period, there is a significant negative correlation between 

WTI and Gold, which have the same behavior during the whole sample period, while during 

the stress period, there found a stronger negative correlation. However, with many price 

swings, in penal B, the combination of WTI and Bitcoin has a positive and somewhere, very 

weak inverse relationship by employing DCC GARCH. The COVID-10 period is considered as 

sub-periods for assessing the time-varying relationship between WTI price, gold price, and 

Bitcoin price.  

This study explores a decreasing trend in the process of WTI during the next 30 days. To check 

the accuracy of results of furcating, we have employed ARIMA (1,1,1) within and out of the 

sample then compare the results. The forecasting has been conducted within the sample by 

including 1627 observations initially then 1631(total) observations. The results of this study 

explore that gold is a safe haven even in uncertain financial condition, while Bitcoin can be 

used as a diversifier and not acts as a hedge or a safe haven due to volatile nature and lack of 

liquidity. The results of this study are consistent with previous literature (Conlon, Corbet, and 

McGee 2020; Conlon and McGee 2020; Ng et al. 2020; Meher et al. 2021; Qin, Su, and Tao 

2021; Salisu, Sikiru, and Vo 2020; Sharma 2021), that consider gold as a safe haven , while 

Bitcoin can be used as a diversifier. The results of ARIMA modeling are found to be more 

accurate as the analysis has been conducted within and out of sample. These findings are 

consistent with previous literature ( Yaziz et al. 2019; Fan et al. 2021; Lertthaitrakul et al. 

2021).   

Discussion 

As for as, the capabilities of safe haven are concerned, these assets are widely traded and 

trusted by investors even in uncertain market conditions. Gold, for long, is considered to act 

as the safest asset to be traded. However, with time, there found many other assets which 

can be used to hedge an investment. These assets include commodities, exchange rates, flats, 

equity investments, and derivatives. However, the literature reveals some contradictions 

about the capabilities of a safe haven. Gold is found to act as a safe haven (Hood and Malik 

2013; Hussain Shahzad et al. 2020) while in developed countries,  USD, Yen, and franks ( 

Hammoudeh, and Soytas 2010; Cheong 2018; Sari, Shah, Ahmad, and Mahmood 2018) are 

also considered as a hedge.   These assets have been used to hedge the risk for a long. In 2008, 

after GFC, a digital currency “Bitcoin”  was introduced (Www 2020). Gradually, this currency 

grabbed the attention of investors and being included in the trade. In 2018, the price bubble 

burst, and a sharp decline in the price of Bitcoin was observed. Right after that, Bitcoin prices 

caught a rising trend (Wu et al. 2019) and the investors started including Bitcoin in the 
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portfolio as a diversifier. By gaining much popularity, a debate has been opened on Bitcoin, 

being a  hedge, diversifier or a safe haven (Bouri, Molnár, et al. 2017; Bouri, Shahzad, et al. 

2020). The findings are different in developing and developed countries, while this study, by 

considering WTI, gold, and Bitcoin as internationally traded commodities, does not focus on 

country boundaries. Overall, the findings of this study have implications for international 

investors’ perspective, who seek protection against the downside risk (Conlon and McGee 

2020) of price movements in WTI prices. These investors can have an edge of position in 

Bitcoin at the time of recession but gold is the safest investment in all circumstances. 

Furthermore, the results could be beneficial for regulators of financial markets and 

governments to examine the role of Bitcoin, hedge or diversifier, in financial markets.  

Limitations  

The excess and data availably of Bitcoin are limited. The data on authenticated databases is 

available since the end of 2014. While in developing countries the data availability is a hazard 

particularly if the Bitcoin trade is required to be observed in the derivative market.   

Future Research  

This study has been conducted on two assets, being safe haven or a diversifier, gold and 

Bitcoin. However other metals can also be used as a hedge against oil price shocks. Secondly, 

the futures and forwards (derivatives) of the same stocks can also be used in analysis while 

this study has conducted with the spot prices of the stocks, however, the volatile behavior 

and lack of liquidity of Bitcoin would be considered.  
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