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Abstract: Our aim is at three feels: i) study safe haven properties of sectoral CDS; ii) study hedging 

effectiveness and measure the diversification benefits of introducing them in both Conventional and 

Islamic stock markets portfolios and iii) compare these results with VSTOXX, Gold and Bitcoin 

indices. To do this, we estimate time varying hedge ratio using (A)DCC and GOGARCH models 

and then deduce hedging effectiveness.. We follow the same methodology for each sub-period and 

each refit to test the effect of bubble crypto currency and COVID-19 pandemic on hedging 

effectiveness. Empirical results show the superiority of industrial CDS sectoral index to hedge both 

conventional and Islamic stock markets whether long or short term despite that their performances 

were reduced slightly during the second and third periods. VSTOXX and Others sectoral CDS 

indices offers Hedging performances that are generally better than Bitcoin and gold. 

Keywords: Sectoral CDS; Conventional and Islamic emerging stock market indices; MGARCH; Safe 

haven; Hedging effectiveness; bubble crypto currency; COVID-19 

 

1. Introduction 

During pandemics, investors around the world have been in search of new alternative 

investment assets that can provide better portfolio diversification and reduce the downside risk. That 

being so, adding alternative investment instruments, acting as safe havens, into their portfolios and 

selecting the best effective hedging instruments is challenging and is not a trivial task, especially with 

the emergence of more and more frequent financial turmoil such as the bubble crypto currencies in 

2017 and the COVID-19 pandemic. 

In such a context, a growing number of studies have investigated the potential of inclusion of 

alternatives asset in the investment portfolio, such as gold (Baur & Lucey (2010); Beckmann et al. 

(2015); Akhtaruzzaman et al. (2021); Salisu et al. (2021); Yousaf et al. (2022); among others), bitcoin 

(Yang et al. (2022); Guesmi et al. (2019); Ji et al. (2020), Mroua et al. (2022), Mariana et al. (2021); among 

others), commodities (Domanski and Heath (2007); Erb and Harvey (2006); Silvennoinen and Throp 

(2013); Zghal et al. (2022) ; among others); Islamic indexes (Salisu and Sikiru (2020); Kenourgios et al. 

(2016); Yarovaya et al. (2021); among others); Credit Default Swaps (Zghal et al. (2018); Hachicha et 

al. (2021); among others) and Volatility index (Hood and Malik (2013); Zghal and Ghorbel (2020); 

Tarchella and Dhaoui (2021); Shahzad et al. (2022); ali et al. (2022); Nkhili et al. (2022); among others). 

This paper is different from previous ones in several ways. To start with, the lack of studies that 

examine the hedging ability of ten alternative assets simultaneously, involving seven sectoral CDS 

indices, VSTOXX, Gold and Bitcoin, in emerging-country contexts. This choice is justified by the fact 
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that these indices are generally used as potential hedging instruments for the Dow Jones 

Conventional and Islamic emerging market index. 

Second, at the methodological level, prior studies have so far mostly used the BEKK (Baba et al. 

(1990)) model, the Dynamic Conditional Correlation (DCC) (Engle (2002)) model, or the VARMA-

GARCH method (Ling and McAleer (2003)). However, these models have some limitations. BEKK 

model, for instance, as well as the VARMA-GARCH modeling-based estimations are too hard to 

implement even in the trivariate cases. It is owing mainly to the presence of a wide range of free 

parameters likely to bring about serious optimization problems once the likelihood function is flat. 

Similarly, the DCC model does not allow covering the asymmetric relationship linking the 

underlying assets since the relevant estimation is most often bound by the model specificity. 

What is more, several studies apply the DCC-GARCH models in order to estimate optimal hedge 

ratios. That is why, we will compare the optimal hedge ratios via the ADCC-GARCH advanced by 

Cappiello et al. (2006), and through the GO-GARCH model invented by Van der Weide (2002). 

Subsequently, we will choose the suitable model so as to address the estimation imposed by the 

prevalence of multiple variables within a large dataset. This process will provide a rather thorough 

understanding of how the optimal hedge ratios varies across a wide range of multivariate GARCH 

specifications. Furthermore, the GARCH model selections are implemented in our context for 

constructing a one-period-ahead hedge ratio. This procedure differs from a large number of that of 

other studies, mainly those elaborated on applying the current hedge ratio as a proxy. Thus, the next 

period hedge ratio should be estimated. Indeed, the one-step-ahead optimal hedge ratios are 

constructed on the principle of using a rolling window analysis accounting for the data changing-

variability nature. 

Third, following Kroner and Sultan (1993), we compute optimal hedge ratios relevant to the 

Conventional and Islamic emerging market indices, by means of the conditional volatility estimates 

associated with the MGARCH models specifications (DCC, ADCC and GO-GARCH). Fourth, via 

applying the hedging effectiveness, we compare the model outputs. So that, we highlight the 

difference extents perceived in hedge ratio across GARCH models. 

Finally, existing studies on alternative assets have not distinguished the benefits of CDS, 

VSTOXX, Gold and Bitcoin to investors in the EMERGC and EMERGI markets. Thus, we assess the 

conditional diversification benefits (CDB) of these alternatives assets following the method of 

Christoffersen et al. (2018). The CDB measure, which is defined in terms of expected shortfall for a 

given probability, allows for capturing the time variability in the diversifications benefits depending 

upon portfolio composition and probability levels under the bubble crypto currency and the COVID-

19 pandemic periods. 

In this context, we select three specific events that caused global uncertainty and thus posed 

global effects during our sample period. The first event is before bubble crypto currency. The second 

event is during bubble crypto currency and before COVID-19 period. Finally, the last event that 

during the COVID-19 period. 

Our main results show that both Bitcoin and gold can be regarded as a weak safe haven asset in 

most cases. The most of CDS sectors serve as a strong safe haven for the EMERGI and EMERGC 

index. Moreover, the CDS-IND sector provide the highest hedging effectiveness with both 

Conventional and Islamic portfolios. Furthermore, CDS-IND delivers stronger and more stable 

diversification benefits, followed by CDS-Goods during the three periods under study. 

Our empirical analysis is important for the decision making of market participants as it increases 

the current understanding of the similarities and dissimilarities of the roles of CDS, VSTOXX, gold 

and Bitcoin with respect to the Conventional and Islamic stock markets. Investors and portfolio 

managers could design better investment strategies by comparing these alternative assets for possible 

inclusion in the composition of their equity portfolios. Speculators could create spread trades with 

respect to market conditions. Our analysis is also useful to financial advisors who often seek 

unconventional assets that can provide protection for stock portfolios against downside risk, 

especially during stress periods, when protection is rewarding. 
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The remainder of this paper is organized as follows. Section 2 presents the literature review. 

Section 3 discuss the methodology. Section 4 deals with data and descriptive statistics. Section 5 sets 

out the empirical results. Eventually, section 6 draws conclusions. 

2. Literature Review 

This present work relates to the literature that discusses the hedging role of various assets classes 

such as Gold, Bitcoin, CDS, VIX and VSTOXX against market downturns. 

2.1. Hedging role of Gold and Bitcoin 

Gold is widely regarded as a hedge and safe haven asset, as its value tends to rise when negative 

shocks affect markets. Previous studies examined the role of gold as hedge and safe haven. Indeed, 

Hillier et al. (2006) discover that precious metals, such as gold, exhibited hedging capability against 

stock-related risks. 

What is more, Baur and Lucey (2010) analyze whether gold could act as a hedge, a diversifier or 

a safe haven for stocks and bonds. The authors found the first empirical evidence of gold being a 

hedge against stocks on average, and a safe haven in extreme stock market conditions. Baur and 

McDermott (2010) expand on these analyses by including multi-country analyses. They test the safe 

haven effect across a broad cross-section of world stock markets, and showed that gold was both a 

hedge and a strong safe haven for developed markets, but not for emerging markets such as the BRIC 

countries. 

Hood and Malik (2013) find that gold is a hedge for the U.S. stock market, but its safe haven 

property is low relative to the volatility index. Lucey and Li (2015) study the role of precious metals 

as safe havens in a time varying framework and find that the strength of gold as a safe haven changes 

over time. 

Moreover, Chkili (2016) estimate the dynamic correlations between gold and the stock market 

index in each BRICS member country and he concludes that gold is a strong safe haven for the 

financial assets studied. Similarly, Kang et al. (2016) explore the co-movement between stock market 

index, oil, and gold in BRICS countries. They conclude that gold can serve simultaneously as a 

hedging and a stabilizing instrument for the assets traded in the financial markets under review. 

Chkili (2017) also investigates whether gold can be considered a hedge or a safe haven for Islamic 

stocks. The results reveal that gold can act as a safe haven against Islamic stock market risks in both 

stable and volatile periods. Additionally, Raza et al. (2019) document that gold and commodities 

futures are the best effective hedging instruments in US real estate investment in both the short and 

long run. 

Akhtaruzzaman et al. (2021) examine the role of gold as a safe haven during the COVID-19 crisis. 

They found that during phase I (before March16, 2020) gold was a strong safe haven; however, its 

property has weakened during phase II (starting from March 17, 2020). 

In addition, gold provides important hedging effectiveness against risks. Particularly, Salisu et 

al. (2021) shows that gold has a high hedging effect against oil price risk during the covid-19. Sikiru 

and Salisu (2021) find that gold offers the best hedge against the risk associated with the Asia-Pacific 

equities during the COVID-19 pandemic albeit with a lower hedging effectiveness during the 

pandemic. 

Ali et al. (2021) examine the diversifying role of precious metals for Dow Jones Islamic (DJI) 

equity index portfolios. Therefore, dynamic conditional correlations between sample assets increase 

drastically; however, inclusion of gold in a portfolio with any of the DJI index decreases the downside 

risk of these portfolios, whereas other precious metals do not provide such benefit. 

Despite the general reference of Bitcoin to digital gold, a growing number of studies focus on 

the studies on whether Bitcoin could act as a hedging instrument. In this regard, Dyhrberg (2016) 

shows that Bitcoin could be used as a hedge against the FTSE 100 index, and as a hedge against the 

US dollar in the short term. 

Bouri et al. (2017a) examine the hedging ability of Bitcoin against global uncertainty. Their 

empirical results suggest that Bitcoins hedging properties vary between regions and investment 
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horizons. Another study by Bouri et al. (2017b) study the relationship between Bitcoin and 

commodities. Their estimated results reveal that Bitcoin exhibits hedge and safe haven properties for 

the general commodity index and for the energy commodity index. 

What is more, Mroua et al. (2022) investigate the potential portfolio diversification benefits by 

introducing the Bitcoin to the traditional diversified financial portfolio. Their findings indicate that 

the optimal portfolio diversification combining Bitcoin, US stock market and commodities indices 

can be a good hedge, offering risk-averse, more performing portfolio investments during any 

financial crisis. 

Corbet et al. (2020), based on a sample of gold and crypto-currencies, find the evidence of a 

“flight to safety” during the COVID-19 pandemic period. Further, Conlon et al. (2020) explore 

evidence of safe-haven and flight-to-safety behavior in the cryptocurrency markets during the 

COVID-19 pandemic. 

Additionally, some researchers have shifted to the safe haven properties of Bitcoin during the 

COVID-19 outbreak. Thereby, these studies have attempted to verify the superiority of the Bitcoin 

compared to gold in terms of portfolio diversification. Consequently, investors lean towards 

alternative assets such as Bitcoin to reduce the risk of their portfolios. 

Therefore, several previous studies attempt to compare the role of gold and bitcoin can play as 

a hedge and safe haven for various commodity and financial assets. In this context, Popper (2015) 

argues that Bitcoin has many similarities as gold, in terms of its hedging capabilities and potential to 

act as a diversifier. 

Furthermore, Klein et al. (2018) compare the volatility, correlation and portfolio performance of 

Bitcoin and gold. They conclude that the correlations of Bitcoin with the other markets are most of 

time opposite to those of gold. They also find that Bitcoin’s volatility dynamics share some aspects 

with gold but cannot serve as a safe haven during market downturn which represents the principal 

feature of gold. Finally, they affirm that Bitcoin cannot be considered as new gold. 

Bouri et al. (2020) compare the safe-haven properties of Bitcoin, gold, and the commodity index 

against world, developed, emerging, USA, and Chinese stock market indices. They prove that the 

benefits of diversification vary in the time-frequency space, with Bitcoin exhibiting a superiority over 

both gold and commodities. 

Mariana et al. (2021) suggest that Bitcoin exhibits short-term safe haven features before and 

during the pandemic despite the fact that it is more volatile than gold and S&P 500. Pho et al. (2021) 

reveal that the choice of the diversifier depends on the investor’s degree of risk aversion. More 

precisely, they conclude that for China, gold is a preferred portfolio diversifier than Bitcoin for risk-

averse investors and vice versa for risk-seeking investors. 

Tarchella and Dhaoui (2021) examine the hedging performance of alternative assets including 

some financial assets and commodities futures for the Chinese stock market in a multi-scale setting 

before and during the pandemic crisis. Their findings suggest that Bitcoin provides the best hedge to 

the Shanghai stock market. Whereas WTI offers the highest hedging effectiveness, Gold ranks second 

by a slight margin. 

Chkili et al. (2021) examine the role of Bitcoin as a hedge and safe haven for Islamic stock markets 

in comparison with gold during the COVID19. Their empirical finding substantiate that Bitcoin 

qualifies as a safe haven against Islamic stock markets downturns. What is more, as regards the 

COVID-19 outbreak period, they find also that the hedging strategy involving Bitcoin leads to a 

higher cost during the crisis. 

Chemkha et al. (2021) investigate the safe haven property of gold and Bitcoin The empirical 

results show the effectiveness of Bitcoin and gold as hedging assets in reducing the risk of 

international portfolios. Moreover, the analysis provides evidence that during the COVID-19 

pandemic, gold is a weak safe haven for the considered assets, while Bitcoin cannot provide shelter 

due to its increased variability. 

More recently, Yang et al. (2022) studies the connectedness, hedging and safe-haven properties 

of Bitcoin/gold/crude-oil/commodities against six currencies across multiple investment horizons, 

placing a particular focus on the performance of these assets during the recent COVID-19 outbreak. 
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Their result prove that Bitcoin offers better hedging capability in the long term and commodities 

emerge as the most favorable option for the optimal portfolio of currency over all time horizons. 

Further analysis shows that assets are better at helping investments reduce risk in the initial stages 

of the pandemic, and gold is an effective and robust safe haven for currencies. 

Yousaf et al. (2022) analyze the return and volatility transmission of oil-gold and oil-Bitcoin pairs 

during the pre-COVID-19 and COVID-19 periods. The results show that all hedge ratios are higher 

during the COVID-19 period, implying a higher hedging cost compared to the pre-COVID-19 period. 

Further, results reveal that gold is a strong safe haven and a hedge for the oil market, while Bitcoin 

serves as a diversifier for the oil market during the COVID-19 period. 

Hedging Role of CDS and Volatility Indices 

The CDS market’s unprecedented development highlighted its phenomenal efficacy as a tool for 

both hedging and speculating on credit risk. 

In this regard, Calice et al. (2013) investigate that the CDS as a potential stock hedge, in which a 

single name corporate CDS data is applied as a sample representing the U.S context. The study 

concludes that an effective holding of basket of CDS helps greatly in reducing both of the default and 

capital associated risks. The authors have ultimately reached the conclusion that holding CDS 

without exposure to the actual reference entity (a naked CDS) constitutes a significant partial hedge 

against stocks, commodities, and foreign exchange investments. Ratner and Chiu (2013) highlight the 

potential safe haven characteristics of CDS against stock indices throughout the financial crisis 

period, as their level appeared to rise rapidly, while stocks lost value. 

Moreover, Zghal et al. (2018) show that CDS indices can be considered hedging and safe haven 

instruments against the stock sectors’ fluctuations. Likewise, Hachicha et al. (2021) show that CDS 

indices are the best hedging instruments for both Islamic and conventional portfolios, as they have 

the highest hedging effectiveness. 

In addition, several recent studies focusing on the effects of the COVID-19 pandemic on credit 

risk. Agca et al. (2022) show that the credit default swap (CDS) spreads of U.S. firms with supply 

chain partners in China increased when this supply chain link was disrupted following the 

imposition of lockdown restrictions. 

Kwan and Mertens (2020) estimate the effects of COVID-19 on firms’ CDS spreads. They show 

that there has been a widening of CDS spreads in all sectors. Among investment-grade firms, those 

in the energy sector have experienced the greatest widening. 

Daehler et al. (2020) adopt a two-stage econometric approach to explain the evolution of 

emerging market (EM) sovereign CDS spreads in the first half of 2020. They find that EM CDS spreads 

are not driven by COVID specific risk factors but rather by traditional determinants such as fiscal 

space, oil shocks, and monetary policies. This paper also focuses on the effects of COVID-19 on credit 

risk. In doing so, we examine the changes in sovereign CDS spreads that have occurred during the 

COVID-19 pandemic. 

Moreover, the equity volatility derivatives are considered as natural diversifiers given the 

remarkable negative correlations they could display with stock market variables during crises. 

Indeed, Hood and Malik (2013) compare the VIX to oil, gold, other precious metals and other 

commodities. They provide evidence that VIX performs better and works as a superior hedge and a 

safe-haven asset for the US equity markets. Chen et al. (2011) explore the diversification benefits of 

volatility-related assets and conclude that the investment opportunities for investors increase with 

an addition of such assets in their portfolios. 

Furthermore, several studies have highlighted the diversification benefits associated with 

investing in VIX or VSTOXX. In this respect, McFarren (2013) and Moran (2014) found that the 

diversification benefits of VIX for equity portfolios are short lived. 

Fernandes et al. (2014) discover that the VIX proved to demonstrate better investment 

opportunities as a hedge to a portfolio compared to other derivatives, such as CDS and commodity 

futures. Ahmad et al. (2018) estimate the time-varying correlations between crude oil, US bonds, gold, 
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VIX, OVX and European carbon prices to determine the most effective instrument for hedging clean 

energy related investment. They find that the VIX is the best asset for hedging and stabilization. 

More recently, Tarchella and Dhaoui (2021) find that VIX has optimal diversification for 

Shanghai stock market in this pandemic period. 

Shahzad et al. (2022) compare the weak/strong hedging abilities of three alternative assets (VIX, 

bitcoin and gold), against the downside movements in BRICS stock market indices. They find that 

VIX futures offer higher diversification benefits in Brazil, Russia, India and South Africa during the 

abrupt of the COVID-19 outbreak. 

Ali et al. (2022) analyzes the conditional correlations and thereafter constructs the optimal 

portfolios for G-12 countries’ stock market returns and national benchmark bonds, crude oil, gold 

and the volatility index (VIX) returns. They highlight that the volatility index (VIX) generates the best 

effective hedge to stock returns for these markets. The risk and downside risk measures suggest that 

a sole stock exhibits the greatest risk and the expected maximum loss compared to a mixed bond-

stock, a mixed VIX-stock, or a mixed gold-stock portfolio. 

Therefore, several previous studies attempt to compare between VIX and CDS in terms of 

hedging capability. Indeed, Caporin (2013) makes a comparison between the VIX and the CDS indices 

as hedging instruments. He concludes that the CDS indices based hedging policy is more efficient 

than those based on the VIX. Moreover, Hkiri et al. (2018) examine the co-movement between US 

financial sector CDS spreads and global risk factors including the market volatility index (VIX), oil 

prices and interest rates. The authors show that VIX is one of the leading risk factor driving the 

evolution of financial sector CDS spreads, which is also contingent on the frequency. 

Unlike this study, Zghal and Ghorbel (2020) highlight that VIX and sovereign CDSs are 

discovered to be apt to serve as a potentially robust hedging solution with respect to most of the 

studied stock market cases. The VIX index is considered as strong safe haven against Chinese stock 

market. Likewise, the sovereign CDS is considered as a strong safe haven against Japanese and 

Philippian stock markets. Noteworthy, however, is that the safe haven roles and diversifier properties 

associated with the CDS and VIX indices seem to depend heavily on data frequency and the models 

applied. 

3. Methodology 

In this study, we use the DCC model of Engle (2002), the ADCC model of Cappiello et al. (2006) 

and the GO-GARCH model of Van der Weide (2002) with the goal of modeling the volatility 

dynamics, conditional correlations, hedge ratios and hedging effectiveness between the equity of the 

Conventional (Islamic) stock markets and the sectoral’s CDS, VSTOXX, Gold and Bitcoin. Let �� be a 

� � 1 vector of asset returns. An AR (1) process for �� conditional on the information set ����can be 

written as: 

ttt arr   1  (1)

The residuals are modeled as: 

ttt zH 2
1


 

(2)

where ��  denote � � � , and the conditional covariance matrix of �� and �� designates � � 1 i.i.d 

random vector of errors. 

3.1. DCC-GARCH Model 

The Engle (2002) dynamic conditional correlation (DCC) model is estimated according to a two-

step procedure. The first step concerns estimating the GARCH parameters, while the second step 

relates to estimating the conditional correlations which is as follows: 

tttt DRDH 
 (3)
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where ��  represents the conditional correlation matrix, and ��  is a diagonal matrix with time-

varying standard deviations on the diagonal. Hence, 

 21
,

21
,1 ,... tntt hhdiagD   (4)

   21
,

21
,1

21
,

21
,1 ,...,...  tntttntt qqdiagQqqdiagR  (5)

The expressions of h are univariate GARCH. For the GARCH(1,1) model, the elements of 
tH  

can be rewritten in the following form: 

1,
2

1,,   tiitiiiti hh  , (6)

and
tQ , the symmetric positive definite matrix of elements tijq ;  , could be explained as 

  1211211   ttttt QzzQQ   (7)

Q  represents the nn unconditional correlation matrix of the standardized residuals 

 titititi hzz ,,,;  . Both parameters 
1  and

2  are non-negative, and are related to the 

exponential smoothing process. These parameters are used to construct the dynamic conditional 

correlations. The DCC model is mean-reverting as long as 121   . The correlation estimate 

becomes as follows : 

tjjtii

tji

tji
qq

q

,,,,

,,

,,   (8)

3.2. ADCC-GARCH Model 

Besides the DCC model, we also consider the asymmetric DCC (ADCC) 

specification of Cappiello et al. (2006) through build on the DCC model and the 

asymmetric GARCH model of Glosten et al. (1993) by introducing an asymmetric 

term, thus establishing the Asymmetric DCC (ADCC) model which is: 

 1,
2

1,1,
2

1,,   titiitiitiiiti Idhh   (9)

The indicator function   11, tiI   if 01, ti , and 0 otherwise. For this specification, a 

positive value of d implies that the negative residuals tend to increase the variance more than the 

positive ones. The asymmetric or “leverage” effect is intended to capture a characteristic qualifying 

financial assets, i.e., an unexpected drop in asset prices tends to increase volatility more than an 

unexpected increase in asset prices of the same magnitude would do. Hence, we denote that bad 

news tend to increase volatility more than good news. In the ADCC model case, the Q dynamics are 

represented by : 

  GzzGBQBAzzAGQGBQBAQAQQ tttttt






 1111  
(10)

In the equation above, A, B and G refer to nn  parameter matrices. 

tz are zero-threshold 

standardized errors, which are equal to 
tz when 0tz , and and equal to zero, otherwise. Q and 

Q are the unconditional matrices of 
tz and 


tz , respectively. 

3.3. The GO-GARCH Model 
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The generalized orthogonal (GO)—GARCH model of Van der Weide (2002) specifies the returns 

tr  as a function of the conditional mean (
tm ) and an error term (

t ) in which the conditional mean 

may include an AR(1) term: 

ttt mr 
 (11)

The GO-GARCH model maps 
tt mr   on a set of unobservable independent factors

tf are: 

tt Af
 (12)

In addition, the mixing matrix A can be decomposed into an unconditional covariance matrix 

  and an orthogonal (rotational) matrixU , as follows: 

UA 21  (13)

In the mixing matrix A , the rows represent the assets, and the columns refer to the factors  f
: 

ttt zHf 21
 

(14)

The random variable 
tz  presents the characteristics   0,  tiz , and   12

,  tiz .The factor 

conditional variances can be modeled in terms of a GARCH process. The unconditional distribution 

of the factors f satisfies   0 tf , and   Iff ti  . Combining the equations (11), (12) and (14), 

so the equation becomes as: 

tttt zAHmr 21
 

(15)

The conditional covariance matrix of the returns  tt mr  is: 

AAH tt

 (16)

Hence, two key assumptions can be drawn from the GO-GARCH model. The first one is that A  

is time invariant. The second one states that tH could represent a diagonal matrix. It is also important 

to note that the OGARCH modeling is achieved by restricting A  to be orthogonal. Originally, the 

GO-GARCH model, as initially advanced by Van der Weide (2002), is in the form of a one-step 

maximum likelihood approach, jointly estimating the rotation matrix and the dynamics. This model 

has been found out to be quite impractical in modeling multi-asset cases. 

The matrix U can also be estimated through the nonlinear least squares and method of moments 

(Boswijk and Van der Weide (2011)). More recently, however, it has been suggested that U can be 

estimated by means of an independent component analysis (ICA) (Broda and Paolella (2009)), as 

adopted in our study context. Three asset-returns can actually help highlight the autocorrelation 

cases, especially volatility clustering and fat tails. This implies that an AR (1) mean equation for each 

GARCH model is imposed. That is way, we will use a multivariate Student t distribution for the DCC 

and ADCC models, and a Normal Inverse Gaussian (NIG) for the GO-GARCH model. 

4. Data and Descriptive Statistics 

We use daily data on the Dow Jones Conventional and Islamic emerging market indices 

(EMERG, EMERGI), seven sectoral CDS (Telecom, Industrial, Banks, Goods, Energy, Metals, Other 

Financial), the VSTOXX, Gold prices and Bitcoin. The analysis period runs from July 19, 2010 to 

October 10, 2021. The sample consists of 2929 daily observations. 

The sample period is partitioned into three: i) Before bubble crypto currency (Period 1): from 

July 19, 2010 to December, 25, 2017; ii) During bubble crypto currency and before COVID-19 (Period 

2): from December, 26, 2017 and December, 31, 2019 and iii) During COVID-19 (Period 3) from 

January, 1, 2020 to October, 16, 2021. These data were extracted from Datastream. 
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Table 1 highlights the persistence of negative means for both the CDS index returns of all sectors 

and the VSTOXX return. Bitcoin shows the highest average daily return (0.4558), and CDS Other Fin 

shows the lowest average return (-0.0551). 

Table 1. Descriptive statistics. 

 Mean Min Max Std.devSkewness Kurtosis JB Test 
ADF 

Test 
Q(12) Q²(12) 

EMERGC 0.0097 -6.9433 5.5818 0.9961 -0.5944 4.7640 2948.8*** -13.746 127.07***1927.9*** 

EMERGI 0.0197 -6.7254 7.5080 0.9710 -0.5694 5.9457 4481.8*** -13.639 100.88***1022.5*** 

CDS TEL -0.0344 -50.7063 60.8856 4.9530 0.5699 51.8918 329263*** -14.67 352.41***1306.4*** 

CDS IND -0.0308 -12.5791 28.8322 2.1040 1.8534 21.3409 57348*** -13.205 118.99*** 631.8*** 

CDS 

BANKS 
-0.0478 -71.4489 70.7189 5.7652 -0.1123 32.3276 127740*** -15.042 340.84***833.56*** 

CDS 

GOODS 
-0.0236 -25.3067 22.1544 2.0801 0.9551 33.4898 137528*** -13.306 67.23*** 356.57*** 

CDS 

ENERGY 
-0.0236 -59.1570 69.7830 3.5932 2.9412 113.3324 1573958***-12.818 79.112***310.02*** 

CDS 

METALS 
-0.0183 

-

107.6675
97.0970 6.2012 -1.2154 102.7174 1290178***-16.272 115.5*** 83.715*** 

CDS 

OTHER FIN 
-0.0551 

-

142.8112
152.1618 9.2989 0.5344 151.0904 2790029***-15.194 529.34***748.74*** 

VSTOXX -0.0116 -43.4376 47.0666 6.8544 0.6263 3.6856 1853.7*** -15.981 36.404*** 319.7*** 

Gold  0.0102 -9.8095 5.6000 1.0104 -0.6566 7.1701 6497.1*** -13.934 11.088* 197.45*** 

Bitcoin 0.4558 -50.4021 36.3626 5.2116 -0.2728 13.2355 21452*** -11.08 190.53***1018.2*** 

The entirety of the return series is discovered to be leptokurtic, characterized with a distribution 

asymmetrical in type, as skewness appears to be either positive or negative. Additionally, The Jarque-

Berra test statistics are significant in all cases rejecting the null hypothesis of normality for all series. 

The augmented Dickey–Fuller (ADF) test shows that all return series are stationary. 

This analysis is confirmed by examining the plots for raw return series for EMERGI, EMERGC, 

sectoral CDS indices, VSTOXX, Gold, and Bitcoin ( Figure 1). 
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Figure 1. Daily raw returns. 

We observe intense fluctuations in the returns of all assets under examination throughout the 

period. Interestingly, variations in prices and returns were even more pronounced during economic 

events such as the bubble crypto currency (period 2) and the COVID-19 outbreak (period 3). Figure 

2 presents squared returns of indices over the three periods. 
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Figure 2. Daily Squared returns. 

5. Empirical Results 

The model primarily aims to estimate a selection of DCC model versions, each enclosing a 

constant in the mean equation, along with a GARCH (1,1) variance equation. Adjustments have been 

introduced to incorporate an AR (1) term in the mean equation and choice of distribution. 

Accordingly, the model selection criteria reveal that the DCC with an AR (1) term in the mean 

equation, estimated through a multivariate distribution, exhibits the most appropriately best-fit 

selection. The entire set of GARCH model selections (DCC, ADCC, GO-GARCH) has been subject to 

estimation with an AR (1) term in the mean equation. To account for non-normality in the distribution 

of returns, both DCC and ADCC modeling specifications have been estimated through a multivariate 

distribution. The GO-GARCH model, in which the multivariate t distribution is not an option, has 

been estimated through a multivariate affine negative inverse Gaussian (MANIG) distribution. 

5.1. Dynamic Conditional Correlation 

In this step, we use the rolling window analysis to construct one-step-ahead dynamic 

conditional correlations. The estimation window is set at 2929 observations, and a total number of 

1000 one-step-ahead dynamic conditional correlations have been attained. We then refit each 

MGARCH models for every 20 and 60 daily observations. We aim to determine the right correlations 

and hedging strategies for different time horizons to these models (DCC, ADCC and GO-GARCH). 

Therefore, the objective consists to distinguish between short and long-run hedging of sectoral CDS, 

VSTOXX, Gold and Bitcoin in both Conventional and Islamic portfolios. 

Figure 3. outlines the one-step-ahead dynamic conditional correlations between the DCC, ADCC 

and GO-GARCH model versions. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 22 April 2024                   doi:10.20944/preprints202404.1392.v1

https://doi.org/10.20944/preprints202404.1392.v1


 12 

 

 

Figure 3. Rolling one-step ahead conditional correlations. 

The DCC and ADCC models’ dynamic conditional correlations appear to have almost the same 

dynamics. Yet, the GO-GARCH model provides conditional correlations that differ noticeably from 
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those obtained via both the DCC and ADCC models. Even though all the three correlation estimation 

modes increased by early 2020, the DCC model estimation helped in gradually weakening the 

correlations. Nevertheless, the GO-GARCH model-provided correlations remain fairly robust and 

reliable. These results are in line with those achieved by Ahmad et al. (2018), Basher and Sadorsky 

(2016) and Zghal et al. (2022). Overall, the dynamic correlations obtained via DCC and ADCC have 

the same patterns but are more volatile than those attained through the GO-GARCH model. 

Touching the dynamic conditional correlations linking the Conventional (EMERGC) and Islamic 

(EMERGI) stock indices and five sectoral CDS (TEL, Banks, Goods, Energy Metals) and Gold, they 

appear to fluctuate between negative and positive values. During 2020, however, the correlation 

increased remarkably, in both the conventional and Islamic stock indices, and the MGARCH models 

estimated correlations recorded a significantly greater variability. 

In addition, the dynamic conditional correlations for EMERGC/CDS-IND and 

EMERGC/VSTOXX, EMERGI/CDS-IND and EMERGI/VSTOXX are predominantly negative in terms 

of each estimation model. This empirical finding suggests that CDS IND and VSTOXX could be used 

as significant hedging instruments in both Conventional and Islamic portfolios. Further, the GO-

GARCH model estimated correlation recorded the more negative values. 

Moreover, the rolling-window correlation between Bitcoin and stock indices (both Conventional 

and Islamic) is positive for each MGARCH models. That being so, the Bitcoin can be applied as 

diversification instrument in both Conventional and Islamic portfolios. 

Overall, both of the DCC and ADCC models maintained correlations appear to be closely 

similar, whereas the GO-GARCH model estimated correlations tend to display a different pattern. 

Furthermore, the three MGARCH models tended to increase over the year 2020, further intensified 

with the emergence of COVID-19 pandemic, even though the DCC model correlations seemed to 

weaken gradually while the GO-GARCH model maintained correlations proved to remain fairly 

strong. Table 2. sums up the various associations binding correlations. 

Table 2. Correlation between correlations. 

EMERGC  DCC/ADCC DCC/GO-GARCH ADCC/GO-GARCH 

CDS TEL 0.9708 0.3845 0.3890 

CDS IND 0.9937 0.3266 0.3282 

CDS BANKS 0.9064 0.5000 0.5516 

CDS GOODS 0.8736 0.2032 0.2242 

CDS ENERGY 0.9354 0.2211 0.2460 

CDS METALS 0.8970 0.2564 0.1421 

CDS OTHER FIN 0.9416 0.3783 0.3936 

VSTOXX 0.9676 0.3174 0.2108 

Gold 0.9946 0.3272 0.3026 

Bitcoin 0.9565 0.4570 0.4119 

EMERGI DCC/ADCC DCC/GO-GARCH ADCC/GO-GARCH 

CDS TEL 0.9663 0.2859 0.2895 

CDS IND 0.9897 0.3668 0.3895 

CDS BANKS 0.8733 0.3258 0.5020 

CDS GOODS 0.8422 0.2038 0.2460 

CDS ENERGY 0.8376 0.0868 0.1243 

CDS METALS 0.8388 0.2851 0.1770 

CDS OTHER FIN 0.9404 0.3429 0.3932 

VSTOXX 0.9774 0.0942 0.0626 

Gold 0.9913 0.3539 0.2894 

Bitcoin 0.9454 0.7371 0.6945 

For each correlation pair and for the conventional and Islamic equity indices, the DCC model-

maintained dynamic conditional correlations prove to correlate remarkably high with those modeled 
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via the ADCC. As for the DCC and GO-GARCH (or ADCC and GO-GARCH)-associated correlation 

pairs, the dynamic conditional correlations binding relationships tend to be considerably low 

regarding each single pair. 

5.2. Diversifier, Hedge and Safe Haven Properties of Sectoral CDS, VSTOXX, Gold and Bitcoin 

To examine CDS, VSTOXX, Gold and Bitcoin’s capabilities as a diversifier, hedge and safe haven 

against movements in EMERGC and EMERGI equity markets, we follow the method used by Baur 

and McDermott (2010). Following the ADCC-GARCH estimation, the pairwise dynamic conditional 

correlations between both Dow Jones Islamic and conventional emerging market indices stock 

markets and each of the alternative assets are extracted from Equation (17) into separate time series. 

tADCC  are regressed on dummy variables (D): 

����� = �� + ���(���������) + ���(��������) + ���(��������) (17)

where D represents the dummy variables helping to capture the extreme movements in the 

underlying stock sectors at the 10%, 5%, and 1% quantiles of the most negative stock returns. 

In effect, the CDS, VSTOXX, gold and bitcoin would act as a weak hedge if �� is zero and as a 

strong hedge in case �� proves to be negative, thus, standing as significant for the individual sector. 

Still, CDS, VSTOXX, gold and bitcoin turn out to be a weak safe haven once the �� , �� , or �� 

coeffificients appear to be negative and non-significant and a strong safe haven in case they prove to 

be negative and significant. Accordingly, CDS, VSTOXX, gold and bitcoin should not represent a safe 

haven in case the ��, ��, or �� coeffificients turn out to be positive. 

Equations (18, 19 and 20) show the model estimated to investigate the role of CDS, VSTOXX, 

Gold and bitcoin during the three periods events. 

)()()( 13521010)( qrDqrDqrDADCC assetassetassetrrencylecryptocubeforebubbt    (18)

)()()( 13521010)19( qrDqrDqrDADCC assetassetassetocurrencyubblecryptandduringbDbeforeCOVIt  
 
(19)

)()()( 13521010)19( qrDqrDqrDADCC assetassetassetDduringCOVIt    (20)

Following the estimation of the ADCC model, the dynamic conditional correlations is extracted 

from Eq. 17 into separate time series and then used to assess the hedge and safe haven properties of 

sectoral CDS, VSTOXX, Gold, and Bitcoin for Conventional and Islamic portfolios. Tables 3 and 4 

repot the coefficient estimates from the regression models specified in Eq. 18, 19 and 20. The estimated 

results on the role of sectoral CDS, VSTOXX, Gold and Bitcoin as a hedge and safe-haven for 

EMERGC stock return are reported in Table 3. 

Table 3. The estimation results for the role of CDS, VSTOXX, Gold and Bitcoin as a hedge and safe 

haven asset. 

 Hedge( ��) 0.01 (��) 0.05 (��) 0.1  (��) 

Before bubble crypto currency 

CDS TEL -0.2539*** -0.0094 0.0216* -0.0246** 

CDS IND -0.5110*** -0.0005 0.0084 0.0102* 

CDS BANKS -0.1687*** 0.0056 0.0069 0.0033 

CDS GOODS -0.2668*** 0.0016 0.0082 0.0014 

CDS OIL GAS -0.2947*** -0.0004 0.0115 0.0021 

CDS MTLS -0.2407*** -0.0024 0.0184 0.0211 

CDS OTHER FIN -0.2407*** -0.0218 0.0140 -0.0007 

VSTOXX -0.4889*** -0.0001 0.0082 0.0123* 

Gold  0.1216*** 0.0324* 0.0034 0.0038 

Bitcoin 0.0123*** -0.0043 -0.0005 -0.0026 
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During bubble crypto currency and before Covid-19 

CDS TEL -0.2406*** -0.0050 0.0286 -0.0282* 

CDS IND -0.4546*** 0.0096 0.0040 -0.0101 

CDS BANKS -0.0761*** 0.0082 0.0100 -0.0107 

CDS GOODS -0.2265*** -0.0048 0.0030 -0.0234* 

CDS OIL GAS -0.2842*** 0.0032 0.0135 -0.0231* 

CDS MTLS -0.1395*** 0.0206 0.0151 -0.0438* 

CDS OTHER FIN -0.1365*** -0.0090 0.0137 -0.0307* 

VSTOXX -0.4858*** -0.0059 0.0088 0.0007 

Gold  0.0799*** 0.0334 0.0194 -0.0331 

Bitcoin 0.0086*** 0.0093 -0.0079 0.0001 

Covid-19 period 

CDS TEL -0.2923*** 0.0363* -0.0012 0.0020 

CDS IND -0.4823*** 0.0223* 0.0131 -0.0064 

CDS BANKS -0.1975*** 0.0066 0.0064 -0.0094 

CDS GOODS -0.2699*** 0.0183* -0.0080 0.0131 

CDS OIL GAS -0.3039*** -0.0124 -0.0136 -0.0003 

CDS MTLS -0.2860*** -0.0244** 0.0062 0.0008 

CDS OTHER FIN -0.2421*** 0.0130 0.0146 -0.0022 

VSTOXX -0.4607*** 0.0173* 0.0212* -0.0174* 

Gold  0.1131*** -0.0099 -0.0072 0.0183 

Bitcoin 0.1106*** -0.0030 0.0005 0.0040 

Table 4. The estimation results for the role of CDS, VSTOXX, Gold and Bitcoin as a hedge and safe 

haven asset for EMERGI stock return. 

 Hedge( ��) 0.01 (��) 0.05 (��) 0.1  (��) 

Before bubble crypto currency 

CDS TEL -0.2376***  0.01661 -0.0190* 0.0058 

CDS IND -0.4892*** -0.0072 0.0088 0.0185** 

CDS BANKS -0.1802*** 0.0051 0.0066 0.0062 

CDS GOODS -0.2585*** -0.0052 0.0075 0.0122 

CDS OIL GAS -0.2756*** -0.0084 0.0160* 0.0019 

CDS MTLS -0.2350*** -0.0133 0.0036 0.0550*** 

CDS OTHER FIN -0.2402*** -0.0251 -0.0120 0.0344* 

VSTOXX -0.4708*** -0.0057 0.0104 0.0182** 

Gold  0.1031*** 0.0305* 0.0098 -0.0091 

Bitcoin 0.0131*** -0.0019 -0.0079* 0.0018 

Before Covid-19 and during bubble crypto currency 

CDS TEL -0.2293*** 0.0158 -0.0057 -0.0064 

CDS IND -0.4172*** 0.0225 0.0040 -0.0201 

CDS BANKS -0.0633*** 0.0119 0.0129 -0.0204* 

CDS GOODS -0.1960*** 0.0063 0.0021 -0.0262* 

CDS OIL GAS -0.2652*** 0.0227 -0.0111 -0.0053 

CDS MTLS -0.1468*** 0.0174 0.0110 -0.0362* 

CDS OTHER FIN -0.1243*** 0.0016 0.0083 -0.0288* 

VSTOXX -0.4688*** 0.0027 -0.0097 0.0159* 

Gold  0.0588*** 0.0248 -0.0151 0.0074 

Bitcoin 0.0113*** 0.0082 0.0069 -0.0140* 

Covid-19 period 

CDS TEL -0.2576*** 0.0377** 0.0136 -0.0175 
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CDS IND -0.4252*** 0.0263* 0.0180 -0.0174 

CDS BANKS -0.1835*** 0.0009 0.0089 -0.0115 

CDS GOODS -0.2508*** 0.0191* 0.0111 -0.0083 

CDS OIL GAS -0.2786*** -0.0056 -0.0089 -0.0073 

CDS MTLS -0.2446*** -0.0138 -0.0093 0.0106 

CDS OTHER FIN -0.2330*** 0.0095 0.0215 -0.0149 

VSTOXX -0.4125*** 0.0165 0.0259 -0.0240 

Gold  9.001e-02*** -1.446e-02 1.209e-02 -4.444e-05   

Bitcoin 0.0941*** -0.0115 -0.0002 0.0025 

Table 3. highlights that the hedge parameter (��) is negative and statistically significant, which 

indicates that sectoral CDS spreads and VSTOXX can be considered as a strong hedge for EMERGC 

index in all periods. In contrast, the positive and significant parameter (��) indicate that gold and 

Bitcoin act only as an effective diversifier for EMERGC index. 

Concerning the safe haven capability, the sectoral CDS spread, except for Banks and Goods 

sectors, can be regarded as a weak safe haven asset before bubble crypto currency. In contrast, it be 

considered as a strong safe haven for the EMERGC before COVID-19 period. Furthermore, CDS 

metals and VSTOXX being a strong safe haven for the EMERGC index during COVID-19 pandemic. 

Moreover, gold and Bitcoin neither serve as a strong hedge nor strong safe haven, which implies 

that sectoral CDS and VSTOXX has a more preferable characteristic for EMERGC investors. These 

results are of interest to investors in terms of portfolio diversification and hedging strategies during 

a crisis. 

These results corroborate those of Shahzad et al. (2019) that compare the safe haven property of 

Bitcoin and gold during extreme market conditions. They verify whether such property is similar or 

different for the two assets. Further, they conclude that both Bitcoin and gold can be regarded as a 

weak safe haven asset in most cases. 

Table 4. depicts the estimated results on the role of CDS, VSTOXX, Gold and Bitcoin as a hedge 

and safe-haven for EMERGI stock return. 

As shown in Table 4, the EMERGI index is found to be negatively and significantly correlated 

with the sectoral CDS indices and VSTOXX during the three periods under study. This result 

indicates that the both assets are a strong hedge for the emerging Islamic financial index. As such, it 

could be beneficial for investors with exposure to emerging Islamic countries to include sectoral CDS 

and VSTOXX in their equity portfolios for hedging purposes. 

However, Gold and Bitcoin cannot be regarded as a hedge, as all the coefficients ( ��) are 

positive and significant. This implies that gold and Bitcoin are only an effective diversifier for 

investors in the EMERGI market. 

As for safe haven capability, we find evidence of Bitcoin being a strong safe haven for emerging 

Islamic financial indices, before bubble crypto currency, in 5% quantile. These findings suggest that 

investors react quite to shocks in the emerging Islamic countries. 

In addition, before the COVID-19 period, CDS spreads for banks, goods, metals and other 

financial sectors and Bitcoin serve as a strong safe haven for the EMERGI index. That is, in times of 

extreme market turmoil and uncertainty, investors with exposure to the EMERGI sell stocks and buy 

CDS for the four sectors and Bitcoin. It is also worth noting that, sectoral CDS, VSTOXX, Gold and 

Bitcoin acted as a weak safe haven for EMERGI index during the COVID-19 period. Our results 

corroborate those of Conlon and McGee (2020) considering that Bitcoin does not act as a safe haven 

during time of crisis. 

5.3. Hedging and Risk Management 

The Conventional and Islamic stock-index return hedged by CDS, VSTOXX, Gold and Bitcoin 

can be reformulated as follows: 
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tAttStP RRR ,,,  , (21)

where tPR ,  is the return of the hedged portfolio at day t; tSR ,  denotes conventional or Islamic 

emerging stock market return at day t; tAR , represents the alternative asset return at day t (sectoral 

CDS, VSTOXX, Gold or Bitcoin); and
t  is the hedge ratio. If the investor remains in the stock index 

position for long, the hedge ratio will be the number of alternative assets indices to be sold. Thus, the 

hedged portfolio variance, the conditional on the information set at time 1t , will be: 

       1,
2

1,,1,1, /var/,cov2/var/var   ttAtttStAtttSttP IRIRRIRIR   

Then, the optimal hedge ratios (OHRs) are 
t , enabling to minimize the conditional variance of 

the hedged portfolio. The OHR, the conditional on the information set at 
1tI , can be attained by 

considering the partial derivative of the
t  variance, and by setting the expression to zero (Baillie 

and Myers (1991)) as follows: 

 
 1,

1,,
1

*

/var

/,cov
/




 

ttA

ttAtS
tt

IR

IRR
I  

The conditional volatility estimates of the GARCH model may construct the hedge ratios 

(Kroner and Sultan (1993)). Thus, a particular long position of an asset (e.g., asset i) can be hedged by 

a short position in a second asset (e.g., asset j). The optimal hedge ratio used to cover the stock market 

risk by alternative assets indices can be expressed as 

tAtSAtt hhI
,,1

*  , (20)

where tAh ,  is the conditional variance of alternative asset returns, and tSAh , denotes the conditional 

covariance between the Conventional and Islamic stock market indices and the sectoral CDS, 

VSTOXX, Gold and Bitcoin indices. The performance of different OHRs, attained via various GARCH 

model specifications, could be measured through the hedging effectiveness (HE) index (e.g., Chang 

et al. (2011); and Ku et al. (2007)): 

unhedged

hedgedunhedged
HE

var

varvar 


, 

(21)

where unhedgedvar  is the variance of unhedged portfolio, and hedgedvar  is the variance of the optimal 

portfolio. Certainly, a higher HE index reflects a better hedging effectiveness level. What is more, the 

out-of-sample hedge ratios are constructed, using a rolling window analysis. At the time period t, we 

first forecast one-step-ahead conditional volatility, and then we use these forecasts to make one-step-

ahead hedge ratios. We then use these forecasted hedge ratios to formulate our hedging strategies. 

We use a window of 1000 observations. For each new day, we forecast conditional variances and 

covariances introducing the more recently 1000 observations. We use two refits one of 20 days the 

other of 60 days to adjust MGARCH parameters estimates periodically. This will allow us to 

distinguish between hedging effectiveness at long and short terms. In totality, we obtain for each 

case, 1929 one-step-ahead hedge ratios 

Figure 4. Depicts the optimal hedge ratios computed between Conventional and Islamic stock 

and the sectoral CDS, VSTOXX, Gold and Bitcoin based on the three MGARCH models (DCC, ADCC 

and GO-GARCH). 

Accordingly, we notice that the GO-GARCH hedge ratios mostly exhibit greater variations, but 

there are some exceptions as in the case of EMERGC/Gold, EMERGC/Bitcoin and EMERGI/Gold. It 

is also noting that DCC hedge ratios are similar to ADCC model’s hedge ratios. Similarly, we find 

that time-varying hedge ratios can capture the significant events related to the global economic 
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system viz., bubble crypto currency and COVID-19 pandemic. Table 5. displays the registered 

correlations between the inter-hedge ratios calculated from three versions of MGARCH models viz., 

DCC, ADCC and GO-GARCH. 

Table 5. Correlations between hedge ratios. 

EMERGC  DCC/ADCC DCC/GO-GARCH ADCC/GO-GARCH 

CDS TEL 0.8704 0.7813 0.7676 

CDS IND 0.9050 -0.6459 -0.5811 

CDS BANKS 0.8408 0.0707 0.1849 

CDS GOODS 0.7617 0.5466 0.5881 

CDS ENERGY 0.8666 0.1705 0.1468 

CDS METALS 0.7731 0.0667 0.0638 

CDS OTHER FIN 0.8426 -0.0189 0.0256 

VSTOXX 0.8821 -0.6072 -0.5708 

Gold 0.9773 0.2277 0.1584 

Bitcoin 0.9346 0.6994 0.6628 

EMERGI DCC/ADCC DCC/GO-GARCH ADCC/GO-GARCH 

CDS TEL 0.8543 0.1594 0.2317 

CDS IND 0.9085 -0.4891 -0.4452 

CDS BANKS 0.8243 0.3954 0.3729 

CDS GOODS 0.7354 0.5093 0.5612 

CDS ENERGY 0.8334 0.0560 0.0875 

CDS METALS 0.7563 0.0051 0.0021 

CDS OTHER FIN 0.8498 -0.0512 0.0009 

VSTOXX 0.8756 0.7847 0.6155 

Gold 0.9663 0.2113 0.1025 

Bitcoin 0.9439 0.8232 0.7752 

We find that the hedge ratio obtained from DCC/ADCC models exhibit high correlation, 

indicating that the two models capture the properties of the data similarly. 

In addition, the DCC/GO-GARCH hedge ratio correlations, in the EMERGC index, are 

considerably lower than ADCC and GO-GARCH for CDS of IND, banks, goods, other fin. and 

VSTOXX hedge ratios binding correlations. Further, hedge ratios calculated from DCC/GO-GARCH, 

in the EMERGI, are significantly lower than ADCC and GO-GARCH for CDS of TEL, IND, goods, 

energy and other fin sectors hedge ratios binding correlations. 

Tables 6, 7 and 8 report the summary statistics of hedge ratios and hedging effectiveness between 

the Dow Jones Islamic and conventional emerging market indices and the ten hedging instruments 

from three variants of MGARCH models and from model refits every 20 and 60 days and during the 

three periods under study. 
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Figure 4. Rolling one-step ahead dynamic hedging ratios. 

Table 6. Summary statistics of hedge ratio and hedging effectiveness (HE) obtained from DCC 

model. 

Refit=20 
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 Period 1 Period 2 Period 3 

EMERGC Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -0.3263 0.0373
-

0.0948
0.0784 

-

0.2100
0.0131

-

0.0844
0.0572 

-

0.3004
0.0275

-

0.1192 
0.0933

CDS IND -0.5455 
-

0.0936

-

0.2609
0.2817 

-

0.3902

-

0.0601

-

0.2384
0.2126 

-

0.5370

-

0.0914

-

0.2796 
0.2525

CDS 

BANKS 
-0.1533 0.0033

-

0.0304
0.0272 

-

0.0790
0.0038

-

0.0214
0.0119 

-

0.1693
0.0218

-

0.0581 
0.0475

CDS 

GOODS 
-0.4609 

-

0.0086

-

0.1600
0.0759 

-

0.4220
0.0067

-

0.1014
0.0463 

-

0.7460

-

0.0063

-

0.1753 
0.0929

CDS 

ENERGY 
-0.4320 0.0096

-

0.1415
0.1319 

-

0.1692
0.0089

-

0.0856
0.0639 

-

0.2472
0.0061

-

0.1096 
0.0946

CDS 

METALS 
-0.2059 0.0122

-

0.0431
0.0379 

-

0.2536
0.0469

-

0.0638
0.0410 

-

0.2588
0.0016

-

0.0780 
0.0517

CDS 

OTHER 

FIN 

-0.2343 0.0063
-

0.0507
0.0329 

-

0.1169
0.0071

-

0.0352
0.0189 

-

0.2178

-

0.0280

-

0.0983 
0.0662

VSTOXX -0.1682 
-

0.0186

-

0.0688
0.2490 

-

0.1325

-

0.0310

-

0.0613
0.2309 

-

0.2508

-

0.0199

-

0.0741 
0.1919

GOLD -0.4164 0.40750.0812 0.0309 
-

0.5620
0.58330.1057 0.0299 

-

0.5427
0.43580.1033 0.0276

BITCOIN -0.0011 0.00840.00187.2422. 10�� -

0.0013
0.00340.00061.8283. 10�� 

-

0.0026
0.06440.0204 0.0069

EMERGI Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -0.4296 0.0455
-

0.0848
0.0748 

-

0.2434
0.0068

-

0.0718
0.0527 

-

0.2834
0.0172

-

0.1124 
0.0733

CDS IND -0.6194 
-

0.0828

-

0.2282
0.2636 

-

0.4193

-

0.0506

-

0.2182
0.1848 

-

0.5902

-

0.0845

-

0.2682 
0.2032

CDS 

BANKS 
-0.1346 0.0034

-

0.0284
0.0304 

-

0.0772
0.0094

-

0.0187
0.0098 

-

0.1714
0.0138

-

0.0569 
0.0386

CDS 

GOODS 
-0.4289 

-

0.0104

-

0.1484
0.0774 

-

0.3944
0.0054

-

0.0919
0.0400 

-

0.7195

-

0.0284

-

0.1657 
0.0755

CDS 

ENERGY 
-0.4422 0.0082

-

0.1242
0.1207 

-

0.1764

-

0.0045

-

0.0743
0.0527 

-

0.2163

-

0.0015

-

0.1082 
0.0774

CDS 

METALS 
-0.3118 0.0141

-

0.0401
0.0407 

-

0.2536
0.0469

-

0.0638
0.0410 

-

0.2588
0.0016

-

0.0780 
0.0517

CDS 

OTHER 

FIN 

-0.2314 0.0076
-

0.0467
0.0332 

-

0.1169
0.0071

-

0.0352
0.0189 

-

0.2178

-

0.0280

-

0.0983 
0.0662

VSTOXX -0.1654 
-

0.0146

-

0.0599
0.2312 

-

0.1325

-

0.0310

-

0.0613
0.2309 

-

0.2508

-

0.0199

-

0.0741 
0.1919

GOLD -0.3583 0.35860.0623 0.0280 
-

0.4811
0.58320.0774 0.0240 

-

0.5265
0.46490.0938 0.0207

BITCOIN -0.0098 0.0062
-

0.0009
0.0001 

-

0.0112
0.0084

-

0.0001
8.9266. 10�� 

-

0.0077
0.06800.0217 0.0058

Refit=60 

 Period 1 Period 2 Period 3 

EMERGC Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -0.3347 0.0373
-

0.0949
0.0782 

-

0.2067
0.01320.0847 0.0571 

-

0.3049
0.0183

-

0.1206 
0.0949
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CDS IND -0.5208 
-

0.0926

-

0.2605
0.2827 

-

0.3902

-

0.0601

-

0.2382
0.2127 

-

0.5348

-

0.0917

-

0.2793 
0.2526

CDS 

BANKS 
-0.1542 0.0032

-

0.0310
0.0280 

-

0.0790
0.0038

-

0.0213
0.0119 

-

0.1693
0.0218

-

0.0576 
0.0467

CDS 

GOODS 
-0.4479 

-

0.0085

-

0.1610
0.0765 

-

0.4220
0.0067

-

0.1043
0.0476 

-

0.3978

-

0.0079

-

0.1519 
0.0772

CDS 

ENERGY 
-0.4331 0.0095

-

0.1425
0.1328 

-

0.1692
0.0024

-

0.0840
0.0603 

-

0.2601
0.0061

-

0.1104 
0.0952

CDS 

METALS 
-0.1953 0.0109

-

0.0424
0.0361 

-

0.2196
0.0718

-

0.0587
0.0409 

-

0.1859

-

0.0099

-

0.0798 
0.0668

CDS 

OTHER 

FIN 

-0.2328 0.0060
-

0.0511
0.0333 

-

0.1077
0.0134

-

0.0400
0.0224 

-

0.2480

-

0.0371

-

0.0985 
0.0729

VSTOXX -0.1539 
-

0.0192

-

0.0684
0.2477 

-

0.1219

-

0.0299

-

0.0642
0.2450 

-

0.2688

-

0.0271

-

0.0781 
0.2287

GOLD -0.4164 0.40750.0830 0.0307 
-

0.5620
0.56800.1047 0.0295 

-

0.5427
0.42650.1042 0.0275

BITCOIN -0.0009 0.00810.00186.8330. 10�� -

0.0013
0.00290.00061.7650. 10�� 

-

0.0025
0.06440.0186 0.0063

EMERGI Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -0.4335 0.0455
-

0.0849
0.0747 

-

0.2434
0.0044

-

0.0807
0.0528 

-

0.2835
0.01630.1125 0.0731

CDS IND -0.6190 
-

0.0818

-

0.2284
0.2655 

-

0.4193

-

0.0506

-

0.2179
0.1845 

-

0.5821

-

0.0833

-

0.2679 
0.2033

CDS 

BANKS 
-0.1339 0.0020

-

0.0290
0.0312 

-

0.0745
0.0086

-

0.0185
0.0097 

-

0.1714
0.0138

-

0.0565 
0.0380

CDS 

GOODS 
-0.4251 

-

0.0102

-

0.1490
0.0772 

-

0.3944
0.0054

-

0.0967
0.0439 

-

0.4111

-

0.0287

-

0.1449 
0.0607

CDS 

ENERGY 
-0.4410 0.0078

-

0.1246
0.1206 

-

0.1771

-

0.0045

-

0.0750
0.0517 

-

0.2244

-

0.0015

-

0.1080 
0.0771

CDS 

METALS 
-0.1866 0.0141

-

0.0377
0.0373 

-

0.2502
0.0420

-

0.0574
0.0411 

-

0.2088

-

0.0038

-

0.0663 
0.0405

CDS 

OTHER 

FIN 

-0.2382 0.0108
-

0.0471
0.0335 

-

0.1169
0.0061

-

0.0354
0.0192 

-

0.2279

-

0.0292

-

0.0989 
0.0663

VSTOXX -0.1558 
-

0.0149

-

0.0597
0.2300 

-

0.1317

-

0.0314

-

0.0615
0.2309 

-

0.2543

-

0.0209

-

0.0749 
0.1931

GOLD -0.3583 0.35860.0645 0.0276 
-

0.4811
0.56020.0766 0.0236 

-

0.5279
0.45120.0944 0.0207

BITCOIN -0.0083 0.0047
-

0.0009
8.6495. 10�� -

0.0061
0.0084

-

0.0001
3.1811. 10�� 

-

0.0074
0.06250.0188 0.0049

Table 6. displays the hedge ratios and hedging effectiveness obtained by using the DCC model. 

We use a rolling estimation procedure to estimate these parameters, and we choose two refits (20 and 

60 days) to study the effectiveness of sectoral CDS, VSTOXX, Gold and Bitcoin to hedge Islamic and 

conventional stock markets in short and long-run horizons during the three periods. 

For each alternative and refit, we find out that the hedge ratios and the hedge effectiveness 

values are fairly similar, across the two refits. In fact, the means for the hedge ratios are negative for 

all the alternative assets, except Gold and Bitcoin. That being so, the hedging benefits of EMERGC 

and EMERGI can be achieved by taking either short or long position for both considered assets 

(sectoral CDS and VSTOXX). This empirical result is in line with those achieved by Basher and 

Sadorsky (2016) and Raza et al. (2019). 
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However, the positive mean hedge-ratio pairs for EMERGC/Gold, EMERGI/Gold, followed by, 

EMERGC/Bitcoin and EMERGI/Bitcoin, during the three periods. This implies that hedging can be 

accomplished by taking a long position on the Islamic and Conventional stocks and a short position 

on the Gold and Bitcoin assets. Indeed, the hedging-ratio values of Gold are on average between 

0.0812 and 0.1057 for EMERGC and between 0.0623 and 0.0944 for EMERGI. Therefore, according to 

the maximum HE criterion, the CDS IND sector yields the highest hedging effectiveness level (0.2827) 

for the EMERGC, followed by EMERGI (0.2625) during the first period under study and for the 

longest forecasts. The VSTOXX index ranks as the second instrument, providing the highest hedging 

effectiveness (0.2490) for EMERGC and (0.2312) for EMERGI stock market. 

Additionally, for each period under study, we find that the hedge ratio and hedging 

effectiveness values are fairly similar across the different model refits. 

Such finding has important implications for investors seeking to reduce risk in their Islamic and 

conventional portfolios. In this context, our results corroborate those of Hachicha et al. (2022) 

considering that opting for the industrial sector CDS index implies a rather beneficial portfolio-design 

objective. 

Table 7 highlights the results of hedge ratio and hedging effectiveness values estimated with the 

ADCC model. Compared to Table 6., we find that the different hedging values acheived with the 

ADCC model are stastically similair to those calculated by the DCC model during the three periods. 

In fact, among the ten pairs, EMERGC/Gold, EMERGI/Gold, EMERGC/Bitcoin and EMERGI/Bitcoin 

exhibit positive average hedge ratio values. For instance, the mean value of the hedge ratio of 

EMERGC/Gold is 0.0777 (Table 7, period 1, refit=20). We interpret this value as a $1 long position in 

EMERGC can be hedged on average for 7.77 cents with a short position in Gold. 

Moreover, the different hedging effectiveness values for both Islamic and Conventional stock 

market indices are very similair, regardless of which model is used (DCC or ADCC). 

One could also conclude that both CDS-IND and VSTOXX keep the highest values during the 

first period. Hence, the hedging for both Islamic and conventional portfolios can be highly beneficial 

and profitable for investors by using industrial CDS and VSTOXX indices as alternative short/long 

position instruments. 

Furthermore, the different hedge ratio and HE values are very similar, regardless of which 

period is studied (period 1, period 2 and period 3). 

Table 8. depicts the result highlighting the optimal hedge ratios and the hedging effectiveness 

calculated from the estimates of GO-GARCH. 

Table 7. Summary statistics of hedge ratio and hedging effectiveness (HE) obtained from ADCC 

model. 

Refit=20 

 Period 1 Period 2 Period 3 

EMERGC Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL 
-

0.1054
0.0195

-

0.0392 
0.0608 

-

0.0922
0.0050

-

0.0430
0.0518 -0.1844 0.0210 

-

0.0560 
0.0804

CDS IND 
-

0.5295

-

0.0890

-

0.2562 
0.2712 

-

0.4083

-

0.0669

-

0.2385
0.2077 -0.6022 

-

0.0829 

-

0.2716 
0.2415

CDS 

BANKS 

-

0.1409
0.0030

-

0.0188 
0.0182 

-

0.0321
0.0047

-

0.0075
0.0057 -0.0997 

-

0.0007 

-

0.0278 
0.0377

CDS 

GOODS 

-

0.2386

-

0.0002

-

0.0789 
0.0582 

-

0.1399
0.0128

-

0.0427
0.0277 -0.2924 

-

0.0063 

-

0.0937 
0.0697

CDS 

ENERGY 

-

0.2376
0.0082

-

0.0729 
0.1080 

-

0.0997
0.0232

-

0.0332
0.0381 -0.1592 0.0027 

-

0.0518 
0.0798

CDS 

METALS 

-

0.1241
0.0265

-

0.0224 
0.0263 

-

0.1252
0.0390

-

0.0225
0.0269 -0.2251 

-

0.0047 

-

0.0552 
0.0906

CDS 

OTHER FIN 

-

0.1978
0.0068

-

0.0303 
0.0265 

-

0.0514
0.0199

-

0.0188
0.0162 -0.1378 

-

0.0116 

-

0.0532 
0.0562
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VSTOXX 
-

0.1371

-

0.0147

-

0.0625 
0.2244 

-

0.1113

-

0.0242

-

0.0601
0.2284 -0.1726 

-

0.0244 

-

0.0631 
0.2041

GOLD 
-

0.4547
0.35790.0777 0.0331 

-

0.5522
0.78690.1217 0.0320 -0.4817 0.5812 0.1089 0.0309

BITCOIN 
-

0.0067
0.00590.0001 8.9454. 10�� -

0.0022
0.00890.00002.7113. 10�� -0.0022 0.0733 0.0199 0.0120

EMERGI Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL 
-

0.1034
0.0272

-

0.0343 
0.0572 

-

0.1042

-

0.0007

-

0.0400
0.0462 -0.1385 0.0148 

-

0.0531 
0.0627

CDS IND 
-

0.5451

-

0.0638

-

0.2225 
0.2536 

-

0.3649

-

0.0549

-

0.2149
0.1769 -0.6564 

-

0.0629 

-

0.2557 
0.1862

CDS 

BANKS 

-

0.1327
0.0048

-

0.0165 
0.0176 

-

0.0305
0.0055

-

0.0066
0.0048 -0.1085 

-

0.0017 

-

0.0286 
0.0314

CDS 

GOODS 

-

0.2423

-

0.0017

-

0.0720 
0.0600 

-

0.1353

-

0.0006

-

0.0348
0.0217 -0.3573 

-

0.0063 

-

0.0929 
0.0609

CDS 

ENERGY 

-

0.2285
0.0045

-

0.0644 
0.1029 

-

0.0858

-

0.0003

-

0.0246
0.0226 -0.1751 0.0052 

-

0.0517 
0.0642

CDS 

METALS 

-

0.1169
0.0190

-

0.0192 
0.0256 

-

0.1197
0.0278

-

0.0243
0.0253 -0.2227 

-

0.0040 

-

0.0512 
0.0683

CDS 

OTHER FIN 

-

0.1843
0.0046

-

0.0278 
0.0264 

-

0.0452
0.0051

-

0.0161
0.0127 -0.1340 

-

0.0102 

-

0.0534 
0.0497

VSTOXX 
-

0.1280

-

0.0089

-

0.0543 
0.2102 

-

0.1248

-

0.0225

-

0.0580
0.2187 -0.1505 

-

0.0151 

-

0.0593 
0.1681

GOLD 
-

0.3844
0.32390.0614 0.0295 

-

0.4277
0.84650.1023 0.0260 -0.4459 0.5711 0.1039 0.0243

BITCOIN 
-

0.0141
0.0077

-

0.0017 
0.0003 

-

0.0066
0.0191

-

0.0002
0.0001 -0.0037 0.0667 0.0172 0.0065

Refit=60 

 Period 1 Period 2 Period 3 

EMERGC Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL 
-

0.1081
0.0199

-

0.0391 
0.0610 

-

0.0922
0.0051

-

0.0429
0.0518 -0.1832 0.0129 

-

0.0562 
0.0807

CDS IND 
-

0.5126

-

0.0876

-

0.2559 
0.2727 

-

0.4004

-

0.0669

-

0.2382
0.2079 -0.5954 

-

0.0826 

-

0.2707 
0.2416

CDS 

BANKS 

-

0.1464
0.0036

-

0.0194 
0.0189 

-

0.0317
0.0047

-

0.0076
0.0057 -0.0960 

-

0.0007 

-

0.0275 
0.0364

CDS 

GOODS 

-

0.2387

-

0.0005

-

0.0811 
0.0608 

-

0.1399
0.0128

-

0.0420
0.0271 -0.2910 

-

0.0063 

-

0.0933 
0.0694

CDS 

ENERGY 

-

0.2509
0.0083

-

0.0727 
0.1072 

-

0.1155
0.0232

-

0.0349
0.0377 -0.1586 0.0027 

-

0.0519 
0.0797

CDS 

METALS 

-

0.1241
0.0261

-

0.0216 
0.0250 

-

0.1136
0.0380

-

0.0221
0.0258 -0.2279 

-

0.0047 

-

0.0551 
0.0900

CDS 

OTHER FIN 

-

0.1884
0.0072

-

0.0303 
0.0267 

-

0.0514
0.0232

-

0.0183
0.0160 -0.1410 

-

0.0118 

-

0.0528 
0.0569

VSTOXX 
-

0.1343

-

0.0178

-

0.0625 
0.2240 

-

0.1103

-

0.0244

-

0.0602
0.2288 -0.1700 

-

0.0244 

-

0.0630 
0.2040

GOLD 
-

0.4547
0.35790.0790 0.0331 

-

0.5522
0.76560.1199 0.0315 -0.4817 0.5594 0.1091 0.0308

BITCOIN 
-

0.0045
0.00710.0002 7.6966. 10�� -

0.0022
0.00890.0000 2.1061.10�� -0.0022 0.0733 0.0193 0.0117

EMERGI Min Max Mean HE Min Max Mean HE Min Max Mean HE 
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CDS TEL 
-

0.1051
0.0272

-

0.0343 
0.0574 

-

0.1042

-

0.0007

-

0.0401
0.0463 -0.1365 0.0106 

-

0.0536 
0.0631

CDS IND 
-

0.5216

-

0.0649

-

0.2226 
0.2559 

-

0.3620

-

0.0532

-

0.2144
0.1764 -0.6472 

-

0.0616 

-

0.2548 
0.1851

CDS 

BANKS 

-

0.1392
0.0057

-

0.0169 
0.0182 

-

0.0302
0.0059

-

0.0066
0.0048 -0.1049 

-

0.0017 

-

0.0286 
0.0312

CDS 

GOODS 

-

0.2371

-

0.0032

-

0.0725 
0.0607 

-

0.1353

-

0.0006

-

0.0336
0.0204 -0.3573 

-

0.0029 

-

0.0895 
0.0591

CDS 

ENERGY 

-

0.2405
0.0047

-

0.0637 
0.1005 

-

0.0799

-

0.0006

-

0.0237
0.0204 -0.1739 0.0056 

-

0.0517 
0.0638

CDS 

METALS 

-

0.1169
0.0186

-

0.0184 
0.0236 

-

0.1104
0.0267

-

0.0240
0.0246 -0.2245 

-

0.0040 

-

0.0512 
0.0679

CDS 

OTHER FIN 

-

0.1832
0.0050

-

0.0279 
0.0267 

-

0.0426
0.0052

-

0.0158
0.0125 -0.1281 

-

0.0100 

-

0.0528 
0.0501

VSTOXX 
-

0.1206

-

0.0108

-

0.0543 
0.2097 

-

0.1238

-

0.0228

-

0.0581
0.2192 -0.1494 

-

0.0154 

-

0.0591 
0.1677

GOLD 
-

0.3844
0.32390.0630 0.0292 

-

0.4277
0.81030.1006 0.0253 -0.4459 0.5526 0.1041 0.0242

BITCOIN 
-

0.0154
0.0083

-

0.0015 
0.0003 

-

0.0028
0.0191

-

0.0002
8.5930. 10�� -0.0037 0.0640 0.0159 0.0060

Table 8. Summary statistics of hedge ratio obtained from GO-GARCH model and hedging 

effectiveness (HE). 

Refit=20 

 Period 1 Period 2 Period 3 

EMERGC Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -3.1838 0.0491 
-

0.6183 
0.0915 -2.1626 0.0421 -0.6743 0.1041 -5.6765 0.0374 -0.9845 0.1821 

CDS IND -1.4297 
-

0.2409 

-

0.6470 
0.3683 -1.3110 -0.2527 -0.6337 0.3326 -1.3738 -0.1912 -0.7056 0.3236 

CDS 

BANKS 
-2.8739 0.7082 

-

0.2326 
0.0450 -0.1287 1.1239 -0.0949 0.0275 -0.1631 0.1546 -0.1455 0.0766 

CDS 

GOODS 
-1.4395 

-

0.0245 

-

0.4503 
0.1536 -1.2857 0.0101 -0.3718 0.0986 -2.3923 -0.0085 -0.5814 0.1659 

CDS 

ENERGY 
-1.6153 0.0167 

-

0.4228 
0.1365 -1.6480 -0.0178 0.4414 0.1034 -3.7874 0.0243 -0.6266 0.1677 

CDS 

METALS 
-6.3525 7.0617 

-

0.1521 
0.0794 -0.1349 2.1704 -0.1060 0.0429 -0.1333 0.3282 -0.1224 0.0630 

CDS 

OTHER 

FIN 

-3.1269 0.0341 
-

0.6396 
0.1015 -2.8766 -0.0159 -0.9148 0.0741 -7.6550 -0.0816 -1.3232 0.1196 

VSTOXX -1.1068 
-

0.2052 

-

0.4700 
0.2868 -0.8791 -0.1824 -0.4578 0.2569 -2.6532 -0.2460 -0.6130 0.2791 

GOLD 0.0858 0.5599 0.1946 0.0386 -0.1746 0.1694 0.0918 0.0108 -0.3560 0.3291 0.1326 0.0395 

BITCOIN -0.0261 0.6153 0.0936 0.0027 -0.0154 0.5473 0.0504 0.0010 -0.0330 2.0941 0.2916 0.0236 

EMERGI Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -0.4613 0.5871 
-

0.1326 
0.0697 -0.1470 0.3774 -0.1358 0.0952 -0.1906 0.2347 -0.1711 0.1814 

CDS IND -3.9191 
-

0.2211 

-

0.6086 
0.3363 -2.2017 -0.2135 -0.5304 0.2931 -4.5494 -0.1494 -0.4925 0.2786 
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CDS 

BANKS 
-0.7723 0.0236 

-

0.1787 
0.0493 -0.8193 0.0059 -0.2292 0.0244 -3.2809 -0.0010 -0.5429 0.0754 

CDS 

GOODS 
-1.4586 

-

0.0238 

-

0.4078 
0.1434 -1.3533 0.0198 -0.3812 0.0977 -2.0313 0.0026 -0.6500 0.1778 

CDS 

ENERGY 
-1.8671 0.0062 

-

0.3716 
0.1147 -1.8437 -0.0329 -0.4444 0.0982 -3.0577 0.0087 -0.6869 0.1737 

CDS 

METALS 
-2.1864 0.0243 

-

0.3388 
0.0632 -1.1714 0.0217 -0.3533 0.0430 -4.6849 0.0119 -0.5722 0.0671 

CDS 

OTHER 

FIN 

 -

3.4590 
0.0194 

-

0.5599 
0.0858 -3.2345 -0.0256 -0.9208 0.0678 -7.2257 -0.0755 -1.4547 0.1223 

VSTOXX -1.9855 
-

0.2411 

-

0.6952 
0.3012 -2.7094 -0.2741 -0.5973 0.2626 -1.7593 -0.2154 -0.4658 0.2512 

GOLD -0.0311 
0.5866

  
0.2038 0.0388 -0.0562 0.2582 0.0666 0.0087 -0.0603 0.4011 0.1063 

0.0149

 

BITCOIN -0.1071 0.0607 
-

0.0005 

4.8966e-

05 
-0.0016 0.1914 0.0146 

8.4171e-

05 
-0.0091 1.4095 0.2385 0.0143 

Refit=60 

 Period 1 Period 2 Period 3 

EMERGC Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -1.0188 1.3005 
-

0.1452 
0.0947 -0.1599 0.9576 -0.1403 0.1044 -0.2059 0.8383 -0.1774 0.1773 

CDS IND -1.4586 
-

0.2409 

-

0.6461 
0.3688 -1.3113 -0.2525 -0.6376 0.3352 -1.3838-0.1913 -0.7240 0.3245 

CDS 

BANKS 
-1.1211 0.0286 

-

0.2021 
0.0471 -0.7690 0.0204 -0.2313 0.0275 -3.0410 0.0160 -0.4898 0.0702 

CDS 

GOODS 
-1.3244 

-

0.0239 

-

0.4506 
0.1539 -1.2857 0.0100 -0.3730 0.0993 -1.9934-0.0085 -0.5706 0.1609 

CDS 

ENERGY 
-1.6318 0.0148 

-

0.4185 
0.1364 -1.6675 -0.0177 -0.4446 0.1043 -2.6604 0.0242 -0.5992 0.1595 

CDS 

METALS 
-1.7755 0.0195 

-

0.4266 
0.0806 -0.9923 0.0173 -0.3484 0.0434 -4.8285 0.0113 -0.5279 0.0651 

CDS 

OTHER 

FIN 

-

14.1272
4.8447 

-

0.2021 
0.1034 -0.1875 -0.0747 -0.0833 0.0753 -0.1059-0.0626 -0.0926 0.1173 

VSTOXX -2.7792 
-

0.3119 

-

0.6614 
0.2875 -2.4663 -0.3576 -0.5913 0.2568 -1.4921-0.2291 -0.5318 0.2794 

GOLD 0.1134 0.5669 0.2019 0.0406 -0.1528 0.1682 0.0996 0.0113 -0.3301 0.3283 0.1201 0.0394 

BITCOIN -0.0269 0.6320 0.0970 0.0028 -0.0163 0.5066 0.0495 0.0010 -0.0324 1.3047 0.2213 0.0167 

EMERGI Min Max Mean HE Min Max Mean HE Min Max Mean HE 

CDS TEL -0.5099 0.5774 
-

0.1323 
0.0695 -0.1470 0.3776 -0.1358 0.0955 -0.1906 0.2282 -0.1694 0.1771 

CDS IND -3.9181 
-

0.2202 

-

0.6097 
0.3369 -2.2016 -0.2123 -0.5301 0.2941 -4.5740-0.1509 -0.4794 0.2737 

CDS 

BANKS 

-

11.2704
0.8836 

-

0.3504 
0.0540 -0.1185 0.3075 -0.1004 0.0244 -0.1473-0.0062 -0.1347 0.0705 

CDS 

GOODS 
-1.2846 

-

0.0233 

-

0.4087 
0.1445 -1.3535 0.0197 -0.3827 0.0985 -2.1163 0.0027 -0.6418 0.1743 

CDS 

ENERGY 
-1.9107 0.0061 

-

0.3685 
0.1148 -1.8609 -0.0331 -0.4482 0.0992 -2.0767 0.0084 -0.6645 0.1674 
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CDS 

METALS 
-2.2134 0.0243 

-

0.3419 
0.0662 -1.1609 0.0217 -0.3562 0.0436 -4.1185 0.0117 -0.5786 0.0691 

CDS 

OTHER 

FIN 

-3.5932 0.0197 
-

0.5634 
0.0881 -3.2346 -0.0256 -0.9335 0.0690 -6.6988-0.0755 -1.4448 0.1200 

VSTOXX -1.8964 
-

0.2401 

-

0.6955 
0.3017 -2.7094 -0.2718 -0.5975 0.2629 -1.7613-0.1917 -0.4642 0.2467 

GOLD -0.0318 0.5827 0.2046 0.0390 -0.0511 0.2588 0.0677 0.0087 -0.0618 0.4142 0.1024 0.0149 

BITCOIN -0.0150 0.0060 
-

0.0018 

5.1124e-

05 
-0.0127 0.0068 0.0034 

7.1380e-

05 
-0.0194 0.0667 0.0406 0.0118 

Generally, the GO-GARCH model records the highest values of hedge ratios and hedging 

effectiveness regarding the different periods and refits used in this study. Indeed, all of the alternative 

assets have the same sign of the average mean hedge ratios values (positive values for Gold and 

Bitcoin and negative values for all other indices) 

However, both Islamic and conventional stock market indices differ with respect to the GO-

GARCH model, comparing to the DCC and ADCC models. For instance, the hedging values of the 

pair EMERGC/ Bitcoin is 0.0204, 0.0199, 0.2916, respectively, for DCC, ADCC and GO-GARCH 

models. 

Moreover, according to the maximum HE criterion, the industrial CDS sector yields the highest 

HE level (36.88%) for the shortest forecasts during the first period. Thus, the GO-GARCH model has 

been able to provide a rather effective hedging efficiency touching the EMERGC/CDS-IND case. 

In this context, our results corroborate those of Zghal et al. (2022) considering that selecting for 

the GO-GARCH model maximizes the efficiency of the various hedging measures. 

In addition, through the comparison both of the econometric models, statistical evidence proves 

to reveal well that, there is no difference in the DCC and ADCC models used in most of the observed 

cases. The investors in the EMERGC and EMERGI stock market have the same opportunity to hedge 

their portfolios due to these models by using sectoral CDS indices and VSTOXX. While, the GO-

GARCH hedges mostly greater variation on the EMERGC and EMERGI stock markets. 

5.4. Diversification Benefits 

We assess the diversification benefits arising from combining both Dow Jones Islamic and 

conventional emerging stock indices and CDS, VSTOXX, gold and bitcoin via the CDB measure of 

Christoffersen et al. (2018), which is captured in terms of the expected shortfall for a probability q as 

follows: 

  )13(
)()()1()(

)()()1()(

,,,

,,,,,

,
qVARqESqES

qESqESqES
qCDB

ttgttit

ttptgttit

tt








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where t represents the weight of the asset i  (CDS, VSTOXX, gold and bitcoin) in the portfolio p  

at time t . The expected shortfall (ES) is given by: 

    qFrrEqES tztztztz
1

,,,,


 

where  qFgiz tz
1

,;,  represents the inverse of the distribution function of asset z  at time tThe 

upper bound of the expected shortfall 

where H  and h  show a cumulative distribution function with υ degrees of freedom and 

standard Student’s t density function, respectively. Table 9 presents the mean values and standard 

deviations of the CDB for time-varying portfolio weights. 

Table 9. Diversification benefits of CDS, VSTOXX, Gold and Bitcoin for various portfolio 

compositions. 
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 Period 1 Period 2 Period 3 

EMERGC Mean (std. dev) Mean (std. dev) Mean (std. dev) 

CDS TEL 0.0262 (0.6783)  0.0174 (0.3921)  -0.0422 (0.8804)  

CDS IND 0.6291 (0.1012)  0.6172 (0.0897) 0.6221 (0.0945)  

CDS BANKS 0.0775 (0.2128) 0.0728 (0.1664) 0.0438 (0.2902) 

CDS GOODS 0.5933 (0.2364) 0.6124 ((0.1787) 0.5797 (0.2317) 

CDS ENERGY 0.5196 (0.2063) 0.5286 (0.1702) 0.5097 (0.3027) 

CDS METALS -0.1958 (1.5568)  -0.6686 (5.3607) -0.0229 (1.9954) 

CDS OTHER FIN 0.0874 (0.4843) -0.0336 (0.4870) -0.1111 (4.7650)  

VSTOXX 0.3653 (0.0880) 0.3455 (0.0735) 0.3514 (0.0900) 

GOLD 0.5921 (0.0839)  0.5713 (0.1171) 0.5828 (0.0883) 

BITCOIN 0.4752 (0.1310) 0.4589 (0.1500) 0.4008 (0.1939) 

EMERGI Mean (std. dev) Mean (std. dev) Mean (std. dev) 

CDS TEL 0.0246 (0.6413)  0.0021 ( 0.4019)  -0.0066 (3.1428)  

CDS IND 0.6153 (0.1045) 0.6086 (0.0942) 0.5989 (0.1025) 

CDS BANKS 0.0781 (0.1993) 0.0575 (0.1742) -0.0175 (0.3693) 

CDS GOODS 0.5840 (0.2281) 0.5896 (0.1848) 0.5196 (0.2974) 

CDS ENERGY 0.5027 (0.1962) 0.4960 (0.1840) 0.4532 (0.4023) 

CDS METALS -0.0752 (1.3401) -0.0674 (2.5085) -0.4349 (1.5195) 

CDS OTHER FIN 0.1432 (0.4397) -0.3582 (0.5114) -0.0529 (2.2454) 

VSTOXX 0.3583 (0.0883)  0.3462 (0.0776) 0.3619 (0.0951) 

GOLD 0.6008 (0.0864) 0.5842 (0.1083)  0.5723 (0.0979)  

BITCOIN 0.4779 (0.1029) 0.4542 (0.1510) 0.3888 (0.2252) 

The results show that the CDB is higher for EMERGC/IND-CDS portfolio (62.91%) during the 

first period, followed by CDS Goods (59.33%). For EMERGI, like the case of EMERGC, the CDB is 

higher for CDS-IND during the first period (61.53%). However, the CDB decrease during the second 

and third periods and the CDS-IND sector always record the highest values compared to the others 

alternatives assets. While the CDB results confirm that CDS-IND offers particular value to investors 

in Conventional and Islamic stock markets. In addition, the diversification benefits of Bitcoin are 

stable during the three periods. This result is in line with those of Chkili et al. (2021) highlighting that 

the diversification benefits of Bitcoin are most times stable during turbulent periods. Thereby, adding 

Bitcoin in a portfolio of Conventional or Islamic stocks reduce the risk of portfolio. 

6. Conclusions 

In this paper, we perform a comparative analysis of the potential roles of CDS, VSTOXX, Gold 

and Bitcoin for the Conventional and Islamic stock markets. As a starting point, we apply the 

approach of Baur and McDermott (2010) that covers the safe haven and hedge roles against stock 

market downturns. Then, we analyze the out-of-sample hedging effectiveness of CDS, VSTOXX, 

Gold and Bitcoin for both Conventional and Islamic portfolios, obtained from the DCC, ADCC and 

GO-GARCH models. We also assess the conditional diversification benefits for various portfolio 

compositions (Christoffersen et al. (2018)). 

Our main results indicate that CDS, VSTOXX, Gold and Bitcoin exhibit large dissimilarities in 

their safe haven, hedging and diversifying abilities for the Conventional and Islamic stock markets. 

Gold and Bitcoin being a strong safe haven for emerging Islamic financial indices, before bubble 

crypto currency. Also, CDS metals and VSTOXX exhibit a strong safe haven for the EMERGC index 

during COVID-19 pandemic. 

In terms of the hedging effectiveness, results show that CDS-IND is the most effective hedge for 

the Conventional and Islamic stock indices. What is more, the GO-GARCH model records the highest 

values of hedge ratios and hedging effectiveness regarding the different periods and refits used in 

this study. As regard to the conditional diversification benefits, CDS-IND offers higher benefits to 

investors in Conventional and Islamic stock markets. 
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Our empirical analysis is particularly important for investors and portfolio managers who could 

design better investment strategies by comparing CDS, VSTOXX, Gold and Bitcoin for possible 

inclusion in the composition of their Conventional and Islamic equity portfolios. Our findings are 

also useful to financial advisors who now have empirical evidence that industrial CDS sector’s 

hedging effectiveness and diversification benefits are much higher than other alternative assets. 
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