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Throughout this article, we have tried to compare the dynamics of the volatility of the
Sukuk index of different maturities, as well as their conventional counterparts, by
carrying out several tests, namely the Student test, the Granger causality test, the
Jarque Berra test and the Ljung-Box test, so we modeled the behavior of volatility
using the unconditional volatility measured by the monthly standard deviation and the

Key\yords conditional volatility estimated by the GARCH models and EGARCH. Our sample
Volatility . . . . . S 1 .
GARCH consists of ten index selected from the Dow Jones index of different maturities, the
EGIZR(H study period ranges from 01/01/2014 to 25/04/2017. We concluded that Sukuk are
Soluk generally less risky than conventional bonds. Indeed, the modeling of the volatility of
Index the return index by the GARCH and EGARCH models shows that the Sukuk index are
Maturities. significantly and largely less volatile than their conventional counterparts for all
. . maturities. As well as the persistence of the volatility of the Sukuk index is more
JEL Classification: . : . : .
G11 G1a Goo. persistent compared to their conventional counterparts, when the maturity exceeds

strictly 5 years and vice versa if the maturity is less than 5 years.

Contribution/ Originality: This article studies the effect of level of maturity on the volatility dynamics of
Sukuk indices and conventional bonds, which represents a new research theme. The results of this study can serve

both academics and practitioners as a tool for decision support.

1. INTRODUCTION

Over the past decade, several developing countries have begun to focus on issuing Sukuk, as a crucial
alternative to conventional bonds to raise funds in the financial market. This increased demand is manifested by the
tendency of several Muslim and non-Muslim countries to adopt their regulatory system for issuing Sukuk in their
markets. Among these countries are Morocco, Nigeria, South Africa, France, and Kazakhstan, Brunei (Zulkhibri,
2015).

The degree of succession and the increased severity of financial crises in recent years have caused excessive
volatility, making volatility modeling and forecasting an indispensable element in the financial markets, simply
because the concept of volatility has become paramount for many economic and financial applications. For example,

portfolio management, risk management and asset valuation.
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Volatility is a key indicator that detects fluctuations in the values of an underlying asset or asset class (portfolio
or index) around the central trend (Bensafta and Semedo, 2011) among the specificities of volatility, Since it is not
directly observable, a number of models have been developed that are particularly suitable for estimating the
conditional volatility of financial instruments, including the best known and most frequently used models for this
volatility. are the autoregressive conditional heteroscedastic models ARCH and GARCH. The main objective of
building these models is to make a good forecast of future volatility which will therefore be useful for achieving a
more efficient portfolio allocation and risk management (Ahmed, 2011).

However, some authors show in their research that Sharia-compliant investments (Islamic law) are more
financially stable and more profitable, the unique characteristics of the return-risk of Islamic investments have their
origins in the respected filtering, which excludes non-compliant enterprises. Sharia norms (Hakim and Rashidian,
2002). It is with this in mind that we have set the objective of comparing the volatility of the Sukuk index with their
conventional counterparts. First, we start by comparing the econometric characteristics of each Sukuk index of
different maturities with their counterpart. Conventional, using historical volatility measured by the monthly
standard deviation, and the conditional volatility estimated by the GARCH and EGARCH models.

We selected a sample of the Sukuk index and conventional bonds of different maturities in the DOW JONES
ISLAMIC index family, in daily frequency, over the period from 01/01/2014 to 25/04/2017.

This article will be organized as follows: after a short presentation of our sample and the definition of volatility
(section 1), section 2 will cover a brief review of empirical literature. As for Section 3, it will be devoted to the
research methodology followed, while Section 4 will deal with the description of the data and the preliminary

results. In the end Section 5 will summarize the main results and discussions.

2. CONCEPT OF VOLATILITY

Volatility is an essential tool in the management of financial assets, it combines a set of functions, since it makes
it possible to measure uncertainty about the future and refers to the notion of risk, uncertainty about the future
price of a financial asset, and finally, it represents a vital indicator on which any investment decision is based.

The importance of this notion has led people to anticipate its variations and changes, since exact anticipation
means making the right decision on asset allocation and portfolio management. The techniques for predicting this
value based on the assumption of homocedasticity (the variance is constant), they are not fair, because financial
assets whose volatility is constant are rare, that's why, Engle (1982) proposed the ARCH model, which was
generalized (GARCH) by Bollerslev (1986).

ARCH / GARCH models consider stock prices as a basis for calculating future volatility. The hypothesis of
this method is to benefit from past recorded prices to predict the future.

We then used the ARCH / GARCH models in order to modulate the historical volatilities of the Dow Jones
index, in order to compare them with realized volatilities.

In recent years, transactions have increased dramatically in the financial market for Islamic products. It is
interesting to model and compare the volatilities of Islamic financial assets with their conventional counterparts, to
know if they are really more resistant to crises than conventional assets.

Volatility has several characteristics that make speculation attractive:
* Itincreases when the risk increases.
*  Itreturns to medium (high volatilities will likely decrease and low volatilities will likely increase).

Then, volatility is often negatively correlated with the price of the asset where the level of the index.

3. LITERATURE REVIEW
As far as academic research is concerned, Islamic index do not consider themselves as a research subject, as

they have a recent history and are also related to certain methodological problems due to differences due to size and
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sector weighting (Fowler and Hope, 2007). Indeed, the number of academic works on volatility and the causal link
between Islamic clues or between Islamic and conventional clues remains limited. Thus, Rahim et al (2009)
examines the transmission of volatility as well as the correlation between the Kuala Lumpur Syariah index and the
Islamic index of Jakarta. The duration of their study runs from July 4 to December 29, 2006. In practice, the
authors generally use the GJR-GARCH model, which captures the correlation between profitability and future
volatility. The authors show that there is a transmission of the volatility of the Islamic stock market, from Malaysia
to the Indonesian Islamic stock market, but, conversely, they find no significant transmission of the Indonesian
market to the Malaysian market, which translates an asymmetrical transmission. In reality, it seems that a
unidirectional flow of information between the two markets is observed. Finally, they find a weak correlation
between the two markets. Moreover, the causal examination between the Islamic stock market and their
conventional counterparts, a particular interest is given to the examination of volatility.

However, other studies look at the Sukuk market as that of Cakir and Raei (2007) they studied the differences
between Sukuk and Eurobonds, and they modeled the impact of bonds issued according to Islamic norms (Sukuk),
on the cost and the nature of the investment portfolio risks. Using the Value-t-Risk (VAR), the delta-normal and
Monte-Carlo simulation methods, they found that according to different price behaviors, Sukuk are totally different
instruments compared to conventional bonds. In the same context (Fathurahman and Fitriati, 2013) compare Sukuk
returns and conventional bonds through the comparison of risk, return and correlation variables. They conclude
that the average yield of Sukuk is greater than the average yield of conventional bonds. In terms of risk, the Sukuk
standard deviation is relatively larger than the standard deviation of conventional bonds. In the risk management
section (Shafi and Ariffin, 2013) find strategies to reduce the risk of Sukuk, through their proposal for a model of
Sukuk with integrated option and a mathematical model for the valuation of returns before conversion. They
proposed the use of Sukuk with built-in options to mitigate Sukuk risk. The built-in options are a way to mitigate
the risk, so the study proposes to use real assets like real estate assets.

While, the study by Nafis et al. (2013) examines the impact of Sukuk and the announcement of conventional
bonds and wealth of shareholders. Using 79 Sukuk and 87 conventional bonds over the period 2004-2012 in the
financial markets of six developed Islamic countries. The study shows that in a short-term perspective, the effect of
the Sukuk announcement on the negative enterprise value, while the effect of the announcement of the conventional
bond is positive for all periods except the post-crisis period. Therefore, apart from the religious motivation on the
Sukuk show, the negative effect could prevent companies from raising funds for the Sukuk.

In another article, conduct comparative studies between Islamic index and their conventional counterparts, but
in the stock market such as that of Kassab (2013) he empirically explores the persistence of the volatility of the
Islamic stock market index (DJIM) and the 'conventional stock index (S & P 500 index) over a period from
December 29, 2006 to March 07, 2011. Using the GARCH model, he finds that the persistence of the volatility of
the two types of index is very significant. They also show that the Islamic index S & P500-shariah is actually less
volatile than its conventional S & P500 consortium, and that it has a low risk during the crisis period (Yusof and
Majid, 2007) examine whether conditional volatility in Malaysia's conventional and Islamic stock markets is
sensitive to US interest rate volatility. Considering the period from January 1992 to December 2000, using the
GARCH-M models (a model where the conditional variance is an explanatory variable of the conditional mean),
GARCH (1,1) and the VAR model, their results indicate that interest rate volatility affects stock market volatility
conventional but not the Islamic stock market, which implies that the stabilization of the interest rate would not
affect the volatility of the stock market Islamic.

In terms of portfolio diversification advantage combining Islamic assets and conventional, Akhtar e al. (2011)
conducted a comparative study on volatility between different combinations of Islamic and conventional banking
assets. They show that the introduction of an Islamic banking asset into a portfolio, by controlling the specific

characteristics of each asset in each country, can reduce the volatility intensity by 7.17 points.
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More recently, Chau et al. (2013) examine the effect of political uncertainty (caused by the civil insurrections of
the "Arab Spring" on the volatility of stock markets in the MENA region (Bahrain, Lebanon, Kuwait, Oman, Jordan
and Egypt) over a period from June 1, 2009 to June 29, 2012. By distinguishing the Islamic stock market indexes
from the conventional stock market index, the authors show that the two types of investments react in
heterogeneous ways to recent political unrest. More specifically, the results show a significant increase in the
volatility of Islamic index during the period of political dissent. While the volatility of conventional stock index has
not been infected by political uncertainty. This difference is confirmed by a complementary analysis of the multi-
variate GARCH model. By examining the causal link between the Islamic stock market and the stock market
conventional methods, Ajmi et al. (2013) highlight a linear causal relationship and non-linear between these two
markets, they found that there is a strong c relationship between the Islamic stock market and other stock markets
(Kim and Kang, 2012) analyze the mechanism of the transmission of volatility between Islamic stock market and the
bond market in Malaysia. By adopting a modeling of the type VAR-bivariate-GARCH and VECM-bivariate
GARCH, the results show that there is a transmission of unidirectional volatility from the Islamic stock market to
the bond market during the crisis period, which implies that the stock market Islamic has a strong influence on the
Sukuk market. The analyzes also indicate that there is no transmission of volatility from the bond market to the
Islamic stock market. Chiadmi and Ghaiti (2012) study the persistence of the volatility of the Islamic index S &
P500-Shariah and its conventional counterpart S & P-500 over a period of 11 from December 2006 to March 07,
2011. The results of the GARCH model show that the persistence of the volatility of the two types of index is very
significant and that the index S & P500-Sharia is less volatile and low risk during a time of crisis compared to its

conventional counterpart.

4. DATA AND METHODOLOGY
4.1. The data

The objective of this study is to analyze the dynamics of volatility between Sukuk and conventional bonds, as
well as to examine the causal link between the two types of assets. In this context, we have created a sample of ten
Sukuk stock index in the DOW JONES index family, for ease of comparison we have chosen five Sukuk index of
different maturities and their conventional counterpart (Table 1). In the BLOOMBERG database we have selected
the daily closing price data covering the study period 02/01/2014 - 25/04/2017. The choice of our sample is
motivated by the availability of statistical data and the difficulty accessing databases that provide a wide range of
index types.

Table-1. Sukuk index and their conventional counterpart

Sukuk Index! Conventional Bonds Index®

Index Bloomberg Index Bloomberg

Dow Jones Sukuk 1 -3 Year Total DISUKST S&P 0-3 Year High Yield Corporate SPUSHY ST

Return Index Bond Index

Dow Jones Sukuk 3 -5 Year Total DISUK5T S&P 38-5 Year High Yield Corporate SPUSHY5T

Return Index Bond Index

Dow Jones Sukuk 5 — 7 Year Total DISUKTT S&P 5-7 Year High Yield Corporate SPUSHY 7T

Return Index Bond Index

Dow Jones Sukuk 7-10 Year Total DISUK10T S&P 7-10 Year High Yield Corporate SPUSHY 10T

Return Index Bond Index

Dow Jones Sukuk Index DISUKUK | SXP US. Issued High Yield Corporate | gpyjgpyy
Bond Index

Source: S&P Dow Jones Indices

1 S&P Dow Jones Indices. (2018) : Dow Jones Sukuk Index Methodology . Available at : https://us.spindices.com/documents/methodologies/methodology-dj-
sukuk-total-return-index-exreinvestment.pdf viewed on 16/07/2018
2 S&P Dow Jones Indices. (2018) : S&P U.S. Corporate Bond Indices Methodology. Available at : https://us.spindices.com/documents/methodologies/methodology-

sp-us-corporate-bond-indices-ii.pdf. viewed on 06/08/2018
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After collecting the historical data of the index of our sample we calculated the logarithmic daily yields, in
order to mitigate the heteroscedasticity and to keep the additivity of the financial series. The daily yields Rt are

calculated by the following formula:

R = log( Pt / pt—l) (1)

With Pt is the closing index price at the date t.

In order to compare the series of the returns of the Sukuk index and their conventional counterpart, we called the
Student test (t-test) which made it possible to test the following hypotheses: HO: the averages of the returns of the
two index are equal, against the alternative hypothesis H1: the averages of the returns of the two index are

deferential.

4.2. Granger Causality Test

In econometrics, the concept of causality introduced by Granger (1969) is based on the search for links of
dependencies between two financial series. Indeed, a variable Y "causes according to Granger" and a variable X if
the parameters of the past values of the variable Y are significantly different from zero. In a more general way, we

can write the following equation representing the starting point of the test:

Y, =0, +Z(Pth—i "‘ZYJ'XH +ge (2
i1 =

Where Ei is the random error at time t.

Y said the Granger X sense, if the parameters Vi of the past values of X are significantly different from zero.

In our study we used Granger causality tests to detect causal links between Sukuk index returns and their
conventional counterparts. We have tried to apply these Granger tests to model the bidirectional and unidirectional

causal links between the Sukuk index and their conventional counterparts.

4.8. Volatility Measures

Volatility is an indispensable statistical tool in the financial market which makes it possible to measure the risk
of the variability of the yields of the index returns. Indeed volatility is a measure to study the dispersion of returns
of financial assets around their average return. In our study we used two types of volatilities, namely: historical

volatility also called unconditional volatility and conditional volatility based on GARCH models.

4.4. Unconditional Volatility

As a first step we have calculated the historical (unconditional) volatility using the unbiased standard deviation
of the rate of return changes, it is estimated ex-post on the basis of past returns. The estimated standard deviation
of daily returns can be used as a tool to measure volatility, as it measures the dispersion of returns on the mean by

the following formula.

(3)

brw

O="71

230
© 2018 AESS Publications. All Rights Reserved.



Asian Development Policy Review, 2018, 6(4): 226-242

If the standard deviation is large, means that there is a high probability of capturing a high yield in the positive or

negative direction, it is worth saying that the volatility of the returns is high.

4.5. Conditional Volatility
4.5.1. The GARCH Model

This part will be devoted to modeling the conditional volatility of the returns of the index of our sample, using
the models of the GARCH family, which were introduced by Bollerslev (1986). Indeed, these models allowed us to
make an autoregressive representation of the conditional variance of the series of returns of our index. In this
context, the conditional variance of each series of returns is estimated by the square of the p past error terms and

the delayed conditional variances. Thus, the conditional variance is calculated by the following formula:
2
h =, +iaigt7i +iﬁjht—j (4)
i1 =1

With B represents the autoregressive coefficient which gives an explanation of the impact of past volatilities on
current volatility, ie. the impact of shocks on performance.

Asymmetry is a central property for the study of financial series, but ARCH and GARCH type models do not
take this hypothesis into account, which leads us to use the EGARCH model.

4.5.2. The EGARCH Model

The models of GARCH are characterized by the estimate of the residues squared, which hides the impact of the
bearish or bullish movements, the models of EGARCH introduced by Nelson (1991) aim at making up for this
insufficiency, they make it possible to model the influence of the bearish and bullish movements on the behavior of

financial series. This model may be represented as follows:

2 J D 2
0P =g+ > izei+zei-EzeiDs = p6E ) o
| = J:

Erj
O

volatility of financial assets tends to increase after peaks of negative returns, in contrast to peaks of positive returns.

(6 ) which represent the standardized error, based on the remark empirically that the

With Zt_j =

This finding has been taken into account in the EGARCH model by taking into consideration the signs of past
residues in the calculation of the conditional variance. On the other hand, the GARCH model, the EGARCH model,
assumes no assumptions about the parameters to ensure the positivity of the conditional variance. The presence of
negative and positive values in the equation allowed different impacts on volatility. Having a negative coefficient
means a negative yield shock that generates higher volatility than a positive shock. Indeed, the main difference
between the GARCH model and EGARCH lies in the fact that the latter takes into account that bad news has

different impacts compared to good news on volatility.

5. RESULTS AND DISCUSSIONS
5.1. Descriptive Statistics
Analyzing the returns distributions of the index is a crucial step to get an idea of the behavior of the series of

daily returns of the index of our sample.
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Table-2. The characteristics of the series of returns

Pair 1 Pair 2 Pair 3 Pair 4 Pair 5

Indice SPUSHY 10T | DJSUK10T | SPUSHY7T DJSUK7?T | SPUSHY5T | DISUK5T | SPUSHYST | DJISUKST SPUSCHY | DJSUKUK
Mean 0.000232 0.000089 0.000199 0.000141 0.000174 0.000248 0.000208 0.000252 0.000208 0.00002.
Median 0.000469 0.000125 0.000311 0.000148 0.000292 0.000275 0.000260 0.000281 0.000359 0.000096
Maximum 0.014896 0.003267 0.013770 0.003638 0.008998 0.013292 0.005961 0.009909 0.011331 0.004202
Minimum -0.014044 -0.003984 -0.014310 -0.004897 -0.011792 -0.012747 -0.006382 -0.024831 -0.013694 -0.010285
Std. Dev. 0.003087 0.000494 0.002786 0.000782 0.002209 0.002241 0.001164 0.002276 0.002477 0.001092
Skewness -0.413025 -1.028449 -0.501665 -0.566842 -0.882091 0.0257 84 -1.080135 -1.950897 -0.624407 -1.591429
Kurtosis 7.0568791 13.11963 7.648255 7.441754 8.197218 8.259670 9.614348 25.80466 8.000671 17.92153
Jarque-Bera 591.2007 3683.446 781.0888 725.8730 1040.513 953.3514 1672.380 18489.35 917.6423 8040.705
Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

Source: EViews 7
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Table 2 presents the main descriptive properties of the series of returns of the Sukuk index and their
conventional counterparts (mean, median, maximum, minimum, standard deviation, Skewness, kurtosis and Jarque
Bera test).

We find that the averages of the returns of the index in our sample are all positive as well as the average yields
of the Sukuk index are higher than their conventional counterparts if the maturity is less than 5 years and vice versa
if the maturity exceeds 5 years. Looking at the standard deviation we can easily notice that if the maturity is less
than 5 years, the standard deviation of the Sukuk yield series is greater than the standard deviation of their
conventional counterpart, and the opposite if the maturity is greater than 5 years.

The SKEWNESS coefficients of the index are all negative, except that of the DJISUK5T index which is positive,
which means that the distributions of the series of the returns of the index are asymmetrical, the downward
movements are stronger than the upward movements. Examining the KURTOSIS coefficients, we find that the
distributions of the series of the returns of all the index have long distribution tails, since the coefficient is much
greater than 3, which means that the tails are thicker on the ends than those of the normal law, this result allows us
to assume the presence of a non-linear (dynamic) distribution, because in general, volatility depends on the past.

The Jarque-Bera test in Table 2 rejects the normality assumption of the distributions of all series of index
returns in our sample. These statistical properties confirm the classic features of financial series, including negative
asymmetry and thick distribution tails.

In the graphs that follow (Figure 1) we represent the series of returns of the stock index of Sukuk of different
maturities and their conventional counterparts. The visual examination of the graphs shows that the returns of the
Sukuk index are all less volatile than those of conventional bonds. We can also notice that generally the returns of
the Sukuk index and the conventional bond index, they do not have the same downtrend that it is or bullish. This

allows us to assume the lack of causality between each index and its counterpart.
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Figure-1. Evolution of the returns of the index of the Sukuk of different maturity and their conventional counterparts
Source: EViews 7

Generally we notice the presence of periods of high volatility in the market (the volatility group), this behavior
can not be taken into account using ARMA models, we also note that the series of returns has trajectories

compatible with second-order stationarity.

5.2. Student's Test

We perform the Student test to see whether the calculated differences between the Sukuk index and their
cohorts are statistically significant. Indeed, the application of this test requires the normality of the distribution,
against the absence of the latter can skew the results. In our sample, we calculated daily data for these index over
three years, which allows us to construct financial series of 830 observations. Since the size of our sample is greater

than 30, we can assume that the distributions of our series are all following a normal distribution.

Table-3. Average Comparison Test

Index Mean Standard deviation [I'-Student sig

Pair 1 SPUSHY ST Index - DJISUKST Index ,00011784 ,00112519 3,021 ,003
Pair 2 SPUSHY 5T Index - DJSUK5T Index ,00003295 ,00215091 L1441 ,659
Pair 3 SPUSHY 7T Index - DJSUK7T Index F,00004:3 1 ,0032496 -,382 ,703
Pair 4 SPUSHY 10T Index - DJSUK10T Index },0000209 ,0028531 =211 ,.833
Pair 55 SPUSCHY Index - DJSUK10T Index L,00004:44 ,0025452 L 502 616

Source: EViews 7

The results presented in Table 3 show that generally the differences in the returns of the index studied are not
statistically significant, with the exception of the returns of maturity index less than 38 years, which gave a
significant Student test. This means that the series of DJSUKST and SPUSHY 3T yields are significantly different
on average (Sig = 0.003). In conclusion, the test of Student of equality of the averages, allows to conclude that there
is no difference between the index of Sukuk and their consorts conventional except for the index of maturity of less

than 8 years.
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5.8. Causality in the Sense of Granger

To detect the possible links between the Sukuk index and their conventional counterparts, we calculate the

Granger causality test. It makes it possible to compare and visualize the returns of each Sukuk index and its

conventional counterpart. However, they provide very relevant information regarding the meaning of the

transmission of information.

Table-4. Summary of Granger causality tests

Null Hypothesis:

F-Statistic

Prob.

DJSUKUK_INDEX does not Granger Cause SPUSCHY_INDEX

1.158380189

0.314506406

SPUSCHY_INDEX does not Granger Cause DJSUKUK_INDEX

1544481134

2.60E-07%%*

DJSUK10T_INDEX does not Granger Cause SPUSHY 10T_INDEX

2.8393057508

0.091986117

SPUSHY10T_INDEX does not Granger Cause DJSUK10T_INDEX | 21.77265786 6.11E-10%%%*
DJSUKST_INDEX does not Granger Cause SPUSHY3T_INDEX 0.373212329 0.688635633
SPUSHY3T_INDEX does not Granger Cause DJISUK3T_INDEX 5.724856118 0.008389534% %%

DIJSUK5T_INDEX does not Granger Cause SPUSHY5T_INDEX

0.057622641

0.944009922

SPUSHY5T_INDEX does not Granger Cause DISUK5T_INDEX 6.387136222 | 0.001767808%**
DJSUKR7T_INDEX does not Granger Cause SPUSHY7T_INDEX 0.882530598 0.414126236
SPUSHY7T_INDEX does not Granger Cause DISUK7T_INDEX 3.297394715 0.087469184%*

Fk HFEE significance at thresholds of 5%, 1% respectively

Source: EViews 7

Analyzing Table 4, we note the presence of unidirectional relations between the returns of Sukuk index of all

maturities and their conventional consorts. Indeed, these causal relations are all in the same direction, according to

which the returns of the index of the conventional bonds cause significantly in the sense of Granger the returns of

the index of the Sukuk. In other words, the returns of conventional bond index can contribute to the prediction of

that of the Sukuk index.

5.4. Unconditional Volatility

In order to model the dynamics of the volatility of the Sukuk index and their conventional counterparts, we

have calculated the historical historical volatility of each index. Indeed, we calculate the monthly standard deviation

of each performance index. The graphs in Figure 2 describe the dynamics of monthly unconditional volatility (the

standard deviation) of the returns of the Sukuk index of different maturities and their conventional counterparts.
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Figure-2. Monthly unconditional volatility (standard deviation) of Sukuk index of different maturities and their conventional counterparts.
Source: EViews 7

SPUSCHY Index |

From the graphs in Figure 2, we note that the Sukuk index are all less volatile than the conventional bond
index, we can also note that the historical volatilities of each index and their counterparts behave in the same way.
Indeed, the peaks of volatility occur on the same dates, but with different magnitudes, these corresponding to the

financial shocks.

5.5. Conditional Volatility
5.5.1. GARCH Models
After studying the econometric characteristics of each series of index returns. We will perform

heteroscedasticity tests to detect the importance of applying ARCH and GARCH models.
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Table-5. Ljung-Box Test

Indice Ljung-Box- Ljung-Box-Q(5) | Ljung-Box- Ljung-Box- Ljung-Box-
o) 0(10) Q(15) Q(20)

SPUSHY 10T | 283.43 0.00 287.63 0.00 290.68 0.00 294.89 0.00 323.56 0.00
DJSUK10T 346.31 0.00 | 359.15 0.00 364.78 0.00 365.66 0.00 385.30 0.00
SPUSHY7T 275.09 0.00 278.08 0.00 282.57 0.00 287.37 0.00 324.26 0.00
DJSUR7T 372.28 0.00 419.21 0.00 419.82 0.00 428.32 0.00 439.25 0.00
SPUSHY 5T 292.12 0.00 | 297.00 0.00 307.21 0.00 314.41 0.00 370.83 0.00
DJSUKs5T 361.80 0.00 378.22 0.00 391.98 0.00 397.44 0.00 411.53 0.00
SPUSHY 3T 285.67 0.00 290.81 0.00 297.02 0.00 307.71 0.00 351.20 0.00
DJSUKST 363.95 0.00 | 3883.81 0.00 390.89 0.00 399.60 0.00 405.64 0.00
SPUSCHY 282.31 0.00 284.96 0.00 291.37 0.00 298.42 0.00 349.39 0.00
DJSURKUK 307.80 0.00 316.68 0.00 325.32 0.00 331.24 0.00 347.49 0.00

Source: EViews 7

The Ljung and Box (1978) test that we performed on all the index in our sample allowed us to notice that the
correlations are all significant, since the gains associated with the LIUNG-BOX statistics are all less than 5%. We

therefore conclude the rejection of the hypothesis of homoscedasticity of series of returns of all index. Indeed, there

is an ARCH effect for all indexes the returns of our sample.

These results led us to model conditional volatility by performing the famous GARCH model (1.1). The
minimization of the AKAIKE criteria has proposed us to use the Gaussian distribution with respect to the Student

distribution and the GED distribution.

Table-6. Summarizes the results of the GARCH model estimates (1,1).

Indice c a B o+ p
3.01E-07%%% | 0.581201%%* 0.562151%%% 1.09335
i SPUSHY 10T —
17\4atz£1rts37 Zlegve?g 7-Statistic | 4.660822 11.08616 23.63805
Y 4.91E-07%%% | 0.877262%*%% 0.614979%** 0.992241
years DJSUK10T —
z-Statistic 6.675731 15.70964 30.36823
1.52E-07%%*% | 0.406165%%* 0.652908%%* 1.059068
i SPUSHY"7T —
5Mat\$g bae;gee’; 7 7-Statistic | 4.836286 10.87092 31.03929
Y 3.84E-08%*% | 0.045141%%* 0.94297%*%* 0.988111
years DJSURK7T —
z-Statistic 3.4340038 6.340855 122.5746
1.25 E-07%%% | 0.491358%%%* 0.584165%*% 1.075523
i SPUSHY5T —
yatur lgmbetwszz ° z-Statistic 4.586664 10.9064 24.14609
years 1.41E-07%%% | 0.203175%%* 0.569734%%* 0.772909
Syears DJSUR5T —
z-Statistic 4.931483 7.771866 9.155699
5.01E-08%%% | 0.30876%%%* 0.686978%** 0.995733
i SPUSHY 3T —
ll\/lat”“grsbethzg 7-Statistic | 5.386517 8.094973 24.45502
Y 4.58E-08%%% | (.91 ]184%%* 0.587955%%% 0.799295
3years DJSURST —
z-Statistic 5.593024 7.91902 11.66811
SPUSCHY 1.76E-07*%* | 0.495338%%* 0.580738%%* 1.076076
Market index z-Statistic 5.4396183 10.50868 22.04167
(all maturities) DISUKUK 2.08E-07*** | 0.37385%%* 0.513174%%% 0.887024
" z-Statistic 6.084155 11.01833 12.88181

*#* Significance at the 1% threshold

Source: EViews 7

After the first reading of Table 6, we find that all the coefficients of the GARCH model (1,1) are positive and
are all significant at the 1% threshold for all index in our sample. This finding allows us to conclude that the
GARCH model (1,1) has successfully modeled the behavior of index returns in our sample. We can note as easily as
the coetlicients o of the equation of the model GARCH (1,1) are all lower than the values of the coetficients 8. This
is a sign that the market is causing significant corrections in future conditional volatility and also that the
conditional variance is certainly impacted by past variance, implying that past information shocks have a significant

impact on current returns. . The first parameter ¢ means the threshold of the minimum conditional variance, we
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notice that it is almost negligible (close to 0) for all the index of our sample. The second parameter a is a coefficient
that captures the impact of shocks on volatility, it is calculated by summing the residuals to the squares, in Table 6,
we note that the coefficient of the Sukuk index is much lower than that of the bonds conventional.

The third parameter B aims to measure the persistence of the volatility, it is obtained by the sum of the delayed
variances. Indeed, it gives an idea of the contribution of past volatilities in current volatility. We can easily notice in
Table 6 that if the maturity is less than 5 years the coefficient B of the Sukuk index is slightly lower compared to its
conventional counterpart, and the opposite if the maturity is greater than 5 years. This means that the persistence
of the volatility of the Sukuk index is more persistent compared to its conventional counterpart if the maturity
exceeds strictly 5 years and vice versa if the maturity is less than 5 years.

The sum of the parameters o + B for all the index of the yields are lower than 1 for all Sukuk index, which
implies the stationarity of the conditional volatility of these index. For conventional bond index, this sum is greater
than 1 for all maturities except for maturity between 1 year and 3 years. Indeed, the calculation of the coefficients (o
+ B) gives important information on the extent of the persistence of the conditional volatility.

In this section we applied the GARCH model (1,1) for all series of index returns of our sample, we graphically

represented the conditional volatility of our series in graph 3.
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Figures-3. Evolution of conditional volatility estimated by GARCH models (1,1)
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Given the above figures, which represent the dynamics of the volatility of index returns, we generally observe
that volatility peaks occur on the same dates, however, with widely differing degrees, indicating that the degree of
impact is Financial shocks on the Sukuk index are totally different to this one on conventional bonds. It is also clear
from the graphs that all Sukuk index are significantly and significantly less volatile than their conventional

counterparts, which allows us to conclude that the Sukuk index are more stable than their counterparts.

5.5.2. EGARCH Models

In order to deepen our modeling, we have integrated the phenomenon of asymmetry for the behavior of
volatility. The EGARCH models introduced by Nelson (1991) are used to analyze the asymmetry of conditional
volatility. Table 7 presents the results of different model estimates EGARCH (1,1).

Table-7. EGARCH Model Parameters (1.1)

Indice C . T B
SPUSHY 10T _ -1.804918%%* | 0.489232%** | _0.177766%** | (0.928778%%*
z-Statistic -9.111757 9.074120 -6.988931 86.09271
DISUK10T _ -1.895150%*%* | 0.485120%** | -0.153801%** 0.875285%**
z-Statistic -9.354381 17.08502 -7.648791 53.51906
SPUSHY7T . -0.946134**%* | 0.417706%** | -0.136162%** | (0.949835%**
z-Statistic -8.619953 10.00857 -6.820905 119.5389
DJSUK7T — -0.220214%%* | 0.137556%*%* | -0.043128%**% | 0.990803%**
z-Statistic -5.601920 7.157209 -4.511516 346.7359
SPUSHY5T — -1.284556%%% [ 0.526592%F%  [-0.184474%F* | 0.935854%%*
z-Statistic -8.364728 11.59804 -6.035478 87.65435
DISUK5T _ -0.690748*** 0.151648%%* | _0.056021%** 0.959192%**
z-Statistic -4.080683 5.778717 -4.567548 86.73075
SPUSHYST — -1.082696%** | 0.358349%** | _0.113332%%*% | 0.945962%%*
z-Statistic -7.030330 8.945425 -6.669608 101.8005
DISUKST . -2.607324%%* 1 0.273976%** | -0.192236%** | 0.844761%**
z-Statistic -6.157522 7.299221 -7.984686 31.81736
SPUSCHY . -1.265308%%* 0.500364%** | _0,146113%** 0.93058 1 %**
z-Statistic -8.861630 9.860302 -6.185944 92.51607
DIJSUKUK — [-2.805448%FFF [0.500545%FF | -0.125557F% [ 0.525840%*
z-Statistic -8.1837404 14.51136 -5.648559 33.67699

##%* Significance differ from zero to 1%

Source: EViews 7

From Table 7, we note that all coefficients of the EGARCH (1,1) model are significant, which implies the
presence of the asymmetry effect for all index in our sample. This remark implies that the impact of negative
returns on volatility is greater than the impact of positive returns. By examining the a parameters that measure the
impact of financial shocks on returns, we find that the degree of impact of financial shocks is lower for Sukuk index
than for their conventional counterparts. Regarding the y coefficients, we notice that they are all negative and
significant at 1%, it is a sign of the presence of the effect of the lever, which implies that the index of our sample are
more sensitive to the bad news (Bad news) and good news. This remark allows us to conclude that negative
financial shocks have a stronger impact on volatility than positive shocks for all index in our sample. The B
coefficients are used to calculate the magnitude of the impact of past volatility on current volatility, ie the presence
of volatility groups (volatility cluster), because all the B coefficients are positive and significant for all the index.
Sukuk and their consorts. Note also that we are in the presence of stationary series, as all the coefficients P are less
than 1.

In order to visualize the behavior of the conditional volatility obtained by estimating the EGARCH (1,1)
models, Figures 4 present the dynamics of the volatility of each Sukuk performance index and their conventional

consorts.
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Figures-4. Evolution of the conditional volatility estimated by the EGARCH model (1,1)
Source: EViews 7

From Figure 8, we can definitely conclude from the graphs that all Sukuk index are largely and significantly
less volatile than their conventional counterparts, which reinforces the results obtained by applying GARCH

models (1,1). .

6. CONCLUSION

Throughout this article, we have tried to compare the dynamics of the volatility of Sukuk index of different
maturities and their conventional counterparts by performing several tests, namely the Student test, the Granger
causality test, the test. of Jarque Berra and the test of Ljung-Box e ARCH. Thus we modeled the behavior of
volatility using the unconditional volatility measured by the standard deviation and the conditional volatility
estimated by the models GARCH (1,1) and EGARCH (1,1).

The results of Student's tests show that there is no significant difference between the average returns of the
two index, except for maturity index of less than 8 years. For the Granger causality test, we note that there is a
unidirectional causal relationship in each index pair. Indeed the returns of conventional bonds of different maturities

cause in the sense of Granger their consort of Sukuk. In calculating the unconditional volatility estimated by the
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monthly standard deviation we find that the Sukuk index have the same behavior as their conventional counterparts
but with widely different magnitudes. Indeed, Sukuk index are much less volatile than index of conventional bonds
of the same maturity.

The modeling of the volatility of the returns index by the GARCH and EGARCH models shows that the Sukuk
index are significantly and largely less volatile than their conventional counterparts for all maturities, as well as the
volatility of the Sukuk index is more persistent compared to their conventional counterparts if the maturity exceeds
strictly 5 years and vice versa when the maturity is less than 5 years.

Finally, we conclude that Sukuk are generally less risky than conventional bonds because of the fact that in a
conventional bond the relationship between the subscriber and the issuer is identical to that of a debtor and a

creditor. Sukuk is generally a part of property in real and tangible assets, which minimizes the degree of taxation at

various risks.
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