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Abstract

[bookmark: _GoBack]We analyse the risk levels of sukuk portfolio compared to conventional bonds, using a sample data that is extracted from daily closing prices of Sukuk and bonds that are traded in Nasdaq Dubai’s security market. The recent data show that global interest in Sukuk instruments as an alternative source of financing has risen, due to its asset back structure. Whereas, discussion founded on the distinct riskiness of Sukuk, when compared to conventional bonds, remains a contentious topic. We conduct a comparative analysis on the risks associated with Sukuk and conventional. We examine the risk levels by measuring  and comparing VaR values of both Sukuk and traditional bonds. We also conduct historical and Monte Carlo simulation by incorporating the daily returns of 15 Sukuk and 15 conventional bonds sampled from the Nasdaq Dubai's security market. Results highlight that the daily returns of Sukuk and conventional bonds are significantly different as sukuk are exposed to daily losses compared to conventional bonds leading to the conclusion that a Sukuk portfolio is riskier than conventional bonds.
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1. INTRODUCTION
Sukuk provides an alternative source of funding, especially for large-scale projects and investments. Here, differences in Sukuk financing modes in comparison to  conventional instruments are considered regarding the extent to which risk levels yield significant similarities. The investors of Sukuk possess undivided beneficial ownership of the underlying assets, which entitles the certificate holders to shares in revenues generated from them (Afshar, 2013). Whereas, conventional bonds represent a contractual debt obligation in which the issuer is obliged to pay interest to the debt holder at an appointed date (Thomas et al., 2005).  
The first convertible Sukuk was issued in Dubai in 2007, in the same year, Malaysia's Khazanah National issued exchangeable Sukuk with an option to exchange them for the existing shares of the originator's subsidiaries. These issues attracted high interest both from investors as well as potential issuers of Sukuk, due to a narrative of risk reduction alternatives. Financial experts discussed the possibility of further innovation in Sukuk, such as contingent convertible Sukuk and reserve convertible Sukuk. Nevertheless, most of Shari’ah scholars have restricted these kinds of innovations due to their similarity with derivatives and excessive uncertainty (Al-Sayed, 2013).
Since the zero-coupon Sukuk is not tradeable in an Islamic secondary market, Sukuk investors  hedge  risk exposures applying embedded options by converting the Istisna Sukuk into real assets or usufructs. Investors are not forced to wait for the Sukuk's maturity before  converting the Sukuk into cash. Whereas,  investors avoid exposing the following market risks, such as, re-investment, credit, and interest-rate risks, particularly, where market volatility exists.
This study aims at empirically analysing the risk levels of sukuk portfolio compared to conventional bonds, using a sample data that is extracted from daily closing prices of Sukuk and bonds that are traded in Nasdaq Dubai’s security market. In doing so, this study employs Value at Risk (VaR) method to analyse and compare the risk level of Sukuk and conventional bonds portfolio.
This paper contributes to the literature on comparative analysis of Sukuk and conventional bonds by elaborating on their risk elements and challenges of Sukuk and bonds in the light of risk management. In the light of available large literature, this paper provides the insight to riskiness of Sukuk for potential investors as an alternative financial tool.  
The rest of the paper is organised as follows:  the section 2 presents a literature review to contextualise the subject matter, followed by the previous studies about the implementation of VaR models in portfolio risk measurements. The following section highlights the method of the research and data analysis, followed by VaR model application to Sukuk and conventional bonds and discussion on the empirical results. Finally, conclusion presents the summary of the findings and emphasizes recommendations for future research on the same characteristic studies.
2. LITERATURE REVIEW 
Sukuk acts as a vital tool for resource mobilization and a key instrument within the  developing Islamic financial industry. Few studies have empirically focused on the specific characteristics or stock market reactions to their issuance (Alam, Hassan and Haque, 2013). However, Jobst et al. (2008) in their seminal paper summarised  key issues encompassing the Sukuk market. Mentioning, despite the global fiscal crisis, a strong demand prevails from both Islamic countries and conventional financial institutions for Shari’ah compliant securities, like Sukuk instruments. Sukuk remain criticized on the precepts that they are commonly structured along similar lines of asset securitization as arising in conventional finance, thus, raising doubts over the uniqueness of Sukuk as innovative financial instruments. Such a contention, is further supported by Miller, Challoner, and Atta (2007) and Wilson (2008) who argue that issuers apply special attention to issue those Sukuk, which are identical to conventional bonds to simplify investors’ risk assessment of Sukuk and its returns, therefore, Sukuk return structure replicates conventional bonds and falls behind in areas of product innovation and pricing risk characteristics (Zulkhibri, 2015).
[bookmark: OLE_LINK234][bookmark: OLE_LINK235]Tariq and Dar (2007) and Zaidi (2009) discussed Sukuk structures and investigated risks associated with it.  Zaidi (2009) concluded that the risk of Sukuk are broader than those of its conventional counterpart because it inherited other risk factors aside from credit risk, namely, market risk, underlying asset risk, and regulatory risk. However, Tariq et al. (2007) introduced unique types of derivatives mitigating Sukuk risk management and compliance with Shari’ah principles. Arguing that introducing embedded options can form part of Islamic financial contracts, like leasing, instalments sale and Salam contracts. Noting, such options are not derivatives since they cannot be separated and sold independently as instruments. In addition, observing that swapping between a floating rate Sukuk and a fixed rate zero-coupon embedded Sukuk allows for creative Shari’ah compatible financial engineering, thereby, Sukuk can become highly competitive in the market and more accessible to investors. 
Godlewski, et al. (2013) examined reactions of Malaysian market investors to Sukuk announcements when compared to conventional bonds issues, using an event study methodology based on a sample of Malaysian listed companies.  Results show that the stock market remains neutral to announcements of conventional bond issues but reacts negatively to broadcasting Sukuk issues. Such variant responses are attributed to high demands for Islamic investment certificates and adverse selection endorsing Sukuk issuance by lower-quality debtor companies.  
Similarly, Alam et al. (2013) studied the impact of Sukuk and conventional bonds announcements on shareholder wealth and their determinants analysing 79 Sukuk and 87 conventional bonds between 2004 to 2012 in six developed Islamic financial markets. The overall time frame is divided into three parts: 2004 -2006 (before the crisis); 2007-2009 (during the crisis); and 2010-2012 (after the crisis). The study shows that the market reaction is negative for Sukuk announcements before and during the 2007 global fiscal crisis.  Market reaction remains positive for conventional bond pronouncements before the crisis period and negative during and after crisis periods. The size of bonds offered seems to have a negative impact on the cumulative abnormal return for Sukuk, whereas, it is positive for conventional bonds. 
On the other hand, Ariff and Safari (2012) studied Sukuk performance by examining the causal link between the performance of Sukuk and conventional bonds with the same performance and rating. Their results found no causal link between Sukuk performance and conventional bonds. 
[bookmark: OLE_LINK25][bookmark: OLE_LINK78]More recently, a study conducted by Boutti and Mosaid (2014) considered Sukuk and conventional bonds’ performance in Malaysia, comparing portfolios’ return by employing t-tests for paired samples, subsequently, testing the correlation between those returns. The results of the t-test for paired samples of Sukuk portfolios show that only one of the 10 portfolios are significant where the portfolio of bonds was not significant. On the other hand, both portfolios return show a positive correlation between that of Sukuk and bonds.
It is worth mentioning that the most relevant research in literature investigating the risk level of sukuk and conventional bonds was presented by Cakir and Raei (2007). The authors purposed that sukuk are truly different from conventional bonds when it comes to the risk reduction benefits. Work on VaR portfolios using samples of sovereign Sukuk and Eurobonds by the same issuer was conducted. In the study, they constructed two hypothetical portfolios. The first portfolio consists only of Eurobonds, while the other contains Sukuk and Eurobonds applying VaR methods of Delta-normal and Monte Carlo simulation. Results indicated that VaR is reduced for the portfolio containing Sukuk and Eurobonds compared to only Eurobonds, leading the authors to conclude that Sukuk does have some diversification advantages for investors, compared to conventional bonds. 
[bookmark: OLE_LINK86][bookmark: OLE_LINK88][bookmark: OLE_LINK102]Secondly, Hassan (2012) assessed potential differences between Sukuk and conventional bonds by capturing variances related to the diversification benefit that can be gained by adding Sukuk into conventional fixed income portfolios. Further, evaluation is offered concerning value at risk (VaR) of Sukuk compared with VaR of conventional bonds of the same issuer in two separate portfolios where the Delta-Normal Value at Risk approach to the sample is applied. Findings imply that Sukuk and conventional bonds prices have different behaviour in a secondary market. Further conclusions note, a presence of diversification gains when Sukuk is added to bond portfolios, in line with previous literature by Cakir and Raei (2007). In addition, the results show that a pure Sukuk portfolio is significantly riskier than a pure bond. These findings reflect those of Cakir and Raei (2007). However, he has incorporated bonds undertaken, and compared the risk level of Sukuk portfolios to conventional bonds, finding pure Sukuk portfolios significantly riskier than purely conventional bonds. 
Most of these studies attempt to compare Sukuk and conventional bonds in terms of their features, structures and market perceptions of them as alternative investments. However, the debate concerning whether Sukuk provides an efficient investment are still ongoing and there is insufficient empirical support  favouring Sukuk as an efficient alternative investment to conventional bonds. 
Literature has also drawn on the usage of VaR in portfolio risk analysis for Sukuk and conventional bonds where it has provided a set of empirical studies, despite its results and variation in conclusions  it contends in general that VaR methods are  accurate and suitable as portfolio risk management tools under certain conditions regarding data statistical properties. 
Other literature, however, contends that further models estimate the volatility of returns more accurately at extreme volatile periods than VaR analysis. To date, only one published paper appears to implement Value at Risk (VaR) analysis measuring risk diversification on Sukuk when compared to conventional bonds presented by Cakir and Raei (2007). Therefore, this paper aims to bridge the gap in Sukuk risk analysis compared to conventional bonds.
3. DATA AND METHOD
Quantitative research methodology is applied,  creating a statistical model  analysing  data through the Value at Risk method. A case study on United Arab Emirates’ Sukuk and conventional bonds issuances listed on Nasdaq Dubai's financial market is analysed.  Secondary data  is obtained from  listed Sukuk and conventional bonds issuance in Nasdaq Dubai's financial market. The data details daily closing prices of Sukuk and conventional bonds for a period of one-year from 18th January 2016 to 17th January 2017. Relevant data used for analysis,  the Sukuk and conventional bonds issuance satisfies the following two criteria: firstly,  data  excludes any Sukuk and bonds issuances  traded in the market for less  than one year. Secondly, it only considers  a maturity period of  3 to 10 years from the listed Sukuk and conventional bonds issuances. Sale based Sukuk were purposly excluded from the analysis, as they have very short maturity, and therefore they does not align for the comparitive analysis with the bonds. The sample data of 30 (15 Sukuk and 15 bonds) Sukuk and conventional bonds are selected randomly from a listed 70 Sukuk and conventional bonds that have satisfied those criteria. For example, there were only 15 samples of traditional bonds which satisfied the above-mentioned criteria. Therefore, we selected equal samples of 15 from each site.   The lists of Sukuk and conventional bonds and their descriptions are illustrated in Table 1 and Table 2 below: 
[bookmark: _Toc481617418][bookmark: OLE_LINK127]Table 1: List of Sukuk instruments
	List of Sukuk
	Issue date
	Maturity
	Tenor
	Amounts
	Type

	Dar Al Arkan Sukuk Co 
	18.05.2014
	24.05.2018
	5
	USD450 mln
	Wakala

	DIB Sukuk Limited 
	0/06/2015
	03.06.2020
	6
	USD750 mln
	Ijarah

	DIB Tier 1 Sukuk Ltd 
	02.04.2013
	20.03.2019
	6
	USD1 bln
	Mudarabah

	DIB Tier 1 Sukuk 2 Ltd 
	15.01.2015
	20.01.2021
	6
	USD1 bln
	Mudarabah

	DIP Sukuk Ltd 
	23.02.2014
	20.02.2019
	5
	USD300 mln
	Ijarah

	DP World Sukuk Ltd 
	03.07.2007
	02.07.2017
	10
	USD1.5 bln
	Mudarabah

	EMG Sukuk Limited 
	19.06.2014
	18.06.2024
	10
	USD750 mln
	Wakala

	Hong Kong Sukuk Ltd
	04.06.2015
	03.06.2020
	5
	ISD1 bln
	Ijarah

	Hong Kong Sukuk Ltd-Reg S
	21.09.2014
	18.09.2019
	5
	USD980 mln
	Ijarah

	ICD Sukuk Co. Ltd 
	22.05.2014
	21.05.2020
	6
	USD700 mln
	Ijarah

	IDB Trust Services Ltd
	25.02.2014
	26.06.2017
	3
	USD800 mln
	Wakala

	INDONESIA III-144A
	31.05.2015
	10.09.2024
	10
	USD178.1 mln
	Ijarah

	INDONESIA III
	31.05.2015
	10.09.2024
	10
	USD1.32 bln
	Ijarah

	JAFZ Sukuk Limited
	20.06.2012
	19.06.2019
	7
	USD650 mln
	Wakala

	RAK Capital 
	01.04.2015
	31.03.2025
	10
	USD1 bln
	Ijarah


Sources: Nasdaq Dubai; http://www.nasdaqdubai.com/listing/listed-securities
[bookmark: OLE_LINK110][bookmark: OLE_LINK117]As demonstrated in the above Table 1, the range of Sukuk issue size differs between the amount of USD 178.1 million to USD 1.5 billion, while the total combined amount of Sukuk issuance is USD 12.38 billion. The Ijarah finance model was the most popular mode of financing a total of USD 6.23 billion, presenting a total percentage of 50.3% when compared to other financing modes. Secondly, the largest Sukuk issuances was the Mudarabah model offering a value of 28.3%, a total amount of USD 3.5 billion, and Wakalah asset financing was a percentage of 21.4%.
[bookmark: _Toc481617419]Table 2: List of Conventional Bonds
	List of Bonds
	Issue date
	Maturity
	
Tenor
	
Amounts
	Type

	Agri Bank of China
	15.09.14
	11.9.17
	3
	USD15 bln
	Medium Term Notes

	Bank of China Ltd AD
	01.07.15
	30.6.17
	3
	USD20 bln
	Notes

	DP World Ltd GMTN - RegS
	10.06.15
	18.05.20
	5
	USD375.1 mln
	Bond

	DP World Ltd- 144A
	10.06.15
	18.05.20
	5
	USD124.9 mln
	Bond

	Dubai Holding C.O. Ltd
	01.02.07
	01.02.17
	10
	USD500 mln
	Notes

	Emirates NBD PJSC2015
	24.03.15
	23.3.22
	6
	USD550 mln
	Euro Medium Notes

	Emirates NBD PJSC 2015
	07.05.15
	06.05.20
	5
	USD350 mln
	Euro Medium Notes

	Emirates NBD PJSC 2014
	20.11.14
	19.11.19
	5
	USD1 bln
	Euro Medium Notes

	Emirates NBD PJSC 2013
	31.03.13
	28.03.23
	10
	USD750 mln
	Euro Medium Notes

	Emirates NBD PJSC 2014
	20.11.14
	19.11.19
	5
	USD1 bln
	Euro Medium Notes

	[bookmark: _Hlk480381585]Emirates NBD Tier 1 Ltd - PRP
	02.06.13
	30.5.19
	6
	USD1 bln
	Perpetual Security

	ICD Funding Ltd 
	22.05.14
	21.5.24
	10
	USD300 mln
	Euro Medium Notes

	Ind. & Com. Bank of China 
	27.05.15
	26.05.2020
	5
	USD400 mln
	Euro Medium Notes

	MAF Global Securities-14
	08.05.14
	7.5.2024
	10
	USD800 mln
	Medium Notes

	MAF Global Securities- 2013
	31.07.13
	5.7.2019
	6
	USD800 mln
	Medium Notes


Source: Nasdaq Dubai 
[bookmark: OLE_LINK118]As shown in Table 2 above, the range of conventional bonds issue size varies between USD 124.9 million to USD 20 billion, a total of USD 43.1 billion altogether. Whereas, Bonds and Notes amount to a value of 48.8% equating to a total of USD 21 billion, while the second largest issued conventional bonds are Medium Terms Note at 38.6%.  Euro Medium Notes was 10.3% and Perpetual Security has a value of 2.3%.    
[bookmark: _Toc481617402]Sukuk and conventional bonds have a limited range of maturity from 3 to 10 years, except Emirates NBD Tier 1 Ltd- PRP, which is a perpetuity security with no limited time of maturity. Since there is limited available information on firms issuing both Sukuk and conventional bonds, attempts were made to find the Sukuk and bonds issuances from the same country to give an adequate comparison while eliminating state and industry risks. 
Data Analysis
[bookmark: OLE_LINK3][bookmark: OLE_LINK67][bookmark: OLE_LINK68]As previously mentioned, data analysis applied is quantitative in nature and involves several research methods. The study uses the Value at Risk (VaR) method as a main statistical tool by employing the Historical simulation and Monte Carlo simulation models to analyse risk levels of Sukuk and conventional bonds. An F-test is used to evaluate any differences between Sukuk and conventional bonds. Firstly, the log-normal daily returns are calculated from the daily closing prices of Sukuk and conventional bonds, and descriptive analysis through Excel calculating the expected average returns, variance, standard deviation, and skewness is applied. This descriptive statistic measures the central tendency and spread of data which allows a summary of data analysis. Historical simulation is then applied to examine the risk level of Sukuk and conventional bonds for the holding period of one year.  
[bookmark: OLE_LINK147][bookmark: OLE_LINK231][bookmark: _Toc481617403][bookmark: OLE_LINK28][bookmark: OLE_LINK29]Secondly, the Monte Carlo simulation (MCS) model is applied to simulate the expected future returns distribution randomly to analyse possible losses of portfolio for Sukuk and conventional bonds. However, due to the literature recommendations and limited information on Sukuk and conventional bonds in the UAE’s financial market, the MCS is a more effective method to check the VaR risk level of Sukuk and conventional bonds since it allows the repeated simulations of daily returns of portfolios, using a random process of NORMSINV(RAND) function of Excel. The study employs two VaR estimates of MCS; firstly, the 10 days holding period of the VaR estimates with 99% confidence level, as per recommendations of the Basel Committee. Another reason behind the 10 days VaR estimates is because Sukuk are not very liquid products and require enough time to be traded on security markets. Secondly, the study generates (5000 repetitions) possible paths for the VaR estimates using randomly generated numbers to analyse the risk level of Sukuk and conventional bonds over the holding period.  
Value at Risk Method
The Historical simulation method uses real data and reflects actual behaviour of the  sample data. It provides a more reliable level of VaR estimation if the real distributions of sample data are ‘at tails’. In addition, it is easier to estimate unlike other methods of VaR models (Mentel, 2013). Drawbacks to the model include: it assumes the historically simulated distribution can represent the future distributions; it possesses higher variation compared to other models; and needs considerable number of data to estimate the quantiles of the empirical distribution (Hassan, 2012). 
[bookmark: OLE_LINK197][bookmark: OLE_LINK189][bookmark: OLE_LINK194]Whereas, the Monte Carlo simulation (MCS) model simulates the risk factors randomly rather than being analytically obtained, such as, in the Delta-Normal model. The MCS has several advantages making it the most comprehensive model to measure market risks, if accurately implemented including: it is flexible to incorporate time variations in the returns or the volatility of the returns and can be implemented in the presence of fat tails; it can also be applied to any type of portfolios. On the other hand, the MCS details disadvantages such as: it is more complex to compute, and system implementation is costly; and it relies on specific stochastic processes for the risk factors, which can lead to inaccurate results when the stochastic process used are wrong (Hassan, 2012). 
[bookmark: _Toc481617404]VaR Calculations
In this section, the study derives general formulas of VaR models, including both Historical and Monte Carlo simulations. The basic concept of calculating VaR along with its probability and density function is shown in Table 3, which demonstrates the maximum loss of portfolios over a given time span where the chosen confidence level of VaR lies on a horizontal axis in a particular time. If the returns are normally distributed, the VaR confidence level of 95%’s Z-value is 1.645; and VaR at 99% confidence level, Z-value is 2.326. For example, the maximum loss of portfolio over a given time horizon is an amount of y-axis with a probability of 95% (see Boxed section) as shown in Figure 1 (Ahmed and Khan, 2001, p. 43-44).
	[bookmark: _Toc481617429][image: ]Figure 1: VaR confidence level
Sources: Ahmed et al., (2000, p. 44)


In calculating historical simulation, the model uses the calculated log-normal daily returns of Sukuk and conventional bonds over the holding period of 250 trading days and the daily returns are calculated as follows:
 Daily returns = LN (Pt/Pt-1)				(1)
Where P1 is the price for today on Sukuk and conventional bonds and P0 is the price of Sukuk and conventional bonds for day before, and 0, 1…t, is the holding period of portfolios. Here, to calculate the VaR using the Historical simulation model with 99% of confidence level, the Excel function of Percentile on daily returns are applied as follows:
	VaR =	PERCENTILE(r1…t), Zα)			(2)
VaR =	PERCENTILE(RETURNS RANGE, 1%)	(3)
Where r1...t is the periodic daily returns of Sukuk and conventional bonds in “t” for holding period over the time, Zα is the VaR confidence level of 99%. 
In the case of Monte Carlo simulation, the study uses a geometric Brownian motion process to describe future returns on Sukuk and conventional bonds. The method uses two component parameters; drift which is a constant directional movement and random shock that presents the market volatility as shown below:
[bookmark: OLE_LINK232][bookmark: OLE_LINK212][bookmark: OLE_LINK213]Future daily returns = 	drift + σ * Z 				(4) 
[bookmark: OLE_LINK214][bookmark: OLE_LINK215]Future daily returns =  (µ – (σ2/2)*t + σ * Z			(5)
The drift is calculated from the mean (µ) minus half of the variance over time as shown in equation 5, σ is the volatility, and Z is the random variable from standard normal distribution N (0.1) using Excel function of NORMSINV(RAND), which will generate a simulated value of normal random variables having the parameters of mean (μ) and standard deviation (σ). Hence, the future expected daily returns are calculated by employing Monte Carlo simulation as follows:
[bookmark: _Hlk480657830]Future daily returns =	NORMINV(RAND(), μ, σ)			(6)
In this study, future daily returns are simulated using the above formula and the simulated daily returns use as 10 days for a holding period with a 99% confidence level of VaR estimates to analyse the risk level of Sukuk and conventional bonds portfolios. Also, to increase the accuracy of calculations 5000 simulations of Sukuk and conventional bonds daily returns will be run. According to Dowd (2005), ‘Monte Carlo simulation procedures, accuracy will vary with square root of number of trial’, so the more simulation, the better the result outcomes. In addition, the study presents the expected daily returns of Sukuk and conventional bonds in line chart and frequency, Histogram, to plot the simulated future returns to examine the normality distribution of the expected returns both Sukuk and conventional bonds.
[bookmark: _Toc481617405]F-Test Analysis
F-Test is used to test if the variance of two populations are equal. The test can be a two-sided test or one-tailed test. Whereas, the two-tailed version tests against the alternative hypothesis that the variances are not equal. On the other hand, the one-tailed version only tests in one direction that is the variance from the first population is either greater than or less than (but not both) the second population variance. Also, the F-test uses the Chi square test as combined method to find the p-value. Therefore, the F-test hypothesis is defined for a two-tailed test as follows (NIST, 2013): 
	H0 = 
	H1= 
F =  					(7)
[bookmark: _Toc481617406]Where  and  are the sample variances. The more this ratio deviates from 1, the stronger the evidence for unequal population variances. The study will apply the two-tailed test, which tests against the alternative that the variance is not equal with a 99% confidence level. Therefore, this method will test if there is difference between Sukuk and conventional bonds risk level. 


4. FINDINGS 
[bookmark: OLE_LINK146]The study presents VaR application to Sukuk and conventional bonds and discusses the empirical results that are obtained from the Historical and Monte Carlo simulation models and then presents the assessment and discussion of the results.
[bookmark: _Toc481617407]Descriptive Statistics of Sukuk and Conventional Bonds
[bookmark: OLE_LINK74][bookmark: OLE_LINK109][bookmark: OLE_LINK218][bookmark: OLE_LINK219][bookmark: OLE_LINK80]As illustrated in Table 3 and Figure 4, they report the descriptive statistics for the sample data of Sukuk and conventional bonds, using the Excel data tool which calculates daily returns’ mean of 250 daily returns, variance, standard deviation, and skewness of the returns distribution for Sukuk and conventional bonds. 
[bookmark: _Toc481617420]Table 3: Descriptive Characteristics of Sukuk Daily Returns
	List of Sukuk
	Mean of daily returns
	Variance
	Standard deviation
	Skewness

	[bookmark: _Hlk481086701]Dar Al Arkan Sukuk Co
	0.035%
	0.008%
	0.899%
	-124%

	DIB Sukuk Ltd
	0.030%
	0.005%
	0.722%
	156%

	DIB Tier 1 Sukuk Ltd 
	0.025%
	0.002%
	0.445%
	57%

	DIB Tier 1 Sukuk 2 Ltd 
	0.017%
	0.004%
	0.643%
	-1%

	DIP Sukuk Ltd 
	0.006%
	0.000%
	0.123%
	-231%

	DP World Sukuk Ltd 
	-0.010%
	0.000%
	0.221%
	-59%

	EMG Sukuk Limited 
	0.021%
	0.004%
	0.603%
	-73%

	ICD Sukuk Co. Ltd 
	0.002%
	0.000%
	0.169%
	-30%

	IDB Trust Services Ltd 
	-0.002%
	0.000%
	0.083%
	199%

	INDONESIA III -144A
	0.011%
	0.003%
	0.553%
	-275%

	INDONESIA III 
	0.029%
	0.001%
	0.374%
	-19%

	JAFZ Sukuk Ltd 
	0.001%
	0.008%
	0.882%
	-3%

	Hong Kong Sukuk Ltd 
	-0.005%
	0.000%
	0.164%
	-76%

	Hong Kong Sukuk Ltd -Reg S
	0.000%
	0.001%
	0.276%
	17%

	RAK Capital 
	0.016%
	0.001%
	0.321%
	-64%

	Average
	[bookmark: OLE_LINK95][bookmark: OLE_LINK101]0.012%
	0.003%
	0.432%
	-35%



[bookmark: OLE_LINK94][bookmark: OLE_LINK131]As shown in the Table 3, most of the Sukuk issuances have a positive mean 0.012%, except for DP World Sukuk Ltd IDB Trust Services Ltd, and Hong Kong Sukuk Ltd which shows a negative of expected daily returns. Also, Dar Al-Arkam Sukuk and JAFZ Sukuk Ltd dispense the highest volatility of 0.899% and 0.882% in which their daily returns are more volatile than the others. In addition, DIB Sukuk Ltd has a higher volatility of 0.722% too. 
[bookmark: _Toc481617433]Figure 2: Distribution of Average Daily Returns for Sukuk

[bookmark: _Hlk481092472][bookmark: OLE_LINK220][bookmark: OLE_LINK11]Furthermore, the above Figure 2 indicates that the expected daily returns are not normally distributed around the mean but inclined more towards negative values in the left tail. Whereas, the return distribution of Sukuk are skewed and falls in the left tail. Also, there are some extreme daily return outliers that effects overall daily return distributions. More precisely, the expected returns of Sukuk are more left skewed as presented in Figure 2. This means that daily returns of Sukuk are in negative outcome which clusters more in left tail. 
[bookmark: OLE_LINK10]As shown in Table 4, most of the conventional bonds also have a positive mean, except for Dubai Holding C.o. Ltd, Emirates NBD PJSC 2015, and ICD Funding Ltd that shows a negative mean of daily returns as well as ICD Funding Ltd which provides a higher standard deviation of 0.760%, this shows that the expected of ICD Funding has a higher spread of returns when compared to other bonds. In general, conventional bonds daily returns are less volatile compared to Sukuk except ICD Funding Ltd and MAF Global Securities 2014. 
[bookmark: _Toc481617421]Table 4: Descriptive Characteristics of Conventional Bonds Daily Returns
	List of Bonds
	Mean of daily returns
	Variance
	Standard deviation
	Skewness

	Agri Bank of China 
	0.002%
	0.000%
	0.105%
	-68%

	Bank of China Ltd 
	0.004%
	0.000%
	0.090%
	22%

	DP World Ltd GMTN- RegS
	0.018%
	0.000%
	0.198%
	172%

	DP World Ltd- 144A
	0.008%
	0.001%
	0.245%
	-48%

	[bookmark: _Hlk481090921]Dubai Holding C.O. Ltd 
	-0.002%
	0.001%
	0.273%
	16%

	Emirates NBD PJSC2015 
	0.011%
	0.000%
	0.148%
	-150%

	[bookmark: _Hlk481090950]Emirates NBD PJSC 2015
	-0.004%
	0.000%
	0.131%
	-23%

	Emirates NBD PJSC 2014
	0.028%
	0.000%
	0.203%
	-31%

	Emirates NBD PJSC 2013
	0.008%
	0.000%
	0.084%
	-78%

	Emirates NBD PJSC 2014
	0.009%
	0.000%
	0.101%
	-264%

	Emirates NBD Tier 1 Ltd- PRP
	0.012%
	0.000%
	0.165%
	-90%

	[bookmark: _Hlk481090975]ICD Funding Ltd 
	-0.004%
	0.006%
	0.760%
	-9%

	Ind. & Com. Bank of China 
	0.035%
	0.001%
	0.309%
	514%

	MAF Global Securities 2014
	0.017%
	0.004%
	0.606%
	-26%

	MAF Global Securities 2013
	0.004%
	0.000%
	0.098%
	-122%

	Average
	0.010%
	0.001%
	0.235%
	-12%


[bookmark: OLE_LINK12]
On the other hand, the overall mean of returns on Sukuk is 0.012% is slightly higher than conventional bonds’ mean of 0.010% were as the descriptive statistics result points out that Sukuk instruments are more volatile and riskier than conventional bonds. 
[bookmark: _Toc481617434]Figure 3: Distribution of Average Daily Returns for Conventional Bonds


The sample skewness of conventional bonds shows that daily returns are not distributed equally around the mean and there are some outliers of daily returns as illustrated the above Figure 3. Also, the chart shows that the average daily returns of conventional bonds are skewed to the left tail. However, the expected daily returns are more skewed to the left tail but it shows that they are slightly less skewed compared to Sukuk daily average returns as presented in the histogram charts of Figures  2 and 3. This means that daily returns of Sukuk are in negative outcome which clusters more in left tail. 
[bookmark: _Toc481617408]Historical Simulation Results
[bookmark: OLE_LINK137]Historical simulation is implemented by using log-normal daily returns of Sukuk and bonds issuances taking 250 trading days in a year. The VaR with confidence of 99% is simply calculated as 1% percentile of hypothetical loss or gain of probability density function, but mainly we concern the left tail of the bell curve values which are the worst loss in a time. 
[bookmark: _Toc481617422][bookmark: OLE_LINK153]Table 4: Historical Simulation for Sukuk and Conventional Bonds at 99% of VaR Confidence
	[bookmark: OLE_LINK151][bookmark: OLE_LINK152]List of Sukuk
	VaR
	List of Bonds
	VaR

	Dar Al Arkam Sukuk Co
	-3.54%
	Agri Bank of China 
	-0.35%

	DIB Sukuk Limited 
	-1.17%
	Bank of China Ltd AD
	-0.22%

	DIB Tier 1 Sukuk Ltd 
	-0.62%
	DP World Ltd GMTN- RegS
	-0.60%

	DIB Tier 1 Sukuk 2 Ltd 
	-1.27%
	DP World Ltd- 144A
	-0.41%

	DIP Sukuk Ltd 
	-0.33%
	Dubai Holding C.O. Ltd 
	-0.75%

	[bookmark: OLE_LINK129][bookmark: OLE_LINK130]DP World Sukuk Ltd 
	-0.20%
	Emirates NBD PJSC2015 
	-0.53%

	[bookmark: _Hlk480500767]EMG Sukuk Limited 
	-0.62%
	Emirates NBD PJSC 2015
	-0.19%

	ICD Sukuk Co. Ltd 
	-0.28%
	Emirates NBD PJSC 2014
	-0.19%

	IDB Trust Services Ltd 
	-0.22%
	Emirates NBD PJSC 2013
	-0.25%

	INDONESIA III -144A
	-2.04%
	Emirates NBD PJSC 2014
	-0.39%

	[bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: _Hlk480493860]INDONESIA III 
	-1.14%
	Emirates NBD Tier 1 Ltd- PRP
	-0.52%

	[bookmark: _Hlk480500351]JAFZ Sukuk Ltd 
	-0.41%
	ICD Funding Ltd 
	-0.73%

	Hong Kong Sukuk Ltd 
	-0.51%
	Ind. & Com. Bank of China 
	-0.61%

	[bookmark: _Hlk480500518]Hong Kong Sukuk Ltd -Reg S
	-0.26%
	MAF Global Securities-14
	-1.12%

	RAK Capital 
	-0.88%
	MAF Global Securities-13
	-0.39%

	Average
	-0.90%
	Average
	-0.48%



[bookmark: OLE_LINK155][bookmark: OLE_LINK156][bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK138][bookmark: _Hlk480667169]Table 4 illustrates the value of VaR on Sukuk and conventional bonds with the VaR confidence of 99% level over a period of a given time. Whereas, the riskiest Sukuk are Dar al-Arkam Sukuk with the VaR of (-3.54%) and Indonesia III-144A with VaR of (-2.04), while the lowest VaR is the DP World Sukuk (-0.20%). On the other hand, the average VaR on Sukuk is (-0.90%), while the conventional bonds average VaR is (-0.48). This shows that Sukuk are twice as risky as conventional bonds detailed in the above table.  In addition, the riskiest bonds are from MAF Global Securities-14 and Dubai Holding Co. VaR values of (-1.12% and -0.75%), while the lowest VaR on bonds is Emirates NBD PJSC 2014 for (-0.19).
[bookmark: _Toc481617435]Figure 4: VaR of Sukuk and Bonds Using Confidence Level of 99%

[bookmark: OLE_LINK142][bookmark: OLE_LINK143][bookmark: OLE_LINK159][bookmark: OLE_LINK148]As illustrated the above in Figure 4, Sukuk has a higher risk level of daily returns than conventional bonds which shows that bonds are less risky than a Sukuk. Whereas, the average VaR on Sukuk is almost twice as high as the average VaR on conventional bonds as shown in Figure 4. Furthermore, the bonds daily returns are more stable than the Sukuk over the period. Therefore, this shows that Sukuk daily returns are more volatile and riskier than conventional bonds.
[bookmark: _Toc481617409]Monte Carlo Simulation Method
[bookmark: OLE_LINK150][bookmark: _Toc481617423]Here, the risk level of Sukuk and bonds using Monte Carlo simulation (MCS) model with the VaR 99% confidence level are described. To compute VaR, the study applies two VaR estimations: firstly, the study estimates 10 business days of holding period for randomizing daily returns, as per recommendations of the Basel Committee. In addition, Sukuk are not very liquid products and require time to be traded. Secondly, the study estimates randomly the VaR by simulating daily returns into (5000 repetitions) where the model applies to two parameters: drift which is a constant directional movement and random shock for volatility as presented in equation 3. Table 5 presents the value of VaR on Sukuk and conventional bonds using Monte Carlo simulation with the VaR of 99% confidence level. Hong Kong Sukuk Ltd and Dar Al Arkam Sukuk provide the highest VaR risk levels of (-0.165% and -0.162) in 10 days holding period and the highest VaR values of (-2.13%) for Dar Al Arkam and (-1.99%) for Hong Kong Sukuk Ltd. Whereas, the lowest VaR values are provided by Indonesia III-144A in both the 10 days and 5000 runs of VaR estimates.
Table 5: Monte Carlo Simulation for Sukuk and Bonds in 99% of VaR Confidence
	List of Sukuk
	VaR*
	VaR**
	List of Bonds
	VaR*
	VaR**

	Dar Al Arkam Sukuk Co
	-1.52%
	-2.13%
	Agri Bank of China 
	-0.22%
	-0.24%

	DIB Sukuk Limited 
	-0.29%
	-0.54%
	Bank of China Ltd AD
	-0.20%
	-0.20%

	DIB Tier 1 Sukuk Ltd 
	-0.83%
	-1.47%
	DP World Ltd GMTN- RegS
	-0.32%
	-0.45%

	DIB Tier 1 Sukuk 2 Ltd 
	-1.05%
	-1.44%
	DP World Ltd- 144A
	-0.21%
	-0.57%

	DIP Sukuk Ltd 
	-0.33%
	-0.28%
	Dubai Holding C.O. Ltd 
	-0.47%
	-0.67%

	DP World Sukuk Ltd 
	-0.22%
	-0.55%
	Emirates NBD PJSC2015 
	-0.30%
	-0.34%

	EMG Sukuk Limited 
	-1.34%
	-1.37%
	Emirates NBD PJSC 2015
	-0.18%
	-0.31%

	ICD Sukuk Co. Ltd 
	-0.81%
	-1.18%
	Emirates NBD PJSC 2014
	-0.38%
	-0.43%

	IDB Trust Services Ltd 
	-0.32%
	-0.39%
	Emirates NBD PJSC 2013
	-0.14%
	-0.19%

	INDONESIA III -144A
	-0.16%
	-0.20%
	Emirates NBD PJSC 2014
	-0.11%
	-0.22%

	INDONESIA III 
	-0.06%
	-1.38%
	Emirates NBD Tier 1 Ltd- PRP
	-0.07%
	-0.39%

	JAFZ Sukuk Ltd 
	-0.95%
	-1.30%
	ICD Funding Ltd 
	-0.86%
	-1.73%

	Hong Kong Sukuk Ltd 
	-0.40%
	-0.39%
	Ind. & Com. Bank of China 
	-0.15%
	-0.66%

	Hong Kong Sukuk Ltd -Reg S
	-1.65%
	-1.99%
	MAF Global Securities-14
	-1.18%
	-1.42%

	RAK Capital 
	-0.24%
	-0.71%
	MAF Global Securities-13
	-0.29%
	-0.22%

	Average
	-0.68%
	-1.02%
	Average
	-0.34%
	-0.54%

	*VaR of 10 days holding period simulations.
**VaR of 5000 randomly iterations.



[bookmark: OLE_LINK160]In the case of bonds, MAF Global Securities-14 and ICD Funding Ltd have the highest VaR Values of (-1.18% and -0.86%) in 10 days, as well as, the highest VaR estimates of (-1.73% and -1.42%) in the VaR estimates of 5000 repetitions. While the lowest VaR on bonds is Emirates NBD PJSC 2014 for (-0.11%). In summarising, the VaR values of Sukuk are higher than conventional bonds VaR values in both the day VaR and 5000-iterations as shown the above Table 5. Therefore, the model shows that the expected average for the daily returns loss of value cannot exceed (-0.68%) for Sukuk and (-0.34%) for bonds with 99% confidence level in 10 days VaR estimates. Whereas, the expected average of daily returns loss of value cannot exceed more than (-1.02%) for Sukuk and (-0.54%) with 99% confidence level in the second VaR estimates of 5000 iterations.  
[bookmark: _Toc481617436]Figure 5: VaR of Sukuk and Bonds in 10 Days Holding Period and VaR Estimates of (5000 Repetitions) with 99% Confidence Level

Figure 5 reveals clearly that VaR risk level of Sukuk are greater than conventional bonds in both the 10-day holding period and the VaR estimates of (5000 iterations) as shown in the above figure. This illustrates that expected daily returns of Sukuk are almost double those of conventional bonds in both the Historical and Monte Carlo simulation models. Therefore, Monte Carlo simulation strongly supports the results of Historical simulation, which means that Sukuk has more risk than conventional bonds and we can conclude that Sukuk risk levels are strongly higher than conventional bonds which indicates that Sukuk instruments are different and riskier than conventional bonds.  
In addition, a line chart and frequency histogram are used to simulate the expected daily returns of Sukuk and conventional bonds as shown in Figure 6, by selecting the highest and the lowest VaR values of Sukuk and conventional bonds. In the case of Dar Al Arkam Sukuk, the line chart in 10 days VaR estimates shows that the expected daily returns of the Dar Arkam are volatile in the 10 days’ period, indicating more risk. Whereas, expected returns are more stable and normally distributed after performing 5000 simulations as shown in Figure 7. For the lowest Sukuk VaR values, the expected daily returns of Indonesian III Sukuk are less volatile and normally distributed, illustrated in Figure 6 (see Appendix B).
[bookmark: _Toc481617437]Figure 6: Sukuk Distribution in Line Chart and Histogram


With conventional bonds, the expected daily returns of ICD Funding provides a changing trend in the10 days’ holding period applying the Monte Carlo simulation, which means that its daily returns are not stable compared to others. On the other hand, its expected returns appear stable and normally distributed in 5000 runs’ VaR estimates as presented in Figure 7, while Emirates NBD BJSC-14 are more stable and normally distributed after performing 5000 simulations (see Appendix C).
[bookmark: _Toc481617438]Figure 7: Conventional Bonds Distribution in Line Chart and Histogram



[bookmark: _Toc481617410]
Comparing VaR Results of Historical and Monte Carlo Simulation
Comparison is, now, offered of  both methods’ results of VaR calculations in Historical and Monte Carlo simulations (MCS) as reported in Figures 6 and 7. The worst expected loss of values in a day for Sukuk and bonds’ portfolios are calculated by multiplying the worst daily returns of VaR estimates with a hypothetical portfolio value of $100,000. For example, historical simulation method shows a VaR of $900 for a portfolio of Sukuk issuance and a VaR of $480 for bonds’ portfolio. This implies that one can expect the maximum daily loss on the market value of the Sukuk portfolio will not be larger than $900 and for bonds’ portfolios will not be greater than $480 of its value at 99% of the time. It also means that there is a 1% chance the loss could be larger than those values. 
[bookmark: _Toc481617424]Table 6: Maximum Loss of Sukuk and Conventional Bonds’ Portfolios
	
	Method 
	VaR of Sukuk
	Loss of Sukuk portfolios
	VaR of Bonds
	Loss of Bonds portfolios
	Change

	Historical simulations
	-0.90%
	-$900
	-0.48
	-$480
	47%

	Monte Carlo simulation:
	
	
	
	
	

	
	VaR of 10 days
	-0.68%
	-$680
	-0.34
	-$340
	50%

	
	VaR of (5000 replications)
	-1.02%
	-$1,020
	-0.54
	-$540
	47%

	
	*VaR confidence level of 99%.
**VaR Values are percentages of expected returns loss in holding period.
	


[bookmark: OLE_LINK169]
In the case of the MCS method, results show a VaR of $680 for a portfolio of Sukuk and a VaR of $340 for bonds’ portfolios in VaR estimates of 10 days. Whereas, a VaR of $1,020 for a portfolio of Sukuk and a VaR of $540 for a portfolio of bonds in VaR estimates of (5000 iterations). Therefore, this suggests that the worst daily loss of Sukuk portfolio will not exceed $680 and $340 for bonds with the 99% confidence level in 10 days VaR estimates. In the second model of (5000 iteration) MCS, the maximum loss in a day will not exceed $1,020 for a Sukuk portfolio and $540 for bonds, which means that there is a 1% chance the loss could be larger than these VaR estimates.

[bookmark: OLE_LINK170]On the other hand, the historical simulation shows that the expected daily loss of Sukuk portfolios are greater than a portfolio of bonds with a value of 47%. Similarly, the results of Monte Carlo simulation show that the percentage change of both methods are close to the historical simulation method which highlights that the findings are robust when compared to each other. For example, the expected daily losses of Sukuk portfolios are higher than those of conventional bonds,’ illustrating 50% in a 10-day holding period. Whereas, the second method shows that Sukuk have higher losses of 47% compared to conventional bonds. However, the slight differences apparent to both methods can be attributed to the extent to which returns on Sukuk and bonds diverge from normal presumptions, whereby, deviation from normality can lead to a different estimate of VaR when a normality assumption is dropped both in Historical simulation and the MCS methods. As illustrated in the above Table 6, Sukuk portfolios have a higher VaR risk level of expected daily losses than the conventional bonds. This highlight Sukuk as riskier than conventional bonds. 
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]However, differences between Sukuk and conventional bonds risk level were tested using the F-test model by employing Minitab software. The results show that p-value is less than 0.01 with a 99% confidence level as presented in Figure 8, which confirms that there are significance differences between the risk level of Sukuk and conventional bonds (see Appendix D). Therefore, this results in a null hypothesis to be rejected, and, hence, accept the opposite. Therefore, the statement that Sukuk and bonds should have similar levels of risk were incorrect as revealed through the above figures, hence, a rejection of the null hypothesis, which illustrates no difference between Sukuk and conventional bonds, and the results support the alternative hypothesis that stated Sukuk are riskier than conventional bonds.  
[bookmark: _Toc481617439]Figure 8: F-Test Results for Sukuk and Conventional Bonds
[image: ]
[bookmark: OLE_LINK179][bookmark: OLE_LINK180][bookmark: OLE_LINK76]Furthermore, the study shows that Sukuk inherits higher market and credit risks than conventional bonds due to some restrictions that Shar’iah principles impose on Sukuk risk management. Also, other risks related to Sukuk are legal and regulatory risks  specific to Sukuk  may effect the Sukuk returns, and operational risks, which donot effect conventional bonds. Therefore, these risk factors place a major disadvantage on Sukuk competiveness in the global market as an alternative investment product.


5. [bookmark: _Toc481617411]CONCLUSION 
Sukuk is an important instruments of an Islamic financial system, and normally, allow mobilisation of resources. This helps Islamic financial institutions to match their assets and liabilities. Whereas, the Sukuk market has diverged from initial Sukuk issuances by financial institutions to issuers ranging from infrastructure development, aircraft financing, socially responsible investing, Takaful sector, capital enhancement purposes, and so forth. Also, Sukuk encourages small investors to participate in Islamic financing and earn profits at the same time. 
The uniqueness of Sukuk from its conventional counterparts has been a debatable issue among scholars and within relevant literature as an alternative to investment products. This study introduced a portfolio of Sukuk and conventional bonds to evaluate the risk level of Sukuk and conventional bonds. The results show that Sukuk portfolios have a higher VaR risk level of the expected daily losses than the traditional bonds in both Historical simulation and Monte Carlo simulation. Therefore, the empirical evidence reveals that Sukuk instruments are different to, and riskier than, conventional bonds. However, the study shows that Sukuk inherits higher market and credit risk than traditional bonds due to some restrictions that Shari’ah principles impose on Sukuk risk management.  Also, the results confirm that these risks may be associated with other risk factors of Sukuk, such as, legal, regulatory, and operational risks, not affecting conventional bonds. Therefore, these specific risks may place significant disadvantage on the competitiveness of Sukuk in global markets as an alternative investment product.
There is little research regarding Sukuk compared to conventional products in literature. Therefore, this study fills the gap by examining risk levels of Sukuk instruments, when compared to conventional bonds. The findings reflect those of Cakir and Raei (2007) and Hassan (2012). 
Finally, this study evaluates risks of Sukuk when compared to conventional bonds by investigating it as an alternative investment instrument. Although, the findings of this study are based on a reasonable sample of Sukuk and conventional bonds' portfolios, further studies including corporate and sovereign Sukuk and conventional bonds issuers, such as Qatar, Bahrain, Kuwait, and Saudi Arabia will produce better evaluations of Sukuk effects on investment portfolios.
Interesting aspects for future research include an examination and comparison of different industry sectors of Sukuk and conventional bonds in the Gulf states. Here, other methods of Sukuk risk evaluation may be applied using suitable software, since recent risk evaluation studies on Sukuk and bonds rely mainly on VaR Method analysis.
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Table 1: Main types of sukuk structures.
	Sukuk type
	Characteristics

	Murabaha
(mark-up sale)
	Usually used for purchasing products under an instalment sales contract. In this type of transaction, an asset is acquired by the purchaser (usually a bank); from a third party, at the demand of the originator. The product is then resold to the originator at an agreed mark-up for immediate or deferred payment in instalments.

	
Istisna
(Supply agreement)
	Generally used in infrastructure and large developmental projects. In this type, the Islamic financial institution funds the project during its construction phase, whilst acquiring the title to that asset. Ownership is then passed on to the developer upon competition of the project.

	Salam (futures contract)
	The buyer pays the seller the full price of a product, with the promise to be delivered at a future date.

	Ijarah
(rental and lease agreements)
	Based on a leasing scheme, the financing party purchases property, equipment or other asset desired by the originator and then leases it to the client for a rental fee. At maturity, the originator repurchases the underlying asset.

	Wakala
(agency agreement)
	One party (either the bank or client) serves as an agent to the originator undertaking transactions on his behalf.

	
Mudaraba (partnership agreement)
	A partnership agreement where the funds to finance a project are supplied by the provider of capital; while the entrepreneur offers labour and expertise. Profits ratios are agreed upon and are shared accordingly. However, in the case of loss, all losses are borne by the owner of capital; as the liability of the entrepreneur is restricted only to his time and effort.

	
Musharakah (Equity partnership agreement)
	Represents ownership of partnership equity. The financing party and originator contribute assets (cash or property) to a joint venture and share the generated profits according to predetermined ratios, whereas losses are split according to the respective capital
contributions.


[bookmark: OLE_LINK83][bookmark: OLE_LINK84]Source: Lackman (2015); Kammer et al. (2015, pp.33-34)

[bookmark: _Toc481617414][bookmark: _Hlk481518608][bookmark: _Hlk481515700][bookmark: _Hlk481515671][bookmark: _Hlk481516152][bookmark: _Hlk481516679]APPENDIX - B
Sukuk for 10 Day Monte Carlo simulation and (5000 iterations) tabulated in a histogram.










[bookmark: _Hlk481592650][bookmark: _Hlk481595255][bookmark: _Toc481617415][bookmark: _Hlk481528827]APPENDIX - C 
Conventional bonds for 10 Day Monte Carlo simulation and (5000 iterations) tabulated in a histogram.










[bookmark: _Toc481617416]APPENDIX - D
F-Test Analysis for sukuk and conventional bonds
Test and CI for Two Variances 

Method

Null hypothesis         	σ(First) / σ(Second) = 1
Alternative hypothesis  	σ(First) / σ(Second) ≠ 1
Significance level      	α = 0.01

Statistics
                               	99% CI for
Sample    N  StDev  Variance      StDevs
First   250  0.005     0.000  	(0.005, 0.006)
Second  250  0.003     0.000  	(0.003, 0.003)

Ratio of standard deviations = 1.673; 
Ratio of variances = 2.799

99% Confidence Intervals
                            	CI for
         	CI for StDev      	Variance
Method       Ratio           	Ratio
F       	(1.420, 1.971)  	(2.017, 3.883)

Test and CI for Two Variances 
Tests: 

  	                    	Test
Method  DF1  DF2  	Statistic  	P-Value
F       249  249       2.80    	0.000
[image: ]
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Sukuk Expected Returns	-0.71%	-0.63%	-0.55%	-0.47%	-0.39%	-0.32%	-0.24%	-0.16%	-0.08%	0.00%	0.08%	0.15%	0.23%	0.31%	0.39%	More	1	0	1	1	3	1	2	2	17	68	101	31	14	2	3	2	Average returns

Frequency



Normal Distribution	-0.89%	-0.78%	-0.67%	-0.56%	-0.45%	-0.35%	-0.24%	-0.13%	-0.02%	0.09%	0.20%	0.31%	0.42%	0.52%	0.63%	More	1	0	0	0	2	2	1	5	45	175	13	2	0	0	2	1	Average returns

Frequency



VaR of Sukuk	-3.5383610321650397E-2	-1.16601867211618E-2	-6.1573899904896999E-3	-1.2736534511491201E-2	-3.2935886582406201E-3	-2.02709404471603E-3	-6.1604059192664996E-3	-2.7977652753810802E-3	-2.18625202032038E-3	-2.0374897905950699E-2	-1.1420721237019E-2	-4.07967188254509E-3	-5.0667744200380196E-3	-2.6080759950669898E-3	-8.8427471027149093E-3	VaR of Bonds	-3.5361107408258298E-3	-2.2336903952549199E-3	-5.9636884510011704E-3	-4.0955146404594101E-3	-7.4591704036937601E-3	-5.3419798223142004E-3	-1.87920164683009E-3	-1.9311344424529299E-3	-2.4997732530596E-3	-3.85190563014795E-3	-5.1515310248516502E-3	-7.3453546561705199E-3	-6.0884475086083103E-3	-1.1196345454891799E-2	-3.91174048143681E-3	
Returns



Sukuk/Bonds_5000 Iterations
VaR of Sukuk	-2.1327394096435599E-2	-5.3558591320330704E-3	-1.47180275946159E-2	-1.44481062439266E-2	-2.8333919830714799E-3	-5.4598978829070496E-3	-1.3702116532407001E-2	-1.1762536752057099E-2	-3.9260670338672103E-3	-1.9539026038879999E-3	-1.3831950979554799E-2	-1.2952147659072599E-2	-3.8637000075858702E-3	-1.98756421584073E-2	-7.0616173534776101E-3	VaR of Bonds	-2.4328148160315199E-3	-1.9743782517545102E-3	-4.5137033618762104E-3	-5.6570813846817903E-3	-6.6779095931777301E-3	-3.3580172593295501E-3	-3.1432334756049101E-3	-4.3418504837465398E-3	-1.85976947008589E-3	-2.1983558693054899E-3	-3.8621644444999598E-3	-1.7316426138418502E-2	-6.6392721011464401E-3	-1.42223501298688E-2	-2.2173296162309301E-3	
Returns



Sukuk/Bonds_10 days holding period
VaR of Sukuk	-1.5190002974650001E-2	-2.9318402768083798E-3	-8.3241118738276304E-3	-1.05151069348194E-2	-3.3223827392573901E-3	-2.1503110177517699E-3	-1.34414055006816E-2	-8.0910924864029295E-3	-3.2029917582675001E-3	-1.5979637443563901E-3	-5.7544034571070895E-4	-9.4697600138641501E-3	-4.0268457673837297E-3	-1.6496422865313502E-2	-2.4165219727112701E-3	VaR of Bonds	-2.24548837501239E-3	-1.9592967727592001E-3	-3.16547796269706E-3	-2.0623965040158002E-3	-4.6505786837727197E-3	-2.9532082803266401E-3	-1.7650140301663101E-3	-3.7639801796877799E-3	-1.40438244631859E-3	-1.11489994304221E-3	-6.6671447849556999E-4	-8.6445080504548195E-3	-1.46145096159937E-3	-1.18493898096545E-2	-2.90063206466454E-3	
Returns



Dar Al Arkan Sukuk Co_5000 iterations
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


Dar Al Arkan Sukuk Co - 10 Days MCS 
5.4151593220007404E-3	-1.8246656556412299E-3	-4.40187209658679E-3	8.7692247702537106E-3	1.6569835891768799E-2	-4.8856459740777699E-3	-1.19222647758372E-2	8.4776357205019401E-3	1.13439165196203E-4	8.4455130858344992E-3	
Returns


INDONESIA III -144A
-1.04308503532272E-3	2.51501556815356E-3	-4.0723582505241499E-3	4.7885798064851498E-3	-2.3519767169306802E-3	2.7737459854068999E-3	1.7867465106829999E-2	2.2072399668292201E-3	-1.9154866373273999E-3	3.6315254306895301E-3	
Returns


Indonesia III - 144A
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


ICD Funding Ltd
2.8659137278286401E-3	-2.5977334323541699E-3	-1.2308004997261399E-2	-1.4812847745014899E-2	1.2204133046454201E-2	-6.4510953426172701E-3	-1.5880390845755099E-2	1.2632073034662499E-2	4.2455433780532199E-3	5.3852853184653401E-3	
Returns


ICD Funding Ltd
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


2-Emirates NBD PJSC 2014
3.4709866018846699E-4	2.7720209115299601E-4	5.6661676879094197E-4	9.0596326165234196E-5	8.7022784493959095E-4	7.2430300756791801E-4	-4.0088749513953901E-4	1.19686798409694E-4	-6.2138786130895305E-5	-9.0811756224324898E-4	
Returns


Emirates NBD PJSC 2014
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


DIB Tier 1 Sukuk
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Bin

Frequency


DIB Tier 1 Sukuk Ltd 
7.4946853251501404E-3	-3.6742022323911399E-3	4.5490531599871398E-3	-1.7042320810227801E-2	8.40125761960696E-3	2.49616580108563E-3	-5.7190851437434603E-3	-7.6989281630498599E-3	-8.1761034979943598E-3	-4.5195310458342698E-3	
Returns


DIB Tier 1 Sukuk 2 Ltd
-6.6481519654286499E-3	2.60232415114236E-3	-8.2214091952492706E-3	3.7954507144539101E-4	1.0337123539234099E-3	8.5916400845388093E-3	1.87294869158103E-3	-6.8579904472985103E-3	-2.22306128987509E-2	6.4993915910111603E-3	
Returns


DIB Tier 1 Sukuk 2 Ltd
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


DIB Sukuk Limited
2.1732489631022E-3	1.0919086026104699E-3	2.19538302240797E-3	-3.5096574892386998E-4	3.0961925349238498E-3	-1.4117963964598601E-3	3.5667820411229602E-3	1.44194131028232E-3	4.0749833250562804E-3	6.55948197097229E-4	
Returns


DIB Sukuk Limited
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


Dar Al Arkan Sukuk Co_5000 iterations
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


Dar Al Arkan Sukuk Co - 10 Days MCS 
5.4151593220007404E-3	-1.8246656556412299E-3	-4.40187209658679E-3	8.7692247702537106E-3	1.6569835891768799E-2	-4.8856459740777699E-3	-1.19222647758372E-2	8.4776357205019401E-3	1.13439165196203E-4	8.4455130858344992E-3	
Returns


Hong Kong Sukuk Ltd
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


Hong Kong Sukuk Ltd 
1.5085864851734001E-3	-3.2892895516973501E-3	4.3570205466426301E-3	-1.46414455295723E-3	-4.1151562376828902E-4	3.9154931130262998E-4	3.1915314542837201E-3	-1.65495688978135E-4	3.1519288465840998E-5	-2.2936201633040699E-4	
Returns


DP World Sukuk Ltd
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


DIP Sukuk Ltd 
1.53737342337529E-3	2.7707922507767097E-4	1.42745575592845E-3	-3.9264962853106402E-4	-7.39301950644241E-4	2.4388412751721301E-3	-1.05013831698673E-3	3.3052728185264398E-4	2.3576747574882701E-4	1.12326281053463E-3	
Returns


DP World Sukuk Ltd 
-3.1516059141678799E-3	-4.3496145875247597E-3	-1.4736605802748799E-3	-1.7184738126477801E-3	-4.6331247251905802E-4	6.5115609097984601E-4	1.70492267204841E-3	2.8172774072387501E-3	3.02603723524606E-5	1.05149121695299E-3	
Returns


DIP Sukuk Ltd
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


EMG Sukuk Limited 
-1.4036877978119799E-3	5.7454613091726401E-3	-4.7245347143908996E-3	3.6861744226486799E-3	-5.7349757901213501E-3	5.3198396923980905E-4	-4.5983302925207597E-3	-1.9892003610232499E-3	-6.3899310684598998E-3	-2.9778239412902199E-3	
Returns


EMG Sukuk Limited
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


INDONESIA III -144A
-1.04308503532272E-3	2.51501556815356E-3	-4.0723582505241499E-3	4.7885798064851498E-3	-2.3519767169306802E-3	2.7737459854068999E-3	1.7867465106829999E-2	2.2072399668292201E-3	-1.9154866373273999E-3	3.6315254306895301E-3	
Returns


Indonesia III - 144A
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Bin

Frequency


IBD Trust Services Ltd
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Bin

Frequency


IDB Trust Services Ltd
-2.0556457125690901E-3	-1.05251465720703E-3	8.1871179904299905E-4	-4.7082077298162299E-4	-2.19165907987932E-4	9.7954431199023201E-5	2.7917912205735799E-4	3.69811457140972E-4	-3.7878795370238898E-4	-1.46764709041619E-3	
Returns


ICD Sukuk Co. Ltd
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Returns

Frequency


ICD Sukuk Co. Ltd 
-2.0583077928770899E-4	6.5003743737508104E-4	1.09075585952462E-3	-8.0577972146843096E-4	9.4350142328381698E-4	-1.0410045009826301E-3	-1.0563654859520801E-3	9.6499555034220596E-5	5.9658535466868804E-4	2.1479420859692901E-4	
Returns


RAK Capital
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Bin

Frequency


RAK Capital 
-2.4582559051957603E-4	5.0864197846702498E-3	-4.1286231867914197E-3	-3.19164461955508E-3	9.3048377429433E-4	2.2250344030850199E-4	6.7275952234334402E-4	3.2971904714546498E-3	4.0209128440279601E-3	2.5478840537566899E-3	
Returns


JAFZ Sukuk Ltd 
9.4791981082543303E-3	3.2600330540999301E-3	-1.166547071657E-2	7.3336925641881304E-4	8.7826443283479192E-3	5.5061132490534697E-3	-1.6083152416123798E-2	2.4074503440776399E-4	-4.13429856616332E-3	9.2430226720460699E-3	
Returns


JAFZ Sukuk Ltd
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Bin

Frequency


INDONESIA III 
5.0349596352877298E-3	-4.4890749236366897E-3	3.4451766960951502E-3	1.6940537802521099E-3	3.3617013008546098E-3	-6.5260639398805997E-4	1.6261073719633699E-3	-5.5885454640712696E-3	3.0293858361061799E-4	-1.85756042798644E-3	
Returns


Indonesia III
Frequency	-3.57%	-3.47%	-3.36%	-3.26%	-3.15%	-3.05%	-2.94%	-2.84%	-2.74%	-2.63%	-2.53%	-2.42%	-2.32%	-2.22%	-2.11%	-2.01%	-1.90%	-1.80%	-1.69%	-1.59%	-1.49%	-1.38%	-1.28%	-1.17%	-1.07%	-0.97%	-0.86%	-0.76%	-0.65%	-0.55%	-0.44%	-0.34%	-0.24%	-0.13%	-0.03%	0.08%	0.18%	0.28%	0.39%	0.49%	0.60%	0.70%	0.80%	0.91%	1.01%	1.12%	1.22%	1.33%	1.43%	1.53%	1.64%	1.74%	1.85%	1.95%	2.05%	2.16%	2.26%	2.37%	2.47%	2.58%	2.68%	2.78%	2.89%	2.99%	3.10%	3.20%	3.30%	3.41%	3.51%	3.62%	More	1	0	0	2	0	1	0	1	2	4	5	7	6	13	13	11	24	36	25	41	52	56	67	90	91	113	138	141	178	187	182	195	193	232	230	247	244	217	209	218	209	197	158	147	118	128	97	86	79	73	46	42	31	29	16	21	16	9	3	5	1	4	5	2	2	2	0	0	1	0	1	Bin

Frequency


DP World LTD - 144A
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


DP World LTD- 144A
-4.6746791190108196E-3	2.1982210331648799E-3	2.3619597892736801E-3	-4.3898777394160802E-4	2.3895818926367202E-3	8.1727976445681596E-4	8.5731387543612101E-4	-2.1708770768931302E-3	3.20314366294779E-4	5.9917297497076296E-3	
Results


DP World LTD - GMTN RegS
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


DP World LTD- GMTN - RegS
1.7430654575216001E-3	-2.34581499993732E-4	6.8515149007289302E-4	3.0277846199173201E-3	-3.3709726912284398E-3	3.3309868193799299E-4	1.5393079971084099E-3	-2.9380306525510002E-4	2.1524418208843702E-3	-3.6881228031874999E-3	
Results


Bank of China LTD
-1.44388651310277E-3	1.13244106728875E-3	4.70763045313804E-4	2.8336678010477501E-3	-6.7870537606553899E-4	-3.1532519634483799E-4	1.7524173093556501E-3	-6.9753621002000902E-5	9.2455722151503603E-4	-6.79008072216212E-4	
Results


Bank of China LTD
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	


Emirates NBD PJSC 2014
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


2-Emirates NBD PJSC 2015
-3.7539382534651597E-4	-9.7548482830683099E-4	1.04882870625248E-3	-5.9162429501661705E-4	2.3949383809281498E-3	-2.0409343436095001E-3	-1.5901099867505701E-3	6.5060960618289199E-4	-2.78890481997651E-4	1.23510220879802E-3	
Returns


2-Emirates NBD PJSC 2015
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


Emirates NBD PJSC 2014
-2.7637441634618199E-3	2.7994737601260799E-3	-1.30039923429666E-3	-4.5903138163006698E-3	3.5872214407849101E-3	-2.1427819420570099E-3	1.1424129772737001E-3	4.9422825918806002E-3	-1.3685142375640699E-3	3.6328887232307102E-5	
Returns


1-Emirates NBD PJSC 2015
6.8399531877401398E-4	-5.94679146475048E-4	1.2932934033050799E-3	4.0094633465406998E-4	2.76395056566137E-3	2.0436454603571701E-3	-1.1579122659856999E-3	6.2743748490235395E-4	-1.4812828148025401E-4	5.8021240057846198E-4	
Returns


1- Emirates NBD PJSC 2015
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


Dubai Holding C.O Ltd
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


Dubai Holding C.O. Ltd
4.4116230957504099E-4	1.2527800531167199E-4	-4.0823334027670797E-3	3.8353741713011498E-3	1.59574974882419E-3	-1.09176210166773E-3	-2.35756701411812E-3	-2.2208759896056901E-3	3.7612085111798699E-4	-5.5200725055728197E-3	
Returns


MAF Global Securities 13
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


Emirates NBD Tier1 Ltd - PRP
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


MAF Global Securities-13
-5.4073080451312301E-4	1.2080897044360599E-3	3.7827083309337699E-4	2.9200186455881501E-4	1.9779207316471502E-3	1.1345506808057299E-3	-1.25383192032633E-5	4.59293317636782E-4	-1.080761936256E-3	-6.9460444141090905E-4	
Returns


Emirates NBD Tier 1 Ltd - PRP
-1.3259850402394299E-4	-1.44229625088762E-3	2.85165651826229E-3	6.7587041715289498E-4	2.1511366152121101E-3	-5.5323584859808103E-4	-1.82623467014974E-4	-2.2282674321254799E-3	-1.12439367090569E-3	1.6823415184478001E-4	
Returns


2-Emirates NBD PJSC 2014
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


2-Emirates NBD PJSC 2014
3.4709866018846699E-4	2.7720209115299601E-4	5.6661676879094197E-4	9.0596326165234196E-5	8.7022784493959095E-4	7.2430300756791801E-4	-4.0088749513953901E-4	1.19686798409694E-4	-6.2138786130895305E-5	-9.0811756224324898E-4	
Returns


Emirates NBD PJSC 2013
-8.7547629127228399E-4	5.3159494148156299E-4	6.6685859104750802E-4	-3.6747431531728603E-5	1.4081085923992401E-4	-7.1698971818630794E-5	1.25777143521526E-4	-1.21516374912505E-3	8.4767499247279999E-4	-9.1399211999136502E-4	
Returns


Emirates NBD PJSC 2013
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


ICD Funding Ltd
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


ICD Funding Ltd
2.8659137278286401E-3	-2.5977334323541699E-3	-1.2308004997261399E-2	-1.4812847745014899E-2	1.2204133046454201E-2	-6.4510953426172701E-3	-1.5880390845755099E-2	1.2632073034662499E-2	4.2455433780532199E-3	5.3852853184653401E-3	
Returns


Ind & Com.Bnk of China
-1.3128853113841699E-3	-1.1789118276659099E-3	5.6421025609638001E-3	3.7846968922868301E-3	6.8254479704240503E-3	-1.36544129517207E-3	-2.2774786197893898E-3	5.3019740319261302E-4	-4.1247656084227998E-3	-2.10436286799082E-4	
Returns


Ind & Com. Bnk of China
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency


Agri Bank of China_5000 iterations
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	


Agri Bank of China - 10 Days MCS
-1.1884283395212499E-3	4.2124963890258698E-4	1.42853856739163E-3	2.2115681119906799E-3	-6.6836337220989197E-4	-6.0755805521775399E-4	-4.9241466168311802E-5	7.21102930054117E-4	-1.7574907231556801E-3	-1.3991026057648401E-4	
Results


MAF Global Securities-14
-1.06450439907634E-2	-2.1168354594583499E-3	-1.0370455632087701E-2	-2.5271903874396402E-3	-1.2224909746112801E-4	5.5861550378246E-3	-4.77326193252631E-4	5.5535487307245496E-3	1.0503442011298399E-3	-6.8504940644189202E-3	
Returns


MAF Global Securities 14
Frequency	-0.35%	-0.34%	-0.33%	-0.32%	-0.31%	-0.30%	-0.29%	-0.28%	-0.27%	-0.26%	-0.25%	-0.24%	-0.23%	-0.22%	-0.21%	-0.20%	-0.19%	-0.18%	-0.17%	-0.16%	-0.15%	-0.14%	-0.13%	-0.12%	-0.11%	-0.10%	-0.09%	-0.08%	-0.07%	-0.06%	-0.05%	-0.04%	-0.03%	-0.02%	-0.01%	0.00%	0.01%	0.02%	0.03%	0.04%	0.05%	0.06%	0.07%	0.08%	0.09%	0.10%	0.11%	0.12%	0.13%	0.14%	0.15%	0.16%	0.17%	0.18%	0.19%	0.20%	0.21%	0.22%	0.23%	0.24%	0.25%	0.26%	0.27%	0.28%	0.29%	0.30%	0.31%	0.32%	0.33%	0.34%	More	1	0	1	0	3	3	4	9	4	7	7	16	10	16	22	30	36	35	42	54	63	64	89	107	115	123	134	142	161	154	172	197	181	168	191	165	173	192	180	188	164	169	150	166	130	104	123	96	95	94	58	60	61	43	35	34	32	31	27	15	12	15	11	4	3	5	1	1	0	1	2	Results

Frequency
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percent confidence level. This means that under normal market conditions, the
most the portfolio can lose over a month is an amount of y with a probability of
95 percent (see Box 1 for an example).
Figure 2.1
Basic Concept of Value at Risk
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2.6.4. Risk Adjusted Rate of Return (RAROC)

Risk adjusted rate of return (RAROC), developed by Bankers Trust in
the late 1970s, quantifies risk by considering the tradeoff of risk and reward in
different assets and activities. By the end of the 19905, RAROC was considered
a leading edge methodology to measure performance and a best practice
standard by financial institutions. It gives an economic basis to measure all the
relevant risks consistently and gives managers tools to make the efficient
decisions regarding risk/return tradeoff in different assets. As economic capital
protects financial institutions against unexpected losses, it is vital to allocate
capital for various risks that these institutions face. RAROC analysis shows how
much economic capital different products and businesses need and determines
the total return on capital of a firm. Though RAROC can be used to estimate the
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