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Abstract 

 
Purpose – Hedging contracts, especially financial derivatives are very powerful tools that allow 

investors not only to avoid risk but also to generate profit. The purpose of this work is to study 

the behavior of investors having the choice between Islamic and conventional hedging 

contracts, we choose to compare the European Call Option and its Islamic counterpart the 

Waad. 

 

Design/methodology/approach – The paper is an agent-based simulation including three agents: 

investors, Islamic banks, and conventional banks. The investors can either choose the 

conventional contract or the Islamic one to hedge the price risk or to invest. The decision 

making is based on five parameters, namely the rate of religiosity, the expected investment 

return rate, the ethics rate, the tolerance to high risk rate, the tolerance to high price rate and the 

neighborhood influence. 

 

Practical implications – The main implication of this work is that the agent-based simulation 

allows studying the non-quantifiable factors that can influence investors while choosing 

between Islamic and Conventional contracts for Hedging. Results show that the Islamic hedging 

contract is likely more used than the conventional one.  

 

Originality/Value – Most previous studies concentrated on comparison between conventional 

and Islamic Banking adoption using qualitative or quantitative methods, otherwise the agent-

based simulation is barely used in the field of Islamic finance. But this current study, is an 

attempt to study the behavior of investors having the choice between Islamic and conventional 

hedging contracts using agent-based simulation. 
 

Keywords: Islamic Finance, Agent-based simulation, Derivatives, Call Option, Waad, 

Behaviorism. 
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Introduction 
 

Halal service research comprises analyses of Islamic financial systems (Kadirov, Tjiptono and 

Fam, 2020). The most realistic way of designing a financial system would be to represent every 

detail to precisely implement its whole structure. This representation seems difficult given the 

variety of complex structures and mechanisms of stock markets and further the presence of 

several financial and behavioral factors. From the marketing perspective, the decision making 

can be based on several factors such as service thinking and macro-environment which are very 

difficult to quantify (Kadirov, 2020; Kadirov et al., 2020; Kadirov, 2014). For those reasons, 

the agent-based simulation method is useful, since it is an expanding field that combine classical 

fields like game theory and decentralized control with modern fields like computer science and 

machine learning with taking into account environmental factors (Vlassis 2007; Manzan 2009). 

 

In the agent-based simulation, the decision-makers are conceptualized as agents, that are 

implemented using agent-related concepts and technologies (Klügl and Bazzan 2012). There is 

no common accord among researchers on the definition of the word ‘agent’ however definitions 

do tend to agree on more than they disagree, there are several features that are common to most 

agents such as autonomy, heterogeneity, and activeness (Crooks and Heppenstall 2012). Agent-

based modeling possesses the ability to represent low-level flexible and intelligent behavior, 

behavior in a dynamic environmental context. Phenomena on the macro level can be generated 

by behavior and interactions on the micro-level (Junges and Klügl 2012). There are three main 

claimed advantages of the agent-based approach over traditional modeling techniques: the 

agent-based approach captures emergent phenomena; provides a natural environment for the 

study of certain systems; and is flexible, particularly in studying geospatial models (Crooks and 

Heppenstall 2012). The agent-based simulation approach is a very versatile discipline and can 

be applied to several different fields (Davidsson et al. 2006) (See Table1).  

 

Table 1: Some applications of the agent-based simulation approach 

The domain Example 

Animal society The behavior of flocks of birds 

Physiological system The regulation of the glucose-insulin metabolism inside the human 

body 

Social system The social structures like segregation evolution 

Organization Scheduling work tasks with the purpose of speeding up the 

completion of business processes. 

Economic system The reaction to the changing economic policies. 

Ecological system The effects of a plant disease incursion in an agricultural region.  

Physical system Calculate the static equilibrium of a pile of sand considering forces 

between beads and properties within the pile considered as a unit.  

Robotic system Use of a set of robots in patrolling tasks 

Transportation and 

traffic systems 

Create realistic models of human drivers used in a driving simulator. 

 

Agent-based simulation can also be used in finance: financial markets simulation, asset pricing 

and behavioral decision-making. One of the most important features in this field is considering 

non-financial and non-quantifiable parameters that can influence the decision making of 

investors, such as the behavior of the neighbor, the social influence, the religious beliefs, the 

reputation, and the image, the quality of service, the satisfaction rate...(LeBaron 2006; Boer-
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Sorban 2008; Damaceanu 2013; Kaabachi 2015). On the other hand, Islamic finance is a 

particular field of finance that deserves interest, since its value is 2,458 Billion  

dollars with 5% of average annual growth these three years1 , and because it is considered as 

stable and less affected by crisis and significant perturbations. 

 

Islamic Finance is not only compatible with Islamic ethics, but also with the ethics as a whole. 

It is a means to reconcile the financial world with the real economy. Indeed, far from the 

excesses of the more and more immoral financial world, the Islamic Finance prefers to focus 

on models of participating financing. (Guéranger 2009; Patel and Ajdir 2011). Islamic finance 

is based on five fundamental principles (Kadirov, 2019). We can say that a product is shariah-

compliant (Kadirov, 2019), if it respects the following five rules. The first rule is the prohibition 

of Haram: it means prohibition of everything which is banned by the Islamic religion (e.g .pork, 

alcohol, pornography). The second rule is the prohibition of Riba: the ban on the interest rate. 

Riba is an increase in the capital without service or work. In other words, it is the money lent 

against money. For example, the usurer can live without working, with the only pension of his 

money. The third rule to respect is the prohibition of Gharar, which's uncertainty or randomness. 

The fourth rule is the obligation of Sharing profits and Risk, and the last rule is the asset 

backing: all the assets used in Islamic transactions must be tangible. 

 

Agent-based simulation is barely used in the field of Islamic finance, as far as we know (Al-

Suwailem, 2008) was the first who introduced complexity theory and agent-based simulation 

and provides an application to Islamic economics that shows how Riba, markup finance and 

charity affects economic performance, then some rare works focused on the Islamic 

microfinance agent-based simulation approach (Aaminou, and Aboulaich 2017; Bourhime and 

Tkiouat 2018). 

 

The aim of this paper is to study the behavior of investors having a choice between Islamic and 

conventional hedging contracts using agent-based simulation. Before assessing the decision-

making, we need to define the hedging and to present its major contracts in Islamic and 

conventional finance. Hedging is making an investment to reduce the risk of adverse price 

movements in an asset. A hedge consists of taking an offsetting place in related security such 

as a futures contract. The aim of hedging contracts is to lower the loss in case of price 

fluctuations. In the field of Islamic finance, hedging can be defined as the adoption of processes 

and arrangements and the selection of contractual formats to lower risks and keep up good 

possibilities for return on investment. It is used generally to denote neutralizing and minimizing 

risk. It is also described as a process to achieve price stability to protect customers or buyers 

from an abrupt increase in price (Al Suwailem 2006). 

 

The issue is how to reach this goal and what means is used to meet this and. If the mean involves 

pure speculation and gambling-like activities, it would be illegitimate, even if the aim is (Azlin 

and Afifi 2014). There are many ways to hedge price risk, if we take the example of price risk 

management in the commodity economy for traditional methods of commodity price risk are 

used: upstream risk transfer to suppliers, Downstream risk, risk transfer to outside entities, and 

Internal risk mitigation. A good strategy of hedging does not drop risk but helps to transform 

the risk into a profit.  

 

                                                           
1 Islamic finance date report 2019, shifting dynamics, Islamic Corporation for the Development of the Private Sector, Refinitiv. 
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It is also possible to classify the hedging into three categories: static hedging, simple hedging, 

and super hedging (Baxter 1998; Carr et al. 2004). A static hedge is a onetime fixed strategy 

created to hedge an existing option or position. Once created, it is not adjusted at all, contrary 

to a dynamic hedge, this hedging can be concerned by options, futures, forwards, and swaps. 

The second class, the simple hedging is near of the first one view operation, but it concerns 

only futures. The super hedging involves adjusting a hedge as the underlying moves often 

several times a day (Loucks 2010). 

 

In this study we use derivatives contracts for hedging, which are divided into three major 

categories: Option, Futures/Forwards and swaps, analogically in Islamic finance there are some 

contacts that can be assimilated to traditional derivatives, these contracts are presented in Table 

2 (Al-Masri 2003; Morris 2010; Chui 2012; Hull 2009; Ghosh 2013; Aboulaich and Dchieche 

2015; Wang 2016). 

 

We can classify options according to several categories (Hull 2009) Call and Put: options to 

buy are called calls and options to sell are called puts. American and European options: 

American option can be exercised at any time up to the maturity date, and European options 

can be exercised only on the maturity date itself. A path independent option is an option whose 

payoff depends only on the prices of the underlying assets at one future time point, which is the 

maturity date in most cases. A path-dependent option is an option whose payoff depends on the 

realized paths of the underlying asset prices during the option life. 

 

In this work we aim to study investor's behavior face to choose between Islamic and 

conventional hedging contracts, especially the European Call option, since the functioning of 

this security is the nearest from the Islamic contract based on Waad. The purpose of this choice 

is to hedge price risk, then to invest. We assume that the decision-making of the investor is 

made in two steps, the first step is based on the assessment of five given parameters, and the 

second one according to neighbor’s decision.  

 

To run the first step, we use the following parameters (Ziky and Daouah 2019; Akhtar and 

Abbasi 2019; Nurfahmiyati and Riani 2019; Ditta 2019; Chowdhury et al. 2019; Al Balushi et 

al. 2019; Kaakeh et al. 2019; Manik 2019; Riaz et al. 2017; Aaminou, and Aboulaich 2017; 

Kaabachi and Obeid 2016; Mathras et al. 2016; Abou-Youssef et al. 2015; Souiden, and Rani 

2015; El-Bassiouny 2014; Dohmen et al. 2011; Fam. et al, 2004; Choudhury 1999): 

 

i. The rate of religiosity (rr) 

ii. The expected investment return rate (err) 

iii. The ethics rate (er) 

iv. The tolerance to high risk rate (thrr) 

v. The tolerance to high price rate (thpr)   

 

Regarding the second step, we use memes that represent a pattern of behavior that is copied 

from one person to another (Nye 2011; Marsden 1998), we assume that each investor, under 

given assumptions, will be influenced but the neighbors. To assess the choice of the investor 

while varying the values of the studied parameters, we use Netlogo software designed to model 

complex systems. This paper is a conceptual framework that will be tested using theoretical 

data with varying the rate of religiosity, the rate of return and the influence of neighbors. And 

it will be also tested in the case of Morocco using collected date from survey conducted by 

Zawya and Thomson Reuters in 2014. The remainder of the paper is structured as follows; In 

the next section, we present the literature review incorporating agent-based simulation in 
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Islamic and conventional finance, Section 3 describes the model, its setup's aim and agents 

characteristics while Section 4 presents the simulation in Netlogo, its settings and the analysis 

of the outcomes. Finally, the last section is dedicated to the conclusion and to some possible 

extensions that will be performed subsequently. 

 

 

Table2: Conventional derivatives and its Islamic counterparts 

Conventional hedging contracts Islamic hedging contracts 

Option An option is a contract to buy or sell a 

specific financial product officially 

known as the option's underlying 

instrument or underlying interest. It 

establishes a specific price, called the 

strike price, at which the contract may 

be exercised, or acted on. And it has an 

expiration date.  

Waad Waad is a promise of sale or 

purchase of goods, declared in a 

unilateral way. 

Future/ 

Forward 

Forward and futures contracts are 

usually discussed together as they share 

a similar feature: a forward or futures 

contract is an agreement to buy or sell 

a specified quantity of an asset at a 

specified price with delivery at a 

specified date in the future  Futures 

contracts are highly standardized 

whereas the terms of each forward 

contract can be privately negotiated. 

Futures are traded on an exchange 

whereas forwards are traded over the 

counter. 

Salam Salam is a contract in which 

advance payment is made for 

goods to be delivered at a future 

date. 

Swaps Swaps are agreements between two 

counterparts to exchange a series of 

cash payments for a stated period. The 

periodic payments can be charged on 

fixed or floating interest rates, 

depending on contract terms. The 

calculation of these payments is based 

on an agreed-upon amount, called the 

notional principal amount, or simply 

the notional. 

Islamic 

Swaps 

For example, Currency rate swap 

Murabaha is a contract where two 

parties sell Sharia compliant assets 

to each other for immediate 

delivery but on deferred payment 

terms in different currencies. The 

deferred payment dates are the 

same, although being under two 

different agreements. The assets in 

two different currencies are settled 

on maturity dates. 
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Literature review 
 

In the following, we give a short overview of agent-based simulation in conventional and 

Islamic finance. According to the Invisible Hand theory of Adam Smith (1776), the agents act 

in their own interest in order to reach an optimal allocation of scare resources. This theory 

induced the study of market microstructures by which markets aggregate and disseminates 

information dynamically in a world of uncertainty and asymmetric information. Many 

investigations found that the theoretical analysis suggested by Adam Smith can only be 

trackable in the simplest stylized model (McCauley 2000). 

 

Since 1993, many financial agent-based models were created as the stochastic simulation model 

(Lux and Marchesi 1999), the agent-based model for investment (Farmer 2001), the artificial 

stock market Genoa (Raberto and Cincotti 2005 ; Cincotti et al. 2003) and the continuous-time 

asynchronous model (Daniels et al. 2003; Muchnik et al. 2006). Other researchers developed 

models based on the observation that financial market participants use different heuristic trading 

rules to decide their speculative investment positions (LeBaron 2006; Boswijk et al. 2007; Lux 

1995; Westerhoff 2010), focused on agents which follow technical and fundamental trading 

rules to find their speculative investment positions (Westerhoff 2010), or resolves the problem 

of determining the pricing and timing strategies of a new product by developing an agent-based 

product diffusion simulation (Lee et al. 2014). 

 

Otherwise, some other studies claim that the use of computational tools is critical for the process 

of crafting models which give insights into the importance and dynamics of investor 

heterogeneity in many financial settings (LeBaron 2000), explains the approach of systemic 

risk in complex systems using agent-based models (Thurner 2011), and assessing the relevant 

common and variable aspects of stock markets that should be taken into account when studying 

agent-based simulation model and how to design and develop a modular flexible agent-based 

environment using which one can study both the common and the varying features of stock 

markets (Boer-Sorban 2008). 

 

Recently several studies used the agent-based simulation in the field of the financial market 

(Liu and Brooks 2016; Khashanah and Alsulaiman 2016; Fabretti et al. 2017; Wellman and 

Wah 2017; Dieci and He 2018; Wang et al. 2018) especially in the field of the Stock market 

(Feldman and Liu 2018; Chen and Lux 2018), Bond market (Braun-Munzinger et al. 2018), 

Trading (Aloud et al. 2013; Leal and Napoletano 2019; McGroarty et al. 2019) or Gold pricing 

(Neri 2018). Several other studies focused on house financing (García-Magariño and Lacuesta 

2017; Ozbakan et al. 2019 ; Yen et al. 2019) while some other researchers studied banking and 

financial systems stabilities focusing on banking (Klinger and Teply 2017; Jotaki et al. 2018; 

Teply and Klinger 2019), central banks (Kikuchi et al. 2016), financial crisis (Riccetti et al. 

2016), insurance market (Owadally et al. 2019), or macroeconomics (Giulioni et al. 2017; 

Ashraf et al. 2017; Dawid and Gatti 2018; Fagiolo et al. 2019). 

 

On the other hand, there are only a few studies on the application of agent-based simulation in 

the field of Islamic finance. Some studies focused on microfinance (Bourhime and Tkiouat 

2018), Profit and loss sharing contracts (Elfakir and Tkiouat 2018; Elfakir and Tkiouat 2019a; 

Elfakir and Tkiouat 2019b), or Charity and wealth distribution (Sabzian et al. 2018). Some 

others studied financial markets (Al-Suwailem 2008; Bakar and Rosbi 2016; El Haloui and 

Aboulaich 2019; Badraoui et al. 2017; Mnif et al. 2020) or banking (Aaminou and Aboulaich 

2016; Ghonaim 2018). 
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Research Method 

 

Model objectives 

 

The key goal of the model is to test the behavior of an investor’s decision making for hedging 

between Islamic and conventional Call option contracts. 

 

It was carried out by a simulation in an agent-based modeling environment in NetLogo that 

emulates the behavior of different agents in a simplified environment and shows the outcome 

as a result of the interactions among agents. 

 

Figure 1: Investment architecture 

 
According to Figure 1, we assume that the decision-making of the investor is made in two steps, 

the first step is based on the assessment of five given parameters, and the second one according 

to neighbor’s decision. This model considers 3 types of agents: Investors, Islamic banks, and 

conventional banks. Each agent group is heterogeneous because they are under different 

situations and pursue different goals from the interactions. Conventional investors invest in the 

European Call option (Turner 2010)., which price is calculated using the following equation: 

Call =  S0 ∗ exp{−R1 ∗  T} ∗ N(d1)–  P ∗ exp{−R2 ∗  T} ∗ N(d2) 
 

Where R1 is the interest rate, R2 is the return rate, P is the price of purchase of the good, S0 is 

the price of the good at the beginning of the transaction, T is the expiration date, and d1, d2 are 

the distances to default. 

 

Islamic investors invest in the Waad (Aboulaic and Dchieche 20A5), which price is calculated 

using the following equation: 

 

Waad = S0 ∗ N(d′1)–  P ∗ exp{−R2 ∗  T} ∗ N(d′2)  

 

The distances to default d’1 and d’2 are calculated using: 

d′1 =
[(\ln{P / S 0)} +  (− R2 −  1/2\sigma2)T]

sigma √T
 

  

(2) 

(1) 
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d′2 =
[(\ln{P / S 0)} + (− R2 + 1/2\sigma2)T]

sigma √T
 

 

Where sigma is the volatility. 

 

 

As presented in Figure 1, each agent will invest two times. At the beginning, all investors have 

the same wealth, after the first investment the investors are subdivided into two categories: 

Islamic investors and conventional investors, according to the results of the given parameters 

and assumptions, and the wealth of each investor changes according to the investment (see 

Figure 2). 

 

The decision-making is based on five parameters: the rate of religiosity, the expected 

investment return rate, the ethics rate, the tolerance to high-risk rate, and the tolerance to high 

price rate. 

 

The rules of calculation of the decision-making are given in the next part. To model the second 

investment, we use the memetic network approach (Araujo et al; 2008), we assume that if after 

the first step the investor remains undecided or his/her wealth is negative, the decision-making 

will be based on the choice of the nearest neighbors (see Figure 3). After each investment, 

agents can borrow money from Islamic or conventional banks according to the investment’s 

choice. The simulation ends after the second investment, and the final wealth of each agent can 

be calculated. 

 

  

(3) 

(4) 
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Figure 2: Flow chart of first investment 

 

 
 

 

  



Journal of Halal Service Research, Volume 1, Issue 2, 2020                                                                                 20 

Figure 3: Flow chart of the second investment 

 
 

Setup and agent characteristics 

 

To choose between Islamic contract and conventional contract five parameters are assigned to 

every investor, the religiosity rate (rr), the expected investment return rate (err), ethics rate (er), 

the tolerance to high risk rate (thrr) and tolerance to high price rate (thpr). 

The simulation of the first investment is based on the following rules: 

  -    If   rr > 0.95   the investor chooses Islamic contract, and the other parameters are not 

considered.  

  -    If   er > 0.95   the investor chooses Islamic contract, and the other parameters are not 

considered.  

  -    If   rr <= 0.05   the investor chooses conventional finance, and the other parameters are not 

considered.  

  -    If   er <= 0.05   the investor chooses conventional finance, and the other parameters are not 

considered.  

  -   We transform the values of the variables into binary series according to Table 3. 

 

Table 3: Binary parameters transformation 

 ]0,05; 0,5[ [0,5;0,95] 

Rr 0 1 

Er 0 1 

Thrr 1 0 

Thpr 0 1 

Err 1 0 
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A rate of religiosity (rr) higher than 0,5 increases the chances of an investor to choose an Islamic 

contract, this can also be applied to ethics rate (er) and tolerance to high price rate (thpr). On 

the opposite, the more the tolerance risk rate (thrr) and the expected return rate (err) are 

important, the more likely the investor chooses a conventional contract. The binary presentation 

of the parameters will result in a chain of five digits of value 0 and value 1 (see Table 3). The 

investor chooses the Islamic contract if the number of 1 in the series is greater than the number 

of 0. which is to say nbr1 > nbr0. Table 4 presents all the possible results of combinations; we 

notice that there is as much certainty for Islamic investments as for conventional ones. 

 

Table 4: Binary combinations 

rr Er thrr Thpr Err Nbr1 Investor’s choice 

1 1 1 1 1 5/5 Islamic contract Waad 

1 1 1 1 0 4/5 Islamic contract Waad 

1 1 1 0 1 4/5 Islamic contract Waad 

1 1 1 0 0 3/5 Islamic contract Waad 

1 1 0 1 1 4/5 Islamic contract Waad 

1 1 0 1 0 3/5 Islamic contract Waad 

1 1 0 0 1 3/5 Islamic contract Waad 

1 1 0 0 0 2/5 Conventional contract Call 

1 0 1 1 1 4/5 Islamic contract Waad 

1 0 1 1 0 3/5 Islamic contract Waad 

1 0 1 0 1 3/5 Islamic contract Waad 

1 0 1 0 0 2/5 Conventional contract Call 

1 0 0 1 1 3/5 Islamic contract Waad 

1 0 0 1 0 2/5 Conventional contract Call 

1 0 0 0 1 2/5 Conventional contract Call 

1 0 0 0 0 1/5 Conventional contract Call 

0 1 1 1 1 4/5 Islamic contract Waad 

0 1 1 1 0 3/5 Islamic contract Waad 

0 1 1 0 1 3/5 Islamic contract Waad 

0 1 1 0 0 2/5 Conventional contract Call 

0 1 0 1 1 3/5 Islamic contract Waad 

0 1 0 1 0 2/5 Conventional contract Call 

0 1 0 0 1 2/5 Conventional contract Call 

0 1 0 0 0 1/5 Conventional contract Call 

0 0 1 1 1 3/5 Islamic contract Waad 

0 0 1 1 0 2/5 Conventional contract Call 

0 0 1 0 1 2/5 Conventional contract Call 

0 0 1 0 0 1/5 Conventional contract Call 

0 0 0 1 1 2/5 Conventional contract Call 

0 0 0 1 0 1/5 Conventional contract Call 

0 0 0 0 1 1/5 Conventional contract Call 

0 0 0 0 0 0/5 Conventional contract Call 
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Additional assumptions 

 

To present other assumptions we consider that the price of the good at the end of the first 

investment is denoted S1, and its price at the end of the second investment is denoted S2. The 

profit of the conventional investor is calculated according to the following (Aboulaich and 

Dchieche 2015): 

  

If S1 < S – P the profit of the conventional investor is –Call.  

If S1 >= S – P the profit of the conventional investor is S1 – P – Call   

 

The profit of the Islamic investor is calculated according to the following:  

If S1 < S – P the profit of the Islamic investor is –Waad. 

If (P – Waad <= S1) and (S1 < P + Waad) the profit of the Islamic investor is S1 – P. 

If S1 > P + Waad the profit of the Islamic investor is S1 – P – Waad. 

 

The profit of Islamic Bank is calculated according to the following:  

If S1 < S – P the profit of the Islamic bank is Waad. 

If P – Waad <= S1 and S1 < P + Waad the profit of Islamic bank is P – S1. 

If S1 > P + Waad the profit of Islamic bank is P – S1 + Waad. 

 

The profit of the conventional bank is calculated according to the following:  

If S1 < S – P the profit of conventional bank is Call.  

If S1 >= S – P the profit of conventional bank is P – S1 – Call. 

 

At the end of the first period, the wealth of the investors and the banks is equal to the initiative 

wealth plus the profit. The second investment starts by the verification of the wealth, an investor 

with negative cash flow can take a loan from the bank: Islamic investor takes a loan with no 

interest from Islamic bank, and the conventional investor takes a loan from the conventional 

bank with interest. In addition, if investor's profit of the first investment is negative, the investor 

asks his/her neighbors about their profit, Islamic investor changes his decision only if  rr <= 

0.95  and er <= 0.05, and conventional investor changes his decision only if  rr > 0.05  and er > 

0.05. At the end of the second period, the global wealth of the investment can be calculated. 

 

Results 

 

To present the experimental results, we use the graphic interface presented in Figure 4, and we 

consider the following data: 

 

The rate of return R2 = 0,01   

The rate of interest R1 = 0,3   

The price of the good at t=0 S0 = 100 $   

The price of buying the good P = 120 $  

The maturity T = 5 years   

The volatility = 0.3  
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Figure 4: Graphic interface 

 
 

As presented in Figure 4, after pressing the button “Setup” on the top right, the Islamic bank is 

colored in blue, the conventional bank is colored in red, and all the investors are colored in 

green. 

 

On the left, behavior parameters and calculation data can be chosen. To start the simulation and 

assess the results of the investments, the buttons on the right are used sequentially, investors in 

the Islamic contracts will be colored in blue, investors in the conventional contract will be 

colored in red, and undecided investors with negative wealth will be colored in yellow. 

 

The importance of the religiosity rate 

 

To evaluate the importance of religiosity in the hedging contract decision-making, we run the 

simulations considering very high religiosity rate, rr-max = 1, rr-min = 0,8. 
 

Figure 5: Impact of religiosity rate, first investment 
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Figure 6: Impact of religiosity rate, investors with negative wealth 

 
  

Figure7: Impact of religiosity rate, second investment 

 
 

As a result of the first investment, 30% of investors chose the Islamic contract, but 70% of 

investors who chose the conventional contract all have negative wealth, this result engendered 

the decrease of the wealth of the conventional bank (see Figures 5 and 6). 

 

After the second investment, the impact of the neighborhood resulted in raising the percentage 

of Islamic contract investors to 100% (see Figure 7). We can close that religiosity starting from 

a certain threshold can be the determining factor of an investor's choice. 

 

The importance of the expected rate of return 

 

To assess the importance of the expected return on investment in the hedging contract decision-

making, we run the simulations considering the very low expected rate of return:        err-max 

= 0,5, err-min = 0. 
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Figure 8: Impact of expected rate of return, first investment 

 
 

Figure 9: Impact of expected rate of return, investors with negative wealth 

 
 

Figure 10: Impact of expected rate of return, second investment 

 
 

As a result of the first investment, only 9% of investors chose the Islamic contract, but the 91% 

of investors who chose the conventional contract all have negative wealth, this result 

engendered the decrease of the wealth of the conventional bank (see Figures 8 and 9). After the 

second investment, the impact of the neighborhood resulted in raising the percentage of Islamic 

contract investors to 83% (see Figure 10). We can end that the expected return on investment 
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has an important impact on decision-making, but this impact is less consecutive than the impact 

of religiosity. 

 

The importance of the neighborhood  

 

In our model, the influence of neighbors is expressed using the Netlogo function ''in-radius''. 

This function reports an agent set that includes only those agents from the original agent set 

whose distance from the caller is less than or equal to a certain number, this parameter controls 

how strong is the influence of the neighborhood. To measure the impact of the neighborhood, 

we present the simulations of the second investment with in-radius 1 and in-radius 6. 
 

Figure 11: Impact of the neighborhood, in-radius 1 

 
 

Figure 12: Impact of the neighborhood, in-radius 6 

 

 

According to Figures 11 and 12, the more the parameter of the function in-radius is high the 

larger will be the neighborhood, and consequently, the lower will be the number of the 

undecided investors. As for our example, the percentage of undecided investors using in-radius 

1 is equal to 88%, while it is equal to 3% with in-radius 6. 

 

Case study: Example of Morocco 

 

In this section, we study the behavior of Moroccan investors having the choice between Islamic 

and conventional hedging contracts, namely the European Call Option and the Waad. Islamic 
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banking and Finance related activities in Morocco were scant before 2015 when there were no 

clear regulatory guidelines for Islamic banks and financial institutions. Since 2017 when 

Islamic banking regulations were introduced in the country, a very large number of banks and 

financial institutions have started offering Islamic financial services.  

 

Following the legislation on sukuk, the government issued its first sovereign sukuk of 1 billion 

MAD (105 million US$) in 2018. In 2019, the government has finalized the legislation on 

takaful (Islamic insurance), which is expected to spur growth in this field as well as provide 

adequate tools for liquidity management for Islamic financial institutions in the country. In 

2019, Morocco took the biggest leap in IFCI (Islamic Finance Country Index) ranking and 

improved its position from number 48 to 19. Morocco is fast assuming mainstream relevance 

in the global Islamic banking and finance, as it is now one of the top 20 Islamic Banking and 

Finance markets in the world. To extract some values of the studied parameters, we use a survey 

on Islamic finance in Morocco (Zawya and Thomson Reuters 2014), in Table5 we present a 

summary of the used questions and answers. 

 

To summarize:  

Religiosity rate:  rr-max = 0.305 ,  rr-min = 0   

High risk tolerance rate:  thrr-max = 0.75 ,  thrr-min = 0   

High price tolerance rate:  thpr-max = 0.43 ,  thpr-min = 0   

Expected return rate:  eer-max = 0.84 ,  err-min = 0   

There is no indication about ethics rate, we consider:   er-max = 0.305 ,  er-min = 0   

 

Table 5:  Parameters 
 Questions Answers 

Question 1 

 

Religiosity 

What will you do when Islamic banking 

becomes available in Morocco? 

30,5 % Switch your banking 

completely to Islamic and close 

your current conventional 

account. 

Question 2 

Tolerate high price 

If these Islamic loans/financings happen to be 

more expensive than interest-

bearing/traditional loans, how interested 

would you still be? 

1% The coast does not matter  

11% It is very interesting  

 31% It is quite interesting  

 

Question 3 

Tolerance of high risk 

What is the reason for you not having any 

insurance policy? 

75% It is not needed  

 

Question 4 

Expected return 

In terms of pricing, what do you expect from 

Islamic banking and insurance products? 

84% They must be cheaper than 

traditional banking and insurance 

products. 
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Figure 13: Morocco’s example, first investment  

 
Figure 14: Morocco’s example, investors with negative wealth 

 
Figure 15: Morocco’s example, second investment 

 

 

In the example of Morocco according to Figure 13 in the first investment 94% of investors 

choose the Call Option and only 6% choose the Islamic contract. In Figure 14 we notice that 

94% of conventional investors get negative wealth and become uncertain for the second 

investment. Using the neighbor's influence, we have in Figure 15 95% of Islamic investors, 3% 

of conventional investors, and 2% of indecision. We can close those initiative parameters 

cannot figure the choice of the investor. The behavior of the neighbor can be an important 

parameter of influence. 
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Conclusion 
 

Studying symbolic behaviors of market participants is at the heart of halal service research 

(Kadirov et al., 2020; Kadirov & Varey, 2011). Market participants communicate about their 

values through their market action (Kadirov and Varey, 2013). This study has examined the 

behavior of investors having the choice between Islamic and conventional hedging contracts a 

particular focus on European call option and Waad. More than ten parameters have been 

considered of which only five have been chosen based on the literature review, namely: 

religiosity, expected investment return, ethics, tolerance to high risk, and tolerance to high price. 

 

The three main research questions have been addressed: (1) What is the impact of the studied 

parameters on the decision-making? (2) How strong the memetics impact decision-making? (3) 

How Moroccan investors react while testing this model? The use of the agent-based simulation 

and the study on Islamic versus conventional hedging contracts led to solid and meaningful 

findings particularly, connecting further the decision-making with religiosity.  

Our results show that the religiosity rate and the neighbor's influence, are in most cases and 

starting from a threshold the main factor of the choice-making. 

 

More precisely, the more the religiosity rate is high the less the investor assesses the other 

parameters, and the more the number of the neighbors is important the more the influence will 

be significant. Moreover, the application on Moroccan investors shows that even though the 

country is known as Muslim and operating mainly under Islamic law, the religiosity rate wasn't 

the decisive parameter, while the influence of neighbors has the strength to change the results 

obtained under the first parameter. 
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