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ABSTRACT

This paper illustrates the Tawarruq process for both small fund amounts and big
fund amounts based on the existing system, shows all of the existing problems
for both clients and banks, and then describes the methodologies that will
be used for the proposed approach with agent technology and reinforcement
learning working together to improve the transactions, resulting in more
intelligent advantages and the elimination of all disadvantages. The conclusion
demonstrates the structure of the new approach and describes the work flow
from one component to another.
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Introduction

Islamic banking involves all banking processes that are controlled by Islamic law
in what is called “Sharia” in Arabic and is guided by Islamic economics. Over
the last 40 years, Islamic banking has expanded from the first modern Islamic
bank in Egypt, which was created by Ahmad Ei Najjar in the late 60s. In fact,
experts currently estimate that the Islamic banking industry is worth more than
1000bn RM per year and growing by 15% per annum. More than 75 countries
have one or more Islamic banks or branches of their banks [1]. Many Islamic
products are offered through Islamic banking, including Murabahah, Sokok,
Takaful, and Tawarruq [2], the first of which is the focus of this paper. The most
important tenets of Islamic banking are to avoid interest-based transactions,
known as ‘Riba’, and to base operations on risk sharing and involvement in
trading, buying, and selling with the transfer of full ownership [3].

What is Tawarruq?

In the begging, let us describe the history and the formal definition of “Tawarrug’.
It is an Arabic word based on the word “Warrug’, which means “silver”. This
word been used because currency used to be made of silver. So, Tawarruq means
“asking for Warruq”, i.e., asking for money [16].

The definition under the Sharia is “to buy on credit and sell at spot value with
the objective of getting cash”[16]. In Islamic banking, under the Islamic law, it
is illegal to carry or provide an interest-based loan. Islam provides a different
solution for people in need of financial support from someone else.
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Figure 1: The Tawarruq Process
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This figure depicts the Tawarruq process, which is as follows:

1. The borrower requests to buy one or more product from the seller.
2. The borrower is granted a deferred payment basis for the total amount.
3. The seller sells the product to the borrower.
4. The borrower immediately resells the product because the borrower is
only interested in obtaining the cash.
Rules:

Depending on Islamic law, some rules govern the legality of the Tawarruq
process:
o The borrower cannot sell the product to the same seller from whom
they initially bought the product. If the borrower does, then it is called
Bai’ al-Ina, which is illegal under the Sharia law.
«  The seller must own the product before it can be sold to the borrower.
»  The seller cannot dictate the conditions for the sale of the product by
the borrower.

How Tawarruq Works in Modern Islamic Banking

Islamic banks have divided Tawarruq into two different types that depend on
the amount of cash that the borrower ultimately plans to obtain.

Personal Fund

This type of Tawarruq is for people who ultimately need no more than 2,000,000
RM from the process. This number is not a fixed number for all banks; each bank
has its own classification. The bank analyzes last year’s reports to determine
how many products they sold per day to borrowers. Then, the bank searches
for a company that sells approximately the same amount of products per day
or more, but this company must have its primary bank account with this bank.
Then, the bank signs a contract with this company to buy a certain number of
products per day for sale to borrowers. The bank also obtains an agreement
from the company to buy the products back again from the borrowers if they
so choose
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Scenario:

* Bank A sells 100,000 products per day to borrowers.

* Bank A finds company B, which sells 500,000 products per day to local
warehouses and has a bank account with Bank A.

* Bank A buys 100,000 of product Y from company B at 10,000 RM for
each Y product.

* Borrower requests to buy 10 products Y from Bank A and is granted
deferred payments.

* Bank A sells products Y to the borrower at 12,000 RM for each Y
product.

*  Customer resells product Y or authorizes Bank A to resell product Y
on their behalf.

* Bank A resells the product on behalf of the borrower to company B at
10,000 RM for each Y product.
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Figure 2: Tawarruq Process Personal Fund
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Figure 2 illustrates this daily process.

The benefit of this type of process is that no products are wasted or on hold for
more than one day because the process takes only one day. The risk involved in
reselling in this way is very low.

On the other hand, some Islamic organizations think that this is a prepared
Tawarruq, and since it is against Islamic law to use fax or e-mail in this process,
the process can become slow. In this process, borrowers only work with the
bank, which makes generating a profit from the resale of products difficult.
Each day, the bank works with large numbers of products in the markets, which
will give the bank the power to make a profit in the resale procedure.

Companies Lending

In this type of Tawarrug, borrowers need financial support in the amount of
more than 2,000,000 RM, and the borrowers mostly consist of companies
or factories. The problem in this type of Tawarruq is that the bank will not
find a local company that sells enough products daily to cover this amount of
money. In this case, banks contact international brokers to buy products from
international markets The bank then adds a profit on the total and then resells
it to the borrower; most of the time, the borrowers authorize the bank to resell
the products on their behalf, in which case the bank contacts the broker again to
resell the products for the borrowers.
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Figure 3: Tawarruq Process Companies Lending

Figure 3 clearly shows that too many messages are passed between the parties
involved, which increase the total time for the operation. Fax and e-mail are the
chosen methods of communication, which only affects the borrowers because
international markets change very quickly. As the operation time increases, the
risk in reselling increases as well. According to some existing bank statistics,
95% of all borrowers lose money in the resale of the products. In this type of
Tawarruq, when borrowers lose money, they lose millions. Some borrowers can
post profits with the resale of the products, however, because they choose the
right market at the right time.
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Proposed Methodologies and Techniques

The current system uses well-known, simple methods of communication, such
as fax and e-mail. All of the members in the process have a limited view of the
market. This process is much clearer in the event that a small amount of money
is needed and the bank buys and resells to the same company. For a large amount
of money, however, the bank only works with a very limited number of brokers
and has no idea about the true state of the market. Therefore, the proposed
solution suggests the utilization of some new technologies, a description of
which follows.

Multi-Agent technology

According to Huhns and Singh, an agent is “an active, persistent (software)
component that perceives, reasons, acts, and communicates” [4]. An agent
perceives the current state of the environment through sensors or data
collection.

Agent

Sensor Action
Input Output

Environment

Figure 4: Agent Interaction

The first agent that was created to do some tasks on the user’s behalf was
developed in 1970 by Nicholas Negroponte [5]. Then, the meeting-schedule
agent was developed in 1993 by Kozierok [6]. In late 1999 and the beginning
of 2000, SwiftFile was developed by Segal and Kephart to help users organize
their e-mail into folders [7]. At the same time, Haubl and Trifts were developing
an online recommendation agent [8]. Most agent researchers agree that agents
must have the following are properties:
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Autonomy: Agents should act independently of users’ lead and should control
their own behavior and internal state. Agents should choose the right action at
the right time for the right situation in a fully automated way [9].

Proactive: Agents should react to change in their environment if the current
state does not lead to goal-directed behavior; in other words, agents should
generate and attempt to recognize chances to achieve goals [9].

Reactivity: Agents’ environments will not remain static. As the environment
changes, agents should continue interacting with and responding to the
environments in a timely manner so that the responses are useful [9].

Social Ability: The real world is a multi-agent environment. Some goals cannot
be reached by a single agent. Cooperation with others may be needed to achieve
a goal, so agents need the capability to interact with other agents and humans,
not simply communicate with them [9] [10].

To make intelligent agents more powerful, extra properties may be included,
such as beliefs, desires, intentions, and knowledge.

Reinforcement Learning

Reinforcement Learning is one of the successful areas in machine learning and
was introduced in the early 1970s. This type of learning is inspired by human
and animal learning, where the system interacts with the environment through
a series of actions. These actions make some changes to the environment. The
system receives rewards if the actions lead towards the goal or punishments if
the actions miss the goal or lead to delays. The main purpose of the system is to
learn how to maximize future rewards through correct action [11] [12].

Q-learning Algorithm. Reinforcement learning algorithms learn from trying
actions and then collecting rewards. In Q-learning, two matrixes are possible:
one has the rewards in the real world, R; and one has the memory of what the
agent has learned from previous experiences, Q. Each matrix represents agent
states and actions. Based on trying new actions, the agent updates the Q matrix
using the following formula [13]:

Q (state,action) = R (state,action) + y Max [Q (next state, all actions)]
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Where y is a discount factor with the following range:
. O<y<l
Supply Chain Management
Supply Chain Management involves coordination and planning between the

supplier, the manufacturer, the wholesaler, the retailer, and the consumer. Supply

chains manage the data flow between the supply chain network participants
[14] (See Figure 5).

Ma}keting
and Sales

Human Resources
and other
Support Services

Customer Services

Figure 5: Supply Chain Network

The following three types of data are passed between the network participants
[15]:
®  Product data flow (e.g., when product was shipped from suppliers to
customers and when customer returns a product);
° Information data flow (e.g., customer’s information and the updated
order); and
° Finances data flow (e.g., payment amount, credit details, and ownership
arrangements).
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Proposed Design

A different design is proposed for each type of Tawarruq because each one has
unique criteria.

Personal Fund Design

The proposed design creates a supply chain network that includes borrowers,
banks, suppliers, and warehouses. An agent represents each of the members.
Borrowers’ agents, suppliers’ agents and warehouses’ agents must be registered
and authorized by bank agents.

Agent Type Supplier
Agent ID 1Z23423VK456K
Protocol FIPA
Ontology Tawarruq Ontology
Language FIPA SL

Provided by HSBC

Table 1: Agent Registeration

All of the agents should be registered in a similar format. We assume that all
of the agents communicate using the same agent communication language and
can understand each other’s ontologies. Each agent in the network must have
control of its own bank account to make money transfers easy and quickly.
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Figure 6: Design for Personal Fund Tawarruq



Figure 6 shows an example of the process that occurs when a new borrower
creates a new borrower agent, registers it with the relative bank agent, and then
requests a Tawarruq operation from the bank agent. Additionally, the borrower
agent chooses the product type, and, after completing each operation, receives a
reward or punishment, depending on whether the borrower made a profit from
the resale or not. This reward or punishment is sent to the bank agent as well as
in the form of feedback. The bank agent sends messages to all of the suppliers
who provide what the borrower agent requests. Suppliers send offers to the bank
agent from whom they received a request. The bank agent chooses the cheapest
offer. Ultimately, the bank agent closes the deal with the chosen supplier by
signing an electronic contract.

Contract ID SDFS342340CKVKF0
Seller ID SUP_EEFEF32423
Buyer ID BAN_3453FFKGD
Product ID VFVGDK4005FSL
Quantity 300

Price per Unit 100

Total Price 30000

Date 1/4/2008

Signatures

Table 2 Buy and Sell Contract

Then, the bank agent transfers the money to the supplier agent’s bank account.
The bank agent adds a profit and then resells it to the borrower agent with
another contract.

Contract ID SDFS342340CK VKF0
Seller ID BAN_EEFEF32423
Buyer ID BOR_3453FFKGD
Product ID VFVGDK4005FSL
Quantity 300

Price per Unit 105

Total Price 31500

Monthly Payment 875

Monthly Due Date 25

Date 1/4/2008

Signature

Table 3: Monthly Deferred Payment Contract
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The borrower agent starts to advertise the product by sending messages to all
of the warehouses’ agents in the supply chain. Inventory agents send offers to
the borrower agent, who chooses the highest offer and then ends the deal with
the same contract that is used between the bank and the supplier. In the end, the
inventory agent transfers the money to the borrower agent’s bank account.

Borrowers agents can communicate, cooperate, and coordinate in order to
maximize the profit that they generate, and supplier agents can communicate to
satisfy a bank agent request.

Advantages:

»  Shortens the process lifetime to a matter of seconds;

«  Avoids involvement in a prepared Tawarruq by opening the market for
more suppliers and warehouses;

o Helps learn the market and find the safest products to buy and to
resell;

« Communication, cooperating, negotiation, and coordination between
agents give the supply chain the power of intelligent ability; and

« Remains in accordance with Islamic law.

Companies Lending Design

In this type of design, speedy transmission of messages between the borrower,
bank and broker is very important. Similar to the design for the personal fund
type, each member is represented by an agent in the operation, but the broker
is replaced by an intelligent agent that informs the bank and the borrower of
the best product to buy and shows them, in a short period of time, all possible
selling opportunities. The broker agent can communicate with a large amount of
information resources or other agents who share their knowledge. Reinforcement
learning can help the bank agent to learn from each Tawarruq operation.
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Figure 7: Design for Company lending Tawarruq

The borrower agent starts the process by requesting a Tawarruq operation
from the bank. Once the bank agent discovers that this request does not meet
the criteria of the first type, it will be unable to find local suppliers to cover
the borrower’s request. Then, the bank agent starts communicating with an
international broker agent that searches the global market for markets that cover
the borrower’s request and sends the results back to the bank agent. The bank
agent then contacts the borrower agent to obtain confirmation. The bank agent
closes the deal using the buy/sell contract and then resells to the borrower with
a profit, using a monthly-deferred payment contract.

The borrower agent sends messages to the international agent broker to resell
the product. The broker agent then sends the best offers for the borrower to
choose one or negotiate with more than one.

Advantages:
°  Minimizes the time to reach the lowest risk in reselling;
e Finds many markets with the best prices;
e Two or more broker agents may cooperate together in the operation;
° Bank agent learns from each operation to give best prices to the
borrowers; and
* Remains in accordance with Islamic law.
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Conclusion

Every year, the number of Islamic banking customers increases, but a limited
amount of research has investigated how Islamic banking can obtain the
benefits of new technologies. This paper describes a method to free personal
Islamic finance. This method involves gathering all participants in the Tawarruq
operation into the same supply chain network in order to increase the value of the
supply chain and give each participant more options in making decisions. Using
agent technology will increase the speed of the process, which will minimize the
risk involved in reselling. This will mostly affect the requests for big amounts
of money because they are dealing with international markets. Agent properties
help the operation through its social ability, which allows multiple borrower
agents to communicate with one another to reach a common goal.

Future Work

This design will be developed and implemented with some Islamic banks.
Islamic law experts will be contacted to review the process flow and cover
all of the points of Islamic banking law to ensure that the future design is in
accordance with Islamic law. For the technical part, after making all of the
changes to the design, it will be developed using an agent toolkit to create the
platform. Security, trust, and some other issues must be studied and resulting
changes then implemented into the design to give the supply chain members the
confidence necessary to use the proposed design.

References

Divany, Tarek El, 2002, “History of Banking: An Analysis,” Proceedings of
International Conference on a Stable and Just Global Monetary System,
International Islamic University Malaysia, August, 2002.

Zaidi, Nawazish Ali, 1991, “Performance of banks under a non-interest system,”
Journal of Islamic Banking and Finance Vol. 8(1): pp. 42-50.

Skully, Michael and Kym Brown, 2006, “Financial Performance of Islamic
Banks,” paper presented at the 17th Asian Finance Association meeting,

_ Auckland, 2006.

Huhns, M. N. and M. P. Singh, Eds. First ed. San Francisco, 1997, Readings in

agents, CA: Morgan Kaufmann Publishers, Inc.,

14 JMIFR | The Journal of Muamalat and Islamic Finance Research Vol.5 No.1 2008



Negroponte, N, ,1970, The Architecture Machine; Towards a More Human
Environment, MIT Press.

Kay, A.(1984) “Computer Software,” Scientific American Vol. 251(3), 41-47.

Segal, R. and J.O. Kephart, 2000, Incremental Learning in SwiftFile. In
Proceedings of the Seventh International Conference on Machine
Learning, 863-870.

Haubl, G. and V. Trifts, 2000, Consumer decision making in online shopping
environments: “The effects of interactive decision aids. Marketing
Science™, 19(1), 4-21.

S.Nwana, H, ,1996, Software Agent: An Overview. Suffolk, Cambridge
University.

Noureddine Boudriga, M. S.0.,2004, Intelligent Agents On the Web: A Review
IEFE.

D. Kazakov and D. Kudenko. 2001, “Machine Learning and Inductive Logic
Programming for Multi-Agent Systems.” In Michael Luck et al., editors,
Multi-Agent Systems and Applications, LNAI 2086, Springer

Watkins, P. D., Reinforcement Learning.

Teknomo, Kardi, 2005, Q-Learning by Examples. http://people.revoledu.com/
kardi/tutorial/ReinforcementLearning/index.html

Wong, S. H. and Nanyang Technological University. School of Mechanical and

Production Engineering. 2001. Re-engineering (re-design) of manufacturing
systemofalocal engineering company. Singapore, School of Mechanical
and Production Engineering Nanyang Technological University.

M. Ayub. 2008, “Understanding Islamic Finance”, John Wiley.

’

JMIFR l The Journal of Muamalat and Islamic Finance Research Vol.5 No.1 2008 15



