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ABSTRACT

This research proposes an algorithm for Shariah Screening Platform to assist Shariah
decision making process in the Islamic Financial Industry. It is designed based on mixed
methodology approach which involves both quantitative as well as qualitative method for
data collection and analysis. Qualitative approach is first done by collecting sample of bank
product proposal and guidelines from the Central Bank of Malaysia for similarity algorithm
development. The first test of similarity is done using Levenshtein Distance. Given the
algorithm written in Python, this research tests two different sets of text data where the first
one is sample of Tawarrug product proposal (query) with Tawarrug policy document
(corpus) and the second set is the same Tawarrugq proposal (query) with Shariah
Governance Policy Document as corpus. A suitable algorithm is built for document
similarity analysis using Python programming language. Two measures of similarity is
adopted which are Levenshtein Distance and FuzzyWuzzy Package to compare two strings
document. These algorithms then are used to develop a Shariah Screening Platform named
as SHARSP. The second stage is quantitative approach where data is collected through
online structured survey distributed among industry practitioners to observe their view on
the proposed Shariah Screening Platform. Based on Technology Acceptance Model (TAM)
and Technology Readiness Index (TRI) as a measurement tool and multiple regression
analysis, majority of the respondents were in view that the proposed SHARSP is useful,
and they were prone towards the industry innovation. Overall, outputs of this research are
significant to Islamic financial industry in proposing new technology for document
screening. It would also add to the existing literatures on Islamic finance especially in the
adoption of NLP technology.
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CHAPTER ONE

INTRODUCTION

1.0 Research Background

Technology invention have started since few decades ago and it was the work of groups of
scientists, programmers, and engineers. Among the pioneers of the technology are Paul Otlet
and Vannevar Bush who have figured out online storage systems since 1930s and Nikola Tesla
which have come out with the idea of wireless system in the early 1900s. Meanwhile, the first
Internet prototype have been funded by U.S. Department of Defence in 1960 via the
ARPANET (Advanced Research Projects Agency Network) project. It then became a modern
internet when a computer scientist Tim Berners-Lee introduces World Wide Web (WWW) in

year 1990 as the main objective is to access data online (www.history.com).

As huge of data was gathered online nowadays, difficulty of selecting a correct and
reliable data have become a challenge. Furthermore, tendency to manipulate data have also
increased among those who keen to take advantage over the technology advancement. Its now
depends on human intention whether to use the data for the benefits of future or to bring into
distraction of the world environment. If the data is used to give benefits to the planet, people
would need to select which data is to be used and how it to be gathered. Computer technologies
have proven that online information retrieval have become more efficient and able to reach
users with more in-depth information than the traditional approach (full texts and hardcopy

documents).


http://www.history.com/

Hence, in the current information-age society, advanced retrieval systems and the
automatic abstraction of information from streams of text, coupled with automated indexing,
summarization and abstracting become the societal needs which is offered by Intelligent
Information Retrieval (IIR). The marriage between IR and Artificial Intelligent (Al) systems
are important in deriving huge quantities of raw text in an intelligent manner (Intelligent
Information Retrieval). In addition, because most of the current databases are non-
bibliographic databases and given that free style queries requested directly from innocent
online searchers, the intelligent information retrieval (1IR), which is controlled by automatic,

machine-performed procedures, is needed.

This research therefore in general is conducted to develop an algorithm for automatic
assessment of Shariah document using Natural Language Processing (NLP) technology for
document matching to assist Shariah decision making process for Islamic Financial Industry
(IFI). 1t is believed that with the adoption and implementation of NLP in the IFI, it will give an
efficient platform for the Shariah scholars as well as industry players in Shariah decision

making process as well as to solve any Shariah issues.

1.1 Problem Statement

Digitalization is transforming how people interact and do daily business. The advancements in
banking technology have influenced the future of financial services around the world. The
establishment of digital banking has now in its growing stage where the way the financial
services is offered to all is positively accepted especially by our new generation of digitally
savvy millennials and Gen Zers. Through technology, the business has now is more towards
business-to-customer (BTC) where the financial services are directly reached to the customer

in a fingertip and within seconds. The usage of artificial intelligent (Al) has complimented the
2



roles of human as financial advisor and through blockchain technology, the whole financial

system becomes efficient to tie all segments of banking businesses.

In spite of all the advantages that the technology has brought to the financial market,
there are few segments that still need attention to be digitalised especially the Islamic banking
business that require attention on Shariah compliancy in all aspects. It is observed that there is
limitation of technology usage in the area of product structuring mainly on documentation
where it is done manually by bank officers. Compared to the conventional products, the Islamic
banking products require more documents based on the nature of contracts adopted. It is the
duty of Shariah officers to ensure that all documents are comply with the Shariah and the central
bank policy in the process of structuring new products. This duty would require a lot of effort,
time, and energy to verify that the product will not having any element of Shariah non-
compliant. Hence, the advancement of Natural Language Processing (NLP) technology would

be necessary and significant to assist this process and reduce the burden of the Shariah officers.

It is also observed that there is limited number of Robo Advisor exist in the financial
market and it only focused on digital investment management services. Based on observation,
there are five Robo Advisors currently in Malaysian financial market which are MyTheo,
StashAway, BEST, Wahed Invest, and Raiz. Unfortunately, none of these Robo Advisors have
aided the Islamic banks with regards to the Shariah compliant status of the products during the
structuring process. Based on suggestion by Sa’ad et al. (2020), the involvement of Robo
advisory will ease the product structuring process by evaluating the sources of Shariah to
provide necessary information for the physical Shariah advisor to accomplish the ruling
accordingly. This effort may be started with a development of NLP algorithm for document

matching or similarity screening.



Moreover, there are quite a number of Shariah non-compliant cases among Islamic
banks in Malaysia where the root cause is on the documentation issues (Ali & Hassan, 2020;
Mohamad & Ab Rahman, 2014; Radzi, 2012). As reported, most of the cases are related to the
contract documentation, calculation of Ta’widh/Ibra’, and term of conditions which contradict
with the nature of contract (sample of cases: CIMB Islamic Bank Bhd v LCL Corp Bhd &
Anor [2012] 3 MLJ 869 and one Court of Appeal case of Pan Northern Air Services Sdn Bhd
v Maybank Islamic Bhd and another appeal [2021] 3 MLJ 408). The existence of an efficient
platform (mechanism) to retrieve relevant document efficiently would assist Shariah officer as
well as the Shariah Committee to conduct earlier screening of Shariah status of the

documents/products proposed.

Finally, it is a standard enforced by the Central Bank of Malaysia through Shariah
Governance Policy Document which was issued on September 2019 for the Shariah committee
to “establish a robust methodology to guide its decision-making process” (Standard 10.4) and
they “shall be accountable for the quality, accuracy and soundness of its own decision or
advice” (Standard 10.3). Therefore, it is believed that the proposed Shariah Screening Platform
(SHARSP) using NLP technology would contribute significantly to the Islamic financial
industry in introducing a digital platform for document screening. The research questions are

the following.

1.2 Research Questions
1. What are the suitable algorithms for a digital assessment platform for Shariah
document screening using Natural Language Processing (NLP)
2. What are the views of industry practitioners on the proposed Shariah Screening

Platform named as SHARSP?



1.3 Research Objectives
1. To propose the suitable algorithms for a digital assessment of Shariah document
using Natural Language Processing (NLP)
2. To investigate views of industry practitioners on the proposed Shariah Screening

Platform named as SHARSP

1.4 Significance of Research

There are two important outputs of this research which first, algorithms for document screening
based on Leveshtein Distance and FugzzyWuzzy Package which is used to build a Shariah
Screening Platform (SHARSP). This platform is currently in its infancy level and will be
enhanced in future. It will become the first Shariah screening platform meant for internal use
by Shariah officers and Shariah committee to check the document of product proposals whether
it meet Bank Negara Policy or other standards. It would also reduce the level of stress and time
consuming among practitioners in the process of product development and at the same time

strengthen the compliancy of the industry towards the Shariah.

Second, this research provides views of the industry practitioners with a sample of 50
respondents in the survey conducted recently. Results from the survey is significant to show
that the Shariah screening platform would be useful for the industry, and it will influence their
intention to adopt this platform. Finally, this research is prominent in adding the existing
literatures on financial technology (Fintech) as well as Islamic financial literatures. Findings
of this research world serve as an initial effort to develop a Shariah screening platform based

on NLP and later the usage of Al to enhance the practice of Islamic financial industry.



1.5 Chapter Summary
This chapter discusses the background of this research which includes problem statement,
research questions, objectives, and significance of research. It is important to highlight

important points via this chapter prior next level of research works is done.



CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

This chapter reviews existing literatures related to the context of this research which are the
Islamic Financial Industry (IFI) which covers technology adoption, Shariah decision making
process, and main legal sources for the Islamic financial industry. The chapter also discusses
the subject of this research which are information retrieval models, artificial intelligence (Al),

machine learning (ML), and NLP. It ends with review on existing literatures on NLP.

2.1 Islamic Financial Industry (IFI)

The emergence of the Islamic financial industry since 1960s have brought to the practiced of
dual banking system in the world. The system has been recognized not only in the Muslim
countries but also by the non-Muslim countries. This recognition is something that must be
proud of by the Muslim as the world have respected the Islamic law (Shariah) as the main law
for the Islamic financial businesses. This is because the aim of the Shariah is to safeguards all
aspects of human being and this is the missing part of the conventional financial system. The
objective of the Shariah (Magasid Shariah) which comprised of five elements (religion/belief,
lineage, wealth, intellect, and life) became the main aspects whenever the Islamic financial

products is offered in the market.

Accordingly, with the strong support from the authority and Shariah advisory

committee both at local and international level such as Shariah Advisory Council of Central



Bank of Malaysia and the International Islamic Figh Academy which comprised of 57 member
states of the Organization of Islamic Cooperation (OIC), any issues arise pertaining to the
industry is discussed and solved at varies levels. Now, the industry have been developed,
remain competitive with the conventional counterparts, and evolves with the financial
technology. As an update of the Malaysian Islamic financial industry, the central bank has

granted five digital banks licenses recently on April 2022 which are;

Licensed under the Financial Services Act 2013 (FSA):

I. aconsortium of Boost Holdings Sdn. Bhd. and RHB Bank Berhad;
ii.  aconsortium led by GXS Bank Pte. Ltd. and Kuok Brothers Sdn. Bhd; and

iii.  aconsortium led by Sea Limited and YTL Digital Capital Sdn Bhd.

Licensed under the Islamic Financial Services Act 2013 (IFSA):

iv. a consortium of AEON Financial Service Co., Ltd., AEON Credit Service (M)
Berhad and MoneyL.ion Inc.; and

v. aconsortium led by KAF Investment Bank Sdn. Bhd.

Three out of the five consortiums are majority-owned by Malaysians namely Boost
Holdings and RHB Bank Berhad, Sea Limited and YTL Digital Capital Sdn. Bhd. and KAF

Investment Bank Sdn. Bhd.

2.1.1 Financial Technology (Fintech)

The word Fintech is the integration between “finance” and “technology” have captured the
attention from the public since a decade ago (Liudmila, 2016). Anjan (2020) defined it as the
use of technology to provide new and improved financial services. Discussing on Fintech,

Luidmila et al. (2016) viewed it as a very broad phenomenon as it changed day by day
8



according to the need of the society. Some scholar opined that Fintech are innovation of
payment systems including cryptocurrencies, credit markets and insurance (Anjan, 2020). The
number of investments into Fintech companies and start-ups has increased tremendously within
one year from USD 4.05 billion in 2013 to USD 12.2 billion in 2014 (Skan et al., 2015) and in
Malaysia due to the pandemic Covid19, the year 2021 became a transformative year for the
financial services where there was a shift in payment behaviour from a traditional to a digital
payment system (Malaysia Fintech Report 2021). Digital payments and e-wallets are leading
the Malaysian fintech space in the 2021 with 20% and 15% market shares accordingly
(Malaysia Fintech Report 2021). Compared to the period prior the pandemic Covidl9, the
number of Fintech players has increased 40% which was 233 in the 2021 and 166 in the 2018.
According to Mr. Salim, a Chief Executive Officer (CEO) of BigPay (the leading fintech
company), by 2040, it’s projected that one billion relatively young and digitally savvy people
will demand financial services across Southeast Asia and Malaysia become the founder for the
digital economy from the overhaul of domestic payments with PayNet, to digital identity

frameworks, open-banking and data sharing standards (Malaysia Fintech Report, 2021).

Accordingly, there is a positive feedback and initiatives on the digital economy around
the globe. In Malaysia, the central bank has stated vision to capitalise on digitalisation via its
Final Sector Blueprint 2022-2026. To ensure the financial institutions to remain competitive,
the central bank have confirmed its support towards technology and data-driven innovation.
For example, in November 2021, the central bank and Payments Network Malaysia Sdn. Bhd.
(PayNet) have collaborated with the international players on proof of cocept (POC) to enhance

cost and speed of cross-border transactions. In addition to the digital bank licenses, the new



initiative by the central bank is issuing Digital Insurance and Takaful Framework to facilitate

the licensing of digital insurers and Takaful operators.

2.1.2 Fintech and Banking Business

The current fintech environment has opened unprecedented opportunities for banking
businesses and their customers. It is undeniable that the financial services have now became
faster and easy to use where money can be transferred within few seconds and financing
products can be approved within hour. Technology has replaced human roles in providing
financial services. Scholars have agreed that fintech somehow has indirectly bring negative

effect to the traditional banking system (Petralia et al., 2019) and (Berg et al., 2019).

In Malaysia, the government through the central bank have supported the emerging of
technology in the Malaysian financial system. Among the initiative of the bank is to capitalise
on digitalisation which stated in Malaysia Financial Sector Blueprint 2022-2026. The bank has
provided few technology infrastructures as a backbone of the digital economy which includes
real time payment systems and few guidelines on fintech. After a successful establishment of
digital banks, the central bank has issued a discussion paper on the Licensing Framework for
Digital Insurers and Takaful operators in February 2022. Other standards or guidelines that was
set by the bank are policy on Risk Management in Technology (2020), Financial Technology
Regulatory Sandbox Framework (2016), and Minimum Guideline on the Provision of Internet

Banking Services by Licenced Baking Institutions (2014).

Overall, the technology has also open door to new businesses related to financial

services (fintech business) in which this has become a challenge to the existing financial
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institutions. However, it is observed that the Malaysian financial market is healthy enough to
welcome newcomers where they have complimented each other and even become a strategic
partner. In this context, the Malaysian government have been supportive and among the
initiative given to the small medium enterprises fintech companies are tax angle incentive
(granted to angle investors in fintech start-ups), income tax exemption by Malaysian Industrial
Development Authority (MIDA), partial corporate tax exemption for entities in the Malaysian
Digital Hub under MDEC, Malaysia Tech Entrepreneur Program under MDEC, Multimedia

Super Corridor (MSC) Malaysia status recognition for ICT, and others.

2.1.3 Shariah Decision Making Process in IFI

In Malaysia, the highest authority that is responsible to advise IFI on Shariah matters at the
Central Bank level is known as Shariah Advisory Council (SAC)* whereby at the respective
Islamic bank level, it is called Shariah Committee (SC)? or some institutions called it Shariah
Advisory Board (SAB). At the Central Bank level, Section 52(1) of the Central Bank of
Malaysia Act 2009 have indicated that the function of SAC are; (a) to ascertain the Islamic
law on any financial matter and issue a ruling upon reference made to it in accordance with
this Part; (b) to advise the Bank on any Shariah issue relating to Islamic financial business,
the activities or transactions of the Bank; (c) to provide advice to any Islamic financial
institution or any other person as may be provided under any written law; and (d) such other

functions as may be determined by the Central Bank (page 4). Meanwhile, establishment of

! Based on IFSA 2013, SAC means the Shariah Advisory Council on Islamic finance established under section 51
of the Central Bank of Malaysia Act 2009
2 Based on IFSA 2013, SC means the Shariah committee of an institution established pursuant to section 30
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SC by Islamic banks for the purposes of advising the business, affairs, and activities to comply

with the Shariah is mandated in Section 30 (1) of IFSA 2013.

According to Abdulllah et al. (2014), there are three stages of product approval

generally practiced in the financial industry which are pre-product approval, during product

approval, and post product approval process. Below is summary of the process.

Table 2. 1: Product Approval Process

Product Approval Process

Pre-approval

During-approval

Post-approval

Tasks

Product
structuring/design

Checking if there is
any Shariah issues

appear during | ensure  compliance
product development | with the Shariah
process principles

Monitoring product
implementation  to

Shariah research

Advise and decision
must be made in a
comprehensive

Identifying the area
of potential Shariah
non-compliance

manner risks

Product vetting Explain  all  the | Proposing the
process  involved, | relevant actions to
documents used and | management
other necessary
information

Agreement vetting All  new products | Conduct internal

should be approved
by Shariah
committee and
backed by figh
literature, evidence,
and reasoning

Shariah review and
Shariah governance
reporting

Compliance
checking

Rigorous
deliberation process
among SC on the
legal contract and
other documents

Conduct Shariah
audit to ensure the
business is  fully
comply with the
Shariah. A periodical

assessment to
provide independent
assessment and

objective assurance
designed to add
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value and improve
degree of compliance
of the IFI businesses.

A review of concept, | Professional
structure, contract, judgement  among

term sheet, SC to reach a
documentations, consensus in arriving
policies, and decision

procedures, Consistent opinions
pampletes, of SC in serving
brochures, and different institutions
advertising

Overall, the most important issue that concerned by the central bank is compliancy of
the Islamic banking businesses towards Shariah. The establishment of advisory committee
whether at the central or respective bank level would be very crucial to ensure that the Islamic
banking is practiced accordingly to meet the objectives of the Shariah which is for a betterment
of ummah (society). In this context, the central bank has come committed to confirm the roles
of all related stakeholders in the IFI including board of director, senior management, SC, as
well as Shariah secretariat and control Functions (Shariah risk management, audit, review) via

Shariah Governance Policy Document (SGPD) in 2019.

2.2 Information Retrieval

Information Retrieval (IR) or text information retrieval is basically denoted the ‘information’.
It is a branch of computer science that involves with activity of processing as well as searching
of unstructured documents (Nadkarni, 2002). It caters information needed by users pertaining
to their query (Sharma & Kumar, 2020). It overlaps with other computer science fields like

database technology and natural language processing (NLP). The objective of IR basically to
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assist text searching activity in order to obtain fast and accurate information based on key
words. Nowadays people rely on IR system through index-based search engines like a Google
or others to find the information that they need even though it does not give specific answers
to the question. This limitation still exists until the current decade where a recent study
conducted by Sharma and Kumar (2020) have mentioned that there are two major issues for IR
which first, elusiveness in specifying user’s information need through query and second,
limited number of methods to perform partial match between documents and query. In this
context, the authors have suggested intelligent information retrieval model which is called

Bayesian Rough Set and the model is found to perform well.

Accordingly, Intelligent Information Retrieval (IIR) is introduced to compliment the
limitation of IR where it is known as ‘agent’ information. The idea of 'intelligent' information
retrieval was first introduced in the late 1970s and have become popular in the early 1990s
(Belkin, 1996). Under one single umbrella, IR works as information gathering agent, extracts
both unstructured and structured documents, and provides index for information searching
activities (Gupta et al., 2012). 1IR has been defined variously by different scholars, and a
consistent interpretation is it reflects the machine program doing something for the user, or
taking over some functions that previously had to be performed by humans (either user or
intermediary), retrieves and forwards information to the user without any other interaction.
(Belkin, 1996). In this context, the usage of artificial intelligence (Al) in 1IR would enhance
the efficiency of information retrieval activities (Xie et al., 2003). It basically integrates various
Al technologies including scheduling, planning, text processing, information extraction and

interpretation (Gupta et al., 2012). Among advantages of IIR are it supports human decision-
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making process, reducing the manual workload, and time spent to fulfil tasks (Gupta et al.,

2012; Lilis & Scanlon, 2016).

2.3 IR Retrieval Process

An Information Retrieval System (IRS) would aid to find document that is needed by user
(query) as well as find similarities among the documents extracted (Al-Baatla et al., 2019).
Three main components of IRS are query subsystem, document database, and matching
function (Al-Baatla et al, 2019; Pathak et al., 2000). All documents are stored in database, and
whenever the users write their queries, all documents needed will be presented to them. On top
of that, IRS matching function is responsible to match all documents in the database with users’
query. The processes are presented in Figure 2.1 below (squared boxes represent data and

rounded boxes represent processes).

‘){ Information need ‘ [ Documents ‘
4’{ Query ‘

Matching

Feedback }(—{ Retrieved documents

Indexed documents ‘

Figure 2.1: IR Process (source: Goeker & Davis, 2009)
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2.3.1 Dimensions of Similarity

Documents might be declared as similar based on certain criteria, for example when they cover
the same topic, use a common set of words or are written in the same style. In IR, the dimension
of similarity defines the understanding of overall text similarity. Three dimensions of similarity
that was known in the literatures are lexical, structural, and semantic similarity (Lin, 1998).
Not all cases suitable to be compared in terms of similarity as they are subjective. Document
similarity is usually measured through scalar score, which is within an interval of zero to one.
The highest degree of similarity is measured as one. When two objects are dissimilar, the

degree of similarity is zero (Lin, 1998).

2.3.1.1 Lexical Similarity

Lexical similarity is calculated based on a simple word-to-word comparison (Lovins, 1968).
Methods like stemming or stop word removal may increase the result of lexical similarity. It
relies on the words of document text. A total overlap between words would result in a lexical

similarity of 1, whereas 0 means both documents share no words or not similar (Fox, 1989).

2.3.1.2 Structural Similarity

This type of similarity focuses on the vocabulary where it explains the theoretical composition
of two documents (Shin & Doermann, 2006). It basically covers graphical components (text
layout and design) as well as composition of text segments including paragraphs or sentences,
citations format, and hyperlinks (Buttler, 2004). This similarity measures mostly adopted for
semi-structured document such as XML or HTML. A common and expensive in computing
time, structural similarity is performed to calculate the minimum cost edit distance between
two documents which measures the number of actions that are needed to change a document,

so it is equal to another document (Shin & Doermann, 2006).
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2.3.1.3 Semantic Similarity

Semantic similarity is more focused on similarity of topics of two documents that have similar
meaning. An appropriate semantic similarity measures is important for many IR systems, given
that the users need information based on semantic meaning instead of vocabulary or structure
of a document. Hence, measuring topical relatedness is not an easy task which need a proper
algorithm. Therefore, lexical or structural similarity is often used to estimate semantic

similarity (Buttler, 2004).

2.4 IR Model
There are no specific and best model that suit all scenario of IR process. Goeker and Davis

(2009) have highlighted three IR models as summarised below.

2.4.1 Exact Match Model

2.4.1.1 Boolen Model

The Boolen model is one of the earliest and simplest information retrieval models (Bhatnagar
et al. (2012). It is based on George Boole’s mathematical logic where queries and their
equivalent texts is combined to create a new set of documents (Goeker & Davis, 2009). In other
words, a document is represented as a set of keywords where queries are presented by Boolean
expressions of keywords, connected by AND, OR, and NOT, including the use of brackets to
indicate scope. The output would be either the document is relevant or not. No partial matches
or ranking in this IR model. It is said as the weakest model because it fails in the partial match
(Al-Baatla et al., 2019). Its only popular at earlier time because of simple and easy to
understand. Few disadvantages of this model including it does not offer a ranking of retrieved

documents, very rigid (AND means all; OR means any), difficult to response complex user
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queries and too complex for general web users (Goeker & Davis, 2009; Al-Baatla et al., 2019).
Among advantages of this model are it gives users a power to control the system and

immediately clear why a document has been retrieved given a query.

2.4.1.2 Region Model

Region model is extension of the Boolean model that explains the subjective parts of document
which is called segments or regions. Any sequence of consecutive words is called a region and
identified by a start and an end position. This model does not limit to retrieving documents as
it would depend on the queries. The Boolean operators AND, OR and NOT might be defined
on sets of regions in a straightforward way as set intersection, set union and set complement.
Two additional operators introduced by this model are containing and contained by (Goeker &

Davis, 2009).

Overall, the Boolean model is grounded in mathematics and its instinctive use of
document sets for information retrieval. The major disadvantage of the Boolean and the region
models is their failure to rank documents. In IR, document ranking is the most concerned by
user and that is the reasons the next models would cater the weaknesses on the Boolen and
region models. The following sections will discuss few more extension models of ranked

retrieval.

2.4.2 Vector Space Model (VSM)
Luhn (1957) is the first scholar that propose a statistical method to search information (Goeker
& Davis, 2009). For him, to discover a document collection, a similar document should be

prepared to the documents searched. Then, the similarity between the document prepared with
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the one in the collection is used to rank the results. The similarity criterion is elucidated by

Luhn (1957) as follows:

The more two representations agreed in given elements and their distribution, the higher would

be the probability of their representing similar information. (Goeker & Davis, 2009)

In 1980s, Gerard Salton and friends have adopted Luhn (1957)s’ similarity criterion
and proposed VSM where query is termed as vector embedded in high dimensional Euclidean
space and each item is assigned a distinct dimension called item (Goeker & Davis, 2009). It is
necessary to convert a document to a vector or mapping the documents (de Jong and
Frederiksen, 2015) in the vector space, then use the vector calculation to compute the distance
between the vectors. The objective of the VSM is to simplify and calculate the complex
relationship of words between two independent documents that is expressed in a vector
(Indriyanto & Sumitra, 2019). Generally, the key to establish VSM is to determine the
dimension and it corresponds to one of the keywords in document, where the dimensions of

the model would relate to the total number of keywords in the entire documents.

political

social

economic

Figure 2.2: Sample of a query and document representation in the vector space model
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As presented in Figure 2.2 above, the similarity measure is referred to the cosine of the
angle that separates the two vectors ‘d’ and ‘q’. The cosine of an angle is O if the vectors are
orthogonal in the multidimensional space and 1 if the angle is 0 degrees. Cosine would measure
the level of closeness of the two vectors. The cosine formula is given by:

m

k=1 9k * Qi

VIt ) Vo (4

score((i q)

Based on Luhn (1957) similarity belief, the first step is to count the number of elements
that the query (prepared document) and collection documents shared. If the document vector
represented by vector d = (d1,d2,.....dm) and query represented by vector g = (q,dz2,...... qm),

with similar component dx (1 < k <m), so the similarity measure is;

score(d,§) = YuL;d - i

Among advantages of VSM are it is a simple, practical, and provides automatic text
categorisation, clustering, partial, and true matching (Goeker & Davis, 2009; Indriyanto &
Sumitra, 2019; Kadowaki, & Kishida, 2020). Few weaknesses of this model are it does not
concern on syntactic and semantic information like phrase structure, word order, proximity
information, and word sense. VSM has been adopted by past researchers from various area
including the prominent area from natural language processing (Dongmei Han et al., 2018),
education (Indriyanto & Sumitra, 2019; Foltz & Landauer, 1999; Jiffriya et al., 2014), medical

(Thakur et al., 2019), and others.
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2.4.3 Probabilistic models

This model is based on probability theory that assign a weighting for possible terms through
various experiments. Probability model will rank documents in decreasing order of probability
of relevance to the information need: P(R|q,di) based on similarity coefficient between a query

and a document. This model was implemented for small-scale search tasks.

dj = (t1,j, t2,), ... tt,j), tij € {0,1}

terms occurrences are boolean (not counts)

query g is represented similarly

R is the set of relevant documents, ~R is the set of irrelevant documents

P(R | dj) is probability that dj is relevant, P(~R | dj) irrelevan

Table 3: Comparison of IR models (Thakur et al., 2019)
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IR Criteria / Boolean Boolean Extended / Vector Space Probabilistic

IR Retrieval Model Model Soft Boolean Model Model
Model variants Model
Information Deterministic  Deterministic  Deterministic  Deterministic Probabilistic
Retrieval
Model
Indexing Complete Complete Complete  Complete items  Derived from the
items items ltems content
Matching Exact Match  Exact Match  Exact Match ~ Partial or Best Partial or Best
Retrieval Match Match
Query type Structural Structural Structural Structural Natural Language
Result Any Match Any Match Any Match Relevance Relevance
criteria
Result Arbitrary Arbitrary Ranked Ranked Ranked
ordering

Table 3: Strengths and Weaknesses of the Information Retrieval models

Model Strengths Weaknesses
Boolean The retrieved documents can The size of the resul is unpredictable where it can be either
Model be either limited or voluminous too many retrieved documents or none. It considers all the
And and also relevant or irrelevant.  retrieved dc in the resul posting list. Since all terms
Boolean are weighted equally, the retrieved documents will not be
Model variants ranked. Hence, all dc are considered “equally worthy.”

Documents that “don’t fairly matched” the query may be
beneficial also. There is no provision for partial matches

Extended / It is a simple model based on Formulating useful extended Boolean model requires more
Soft Boolean  Linear Algebra and Term thought and expertise in the query domain.
Model weights. The term weights are

not binary. This model allows
partial document matching.

Vector Space It is a Term weight model Lengthy documents have little similarity scores. Precise match
Model based on a Geometric of the query keywords in the document terms may result in
similarity measure. It uses the false positive results due to substring match.
Dot product of the query and
document vector and can even
allow partial matching.

Probabilistic Given a query, the model ranks  Independent assumption and Parameter estimation are the two
Model documents by the probability crucial principal concern issues. It is hard to estimate
of relevance. parameters, i.c. need to estimate relevance, without a proper

training dataset.
In the composite terms, the presence of one term increases the
likelihood of the presence of the other even though sometimes

it is not realistic.

2.5 Literatures on Natural Language Processing (NLP)
Natural language processing (NLP) is a subset of artificial intelligence (Al) that helps
computers understand, translate, and manipulate human language. NLP basically implement

tasks such as simply language, break it into pieces, and explain the relationships among those
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pieces to generate meaningful content. The combination of NLP, machine learning and human

experts would modern problems is tackled.

The applications of NLP are diverse and ideal for nearly any situation involving the
need to rapidly analyze unstructured text. There were many research from health and sciences
have utilized NLP to trace diseases from any symptoms. Patterns of symptoms and root cause
analysis would be nearly impossible for a human to detect by observing every individual
record. However, an Al system can work around the clock to analyze the test results, patient
reports, listed symptoms and more. NLP has proven powerful in its application to predict and

alert hospitals when data in electronic health records indicates the presence of sepsis.

NLP have been used to other domains such as to analyze legal case files, social media
feeds, call center logs, research documents, warranty claims and others. The majority of data
held by organizations is in the form of unstructured text. NLP would basically perform
linguistic analysis and converts text into form representations for text processing and
understanding. This includes methods such as tokenization, removing stop words, stemming,
and others. The output from NLP then is utilised by machine learning (ML) for data mining to
automate the production of main input of the texts for descriptive analytics. In this stage, human
input such as knowledge, experience, and expertise are important to further explain the machine

output.

NLP is a powerful tool to enhance our living and working environment. The
combination between human and technology in terms of information sharing would be more

meaningful especially for the unstructured information where it could bring progress to areas
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that have been slow or difficult to solve previously. It may assist human to deliver better input,

experiences, improve quality of care and enrich human engagement.

2.5.1 Existing Works on NLP

In Islamic finance industry, Haider et al. (2020) have suggested the usage of Al in NLP based
on Islamic FinTech Model that combines Zakat and Qardh-Al-Hasan (benevolent loan) to
minimize the negative impact of COVID 19 on individuals and SMEs. The authors were in
opinion that the Islamic finance has big potential to face any kind of situation/pandemic
especially the combination of Zakat and Qardh-Al-Hasan. In addition, research done by Ali et
al. (2019) and others (Laldin & Furgani, 2019; Zubaidi & Abdullah, 2017; Evans, 2015) have
explored the potential of Fintech which including Al, smart contract, blockchain, and others on
the Islamic banking and finance industry in various Asian countries and their findings indicate
that Fintech would benefit the industry greatly to be at par with the conventional counterparts.
Hence, a lot of effort need to be done to implement Fintech in the Islamic financial industry so

that it would bring significant impact to the society and practiced with the Shariah spirit.

Figure 2.3 presents the increase trend of literatures on NLP based on Scopus database
in all areas of research which including social science, arts, engineering, computer sciences,
business, management, economics, and others. Since, the 2016, the number of literatures
remain increase until year 2021 (2045) and is expected to further increase until end of this year.
Since 1976, a total of ten thousand of articles have been published in Scopus database and the
author that have contributed a lot in this domain is Liu, H with 77 articles. It is followed by

Xu, H and Friedman, C. Please refer to next Figure 2.4.
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Figure 2.4: Total number of NLP literatures by author

Accordingly, as presented in Figure 2.5 below, United States has been the dominant in
discussing NLP (2642 articles), followed by China (1542 articles), India (1356), and United
Kingdom (573 articles). In is undeniable that these countries have been the forefront of

technology adoption. It is also not a surprise where NLP is mainly conducted by researchers
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from computer science (37.3 %) and engineering (14.3%). Other areas that have adopted NLP

are medicine, social science, arts, physics, business, management, and accounting. Please refer

to Figure 2.6.
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Figure 2.5: Countries that have contributed to NLP literatures
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Figure 2.6: Literatures on NLP by subject area

In addition, out of ten thousand literatures on NLP from various area, this

research have limited the search of subject area to only social sciences, business,
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management, and accounting. As in Figure 2.7, there is 1712 articles found in these

areas. Bhattacharyya, P., Ekbal, A., and Korhonen, A. has contributed equally to the

literatures.
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Figure 2.7: NLP literatures on social sciences, business, management, and accounting areas

This research further defined the search to ‘economics, finance, business, management,

and accounting’ subject area. The results indicate that, there are 178 articles with increasing

trend and expected to increase until 2022. Please refer to Figure 2.8. The main contributors are

Coffas, Delcea, and Melumad where each of them wrote 3 articles on NLP between year 2019-

2020. Most of the authors have adopted NLP on social media research either in terms of

sentiment analysis based on image evaluation, customers’ product opinions, social media

users’ emotions, Or on consumers vocabularies. The most cited article was by Melumad (2019)

which on effect of social media content by usage of smartphone. Based on literatures findings,

there is still limited literatures that have utilised NLP for banking and finance.
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2.6 Chapter Summary

First part of this chapter reviews the existing literatures on financial industry mainly related to
technology and Shariah decision making process. This chapter then discusses various models
in IR. There is no such thing as a dominating model or theory of IR. In IR, some models work
for some applications, whereas others work for other applications. For example, the region
models is designed to search semi-structured data and the VSM is more suit for similarity
search of prepared and document collection. In addition, probabilistic retrieval model is more
suitable in case of there are relevant and irrelevant documents, and it is also same with other
types of IR model which have its purposes and usage. This chapter also discusses what is NLP

and existing literatures on NLP from the Scopus database.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction

This chapter basically highlights the methodology adopted in this research to achieve the
research objective. As mentioned earlier, based on literatures, Vector Space Model (VSM) is
found to suit with the research objective which is to find pattern matching between two types
of documents which is the one proposed by the bank and the guidelines imposed by the
regulator (Central bank Malaysia). This chapter first discusses preprocessing procedures using
Natural Language Tool Kit (NLTK) and followed by similarity analysis based on Python

language.

3.1 Research Design

Research design comprises of the overall strategy of the research to ensure an effective way to
address the research problem; it consist of theoretical underpinning, data collection,
measurement and data analysis (Hussey & Hussey, 1997). According to De Vaus (2001),
research design is not only about research strategy, but it also ensures that the outcome obtained
from the research is reliable and unambiguous to reflect the research questions. Research can
be designed qualitatively, quantitatively, or mixed methodology. This research is designed
based on mixed methodology approach. It involves both quantitative as well as qualitative
method for data collection and analysis. Qualitative approach is first done by collecting bank
proposal and guidelines from the Central Bank of Malaysia for document similarity algorithms

building. The second stage is quantitative approach where data is collected through online
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structured survey to industry practitioners to observe their view on the Shariah screening

application proposal. Below is framework of research design for this research.

Data: Bank Proposal &
Guidelines

— Qualitative — 1

Analysis:

Research Objectives Levenshtein distance

FUZZYWUZZY Package
r— | LEeeNNIXLL 8
RESEarCh FrObIE 1 I

Research Methodology Data: Survey of industry

practitioners

— Quantitative %‘

Analysis:

Descriptive and Regression
Analysis

Figure 3.1: Research Design

3.2 Proposed Algorithm

The proposed model in this research is based on VSM for document matching and similarity
measures. Product proposal will become a query and policy documents by the central bank
would be a corpus or database for document matching. Both the query and corpus went through
preprocessing stage prior similarity analysis. One set of queries with two set of corpuses is
tested in this research to compare similarity value. For document similarity checking, this
research adopts Fuzzy String matching consists of Levenshtein Distance and FuzzyWuzzy
Package method by Python programming language. It is a technique of finding strings that
match with a given string partially and not exactly. When a user misspells a word or enters a
word partially, fuzzy string matching helps in finding the right word. The algorithm behind
fuzzy string matching does not simply look at the equivalency of two strings but rather
quantifies how close two strings are to one another. This is usually done using a distance metric
known as ‘edit distance’. This determines the closeness of two strings by identifying the

minimum alterations needed to be done to convert one string into another. There are different
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types of edit distances that can be used like Levenshtein distance, Hamming distance, Jaro
distance, and other. Hence, this research adopts Levenshtein distance and FuzzyWuzzy
Package to check similarity of the document. Figure 3.2 below presents the proposed algoritm

for document screening.

Pre-processing Pre-processing

| l

Tokenization | Stop Compound | Stemming Tokenization | Stop Compound | Stemming
words word words word
removal | splitting removal | splitting

Similarity Checking
Levenshtein Distance FuzzyWuzzy Package

Figure 3. 2: Proposed algorithm for document screening

3.3 Data Preprocessing

Two sets of documents (product proposal and BNM guidelines) were selected in this research
and went through preprocessing stage to avoid any irrelevant information or accuracy of the
results later. Steps in data pre-processing are includes tokenization, stop-word removal and
stemming (Manning et al., 2008). The documents first gone through tokenization which the
whole documents were transferred into words using white spaces. It was followed by
punctuations and stop words removal like comma, semicolon, ‘and’, ‘is’, ‘or’, and others. Next,

any compound words were split, and stemming were done using Porter stemming program. In
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this stage, words were converted into their stems such as ‘structuring’ or ‘structures’ into
‘structure’ to determine domain vocabularies and to reduce redundancy as most of the time the
word stem and their derived words mean the same. Once, this preprocessing stage was

completed, the similarity analysis was done.

3.4 Measure of Similarity

Once the queries and corpus have been screened and ready for further analysis, the vital process
is checking for documents similarities. Similarity analysis is a necessary stage in most of IR
and NLP tasks including for document clustering (Huang, 2008), plagiarism detection, text
categorization (Bigi, 2003), and document screening. The success of IR models mostly
depended on its similarity measures (Polettini, 2004). There were various measures of
similarity as discussed in the past literatures whereby the differences among the measures were
on its functionality; a similarity measure that is effective in addressing one measurement
problem may not be effective in another (Thomson et al., 2015). This research adopted two
methods of fuzzy string by Pyhton which were Levenshtein Distance and Fuzzy Wuzzy

Package.

3.4.1 Levenshtein Distance

Levenshtein Distance or known as Minimum Edit distance is a popular method used to measure
the distance between two strings. It is computed by counting number of edits required to
transform one string into another. The edits could be either addition of a new letter, removal of
a letter, and substitution. As for example, the Levenshtein distance between “house” and
“mouse” is 1 as only 1 edit is required to change ‘h’ into ‘m’. There could be multiple ways of
transitioning from one word to another, but Levenshtein distance chooses the smallest possible
path. The more similar between two strings the less distance between them, and vice versa.

This method is commonly used in autocompletion or autocorrection application of text like
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Google search or online dictionary. Four processes will involve to come out with distance
values including creating the distances matrix, initializing the distances matrix, printing the

distances matrix, and finally calculating distances between all prefixes (Gad, 2020).

Accordingly, this method is introduced by Vladimir Levenshtein in year 1965. This is

Mathematical formula created by him to measure similarity of distance.

max(i, j) if min(i, ;) = 0,

| ) lL'\“.;(I.— ].'l'.|+ |
ev,;(i,)) = _ - a
abhhJ min< lev,,(i.j—1)+1 otherwise.

lev,p,(i—=1,j—=1)+ 1,48,

Figure 3. 3: Levenshtein Mathematical Formula

Below is sample of python codes conducted in this research to measure the Levenshtein

Distance.

min distance = 1

max ratio = 0

max ratio label = 0

max ratio label content = ""

for nums in StrOptions.keys() :
Distance = lev.distance(Stringl.lower (), StrOptions[nums].lower())
Ratio = lev.ratio(Stringl.lower (), StrOptions[nums].lower ())

print ("Distance:", Distance, "Ratio:", Ratio,

nmn
4

f'""{nums}"', StrOpt

ions[nums])

if max ratio < Ratio:

max ratio = Ratio
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max ratio label = nums

max ratio label content = StrOptions[nums]
print ('"\n"'")
print ("The least distance is:", min distance, "The greatest ratio is:",
max ratio, "\nTawarrug ", max ratio label, max ratio label content)

3.4.2 FuzzyWuzzy Package
Fuzzywuzzy is a python library that is used to calculate the differences between sequences and
patterns of two strings. There are four elements that can be used to measure the similarity in

FuzzyWuzzy which are;

No. Ratio Similarity Purpose Code
Checking
1 fuzz.ratio() For exact matching, order of from fuzzywuzzy
ina d import fuzz
string does matter i e R (L
2 fuzz.partial_ratio() For partial matching, order of | fuzz.partial ratio
string does not matter (‘','h)

3 | fuzz.token_sort_ratio( Order of the words does not fuzz.token sort_ra
) matter. It also ignores tio("'','")
punctuation, and follows the
concept of tokenization where the
strings are converted in to tokens
and then sorted in alphabetical

order for comparison analysis

4 | fuzz.token_set_ratio() Performs a set operation that fuzz.token set rat
takes out the common tokens (the io("',"'")

intersection) and then makes
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fuzz.ratio(). Extra or same

repeated words do not matter.
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Below is sample of python codes conducted in this research to measure similarity using

FuzzyWuzzy Package.

Ratio = fuzz.ratio(Strl.lower(),Str2.lower())

Partial Ratio = fuzz.partial ratio(Strl.lower(),Str2.lower ())
Token Sort Ratio = fuzz.token sort ratio(Strl,Str2)
Token Set Ratio = fuzz.token set ratio(Strl,Str2)

print (Ratio/100)

print (Partial Ratio/100)

print (Token Sort Ratio/100)

print (Token Set Ratio/100)

3.5 Survey among Industry Practitioners

A structured survey among bank officers and Shariah advisors is carried out to investigate their
opinion on the proposed automatic Shariah screening application. Due to time constraint to
develop a real application, the respondents were given a short brief on the proposal (Automatic
Shariah Screening Platform) in the survey form (Figure 3.3). The survey is conducted online

and a total of ten industry practitioners have involved in the survey.

© SHARSP

Shariah Screening Platform

DOCUMENT SIMILARITY SEARCH ENGINE LIST OF SIMILAR DOCUMENT SIMILARITY PERCENTAGE

Search or attach product proposal here Content of your propesal is found similar with The higher percentage show that the proposal
this specific guidelines of Bank Negara Malaysia is highly similar/related to the guidelines by

Q ) Bank Negara Malaysia

Click this button to know the similarity
Ehtalrad Print Report

Attachment

Figure 3.4: Sample of the Proposed Shariah Screening Platform
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3.5.1 Technology Acceptance Model (TAM) and Technology Readiness Index (TRI)

Technology Acceptance Model (TAM) is adopted in this research to measure the acceptance
towards the proposed automatic Shariah screening application among financial industry
practitioners. TAM which was pioneered by Davis (1989) is focused more on analytical
framework for predicting application of technological innovations. There are five key
dimensions highlighted by TAM which are Perceived Usefulness (PU), Perceived Ease of Use
(PEOU), Attitude (A), and Behavioural Intention (BI) (Davis, 1989). This research however
adopts only three dimensions of TAM and adds one variable from Technology Readiness Index
(TRI) by Parasuraman (2000) in the survey questions to suit with the survey objective which is
to investigate practitioners’ intention to adopt the proposed Shariah document screening
platform. Five main questions which adopted from Kolade et al. (2022) and adapted in the

survey are the following:

1) Do u think this app would be useful to check bank document/proposal for Shariah
compliancy?

2) To what extent do you think this application are easy to use?

3) To what extent you are ready to adopt an automatic Shariah document screening
platform?

4) Do you have an intention to use this application for Shariah screening?

5) Do you currently use any of technology/application to screen product proposal for

Shariah compliancy?

3.5.2 Survey instrument
The survey instrument consists of open-ended questions. Part A is the respondents’
background. Part B captured the feedback of the industry practitioners on the adoption of the

proposed automatic Shariah document screening platform. Accordingly, this research adopts
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survey instrument by Abu-Dalboah (2013) to measure Perceived Usefulness and Perceived
Ease of Use, Technology Readiness (Parasuraman, 2000), and Intention to Use (ITU) by

DuPree (2015). Below are the survey questions with 5-point Likert scales constructed in this

research.
No. Constructs Operational Measurement ltems
Definitions
1. Perceived Feeling that industry | The Shariah document screening platform
Usefulness practitioners assume | would assist the Shariah department to
(PU) in enhancing screen any Shariah  non-compliance
proposal preparation | elements in the proposal.
process by using The Shariah document screening platform
automatic Shariah would shorten the time to prepare product
document screening | proposal.
platform The Shariah document screening platform
would ensure the proposal is accurate
according to the BNM guidelines/policy.
The Shariah document screening platform
would ensure the proposal having less
mistake according to the BNM
guidelines/policy.
2. Perceived Ease | Refers to level of Learning to utilise this platform would be

of Use (PEOU)

easiness that the
practitioners assume
when using Shariah
document screening
platform.

ease for me.

I would find it easy to use this platform.

The  platform  seems easy and
understandable.

I would find the platform to be flexible and
user friendly.

It would be easy for me to become skillful
at using this platform for Shariah document
screening.

Technology
Readiness (TR)

Measures a person's
technological

preparation for new
technology adoption

Optimism

- Technology makes me more productive in
doing my job

-New technologies contribute to better
quality of life

- Technology gives me more freedom of
mobility

Innovativeness
- In general, I am among the first in my
circle of friends to acquire new technology
when it appears
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- | can usually figure out new high-tech
products and services without help from
others

- | keep up with the latest technological
developments in my area of interest
Insecurity

- Technical support lines are not helpful
because they don’t explain things in terms I
understand

- Sometimes, | think that technology
systems are not designed for use by
ordinary people

-There is no such thing as a manual for
high-tech product or service that’s written
in plain language

Discomfort

- People are too dependent on technology to
do things for them

-Too much technology distracts people to a
point that is harmful

-Technology lowers the quality of
relationships by  reducing  personal

interaction
4. Intention to Use | Measures the Assuming that the automatic Shariah
(ITY) intention of document screening platform is available, |
practitioners to use | intend to use it.
the Shariah Given that | have access to the platform, |
document screening | predict that | will use it.
platform If the platform is offered in the market, |

intend to use it.

If the platform is available for subscription,
| intend to propose to my company to use
it.

3.5.2 Sample Selection

This research adopts a stratified random sampling procedure to select participants among
practitioners in Islamic financial industry. There are two steps in this procedure which first, the
target population is divided into mutually exclusive and second, the sampling unit is chosen
randomly from each subset (Churchill, 1999). This method is deemed suitable in the context of

this research because of the availability of relevant data to characterize the target population.
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Hence, this research followed the steps proposed by Stephan et al. (1940) for sampling
selection. The population of industry practitioners was divided into two players which are
Islamic banks and Takaful operators and the sample of practitioners were drawn from each of
the players randomly. The use of stratified random sampling helps to ensure better sampling
representatives. Moreover, according to Hair et al. (2003), this sampling method provides an
opportunity to examine each sample group for an extensive comparison between the chosen
groups. The sample of this research therefore coming from both Islamic banks and Takaful

operators and they were either Shariah committee, Head of Shariah, or Shariah executives.

3.5.3 Sample size

There are factors that determine how large the sample size should be in research. These factors
include model complexity, number of parameters, type of estimation method, and also analyses
involved (Kline, 2011). Hence, for a multiple regression analysis, this research follows
suggestion by Charles (2019) as in Figure 3.5, given 5 independent variables (k) and a = .05
(significant level), a sample of 50 is sufficient to detect values of R2 > 0.23. If the data is too
small, it may be insufficient to represent the entire population (example, 20 samples).
Therefore, the total number of industry practitioner involved in this research is 50. In addition,

the population of Shariah advisors in Malaysia is less than 100 (bnm.gove.my).

Sample size requirements

Signiticance levela =01 Signiticance level a =05
2 5 10 20 2 5 10 20
20 0.45 56 0.71 M/A Q.38 0.48 0.64 N/A
50 0.23 Q.23 0.36 0.49 0.13 0.23 0.29 0.42
00 0.13 16 0.20 0.26 0.10 0.12 0.15 0.21
250 0.05 0.07 0.08 0.11 0.04 0.05 0.06 0.09
500 0.03 0.03 204 0.06 2.03 0.04 0.05 0.08
1000 0.01 0.02 0.02 3 0.01 0.01 0.02 0.02

Figure 3.5: Minimum sample for regression analysis (Charles, 2019)
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3.5.4 Survey Analysis

Responses from the survey is analysed using a statistical software called SPSS. Few stages of
analyses procedures were involved which includes data cleaning, reliability checking,
crosstabulation, and multiple regression analyses. Results of the survey analysis is discussed in

next chapter.

3.6 Chapter Summary

Overall, this chapter explains in detail the methodology adopted in this research. For document
screening, Levenshtein Distance and FuzzyWuzzy Package is utilized to come out with a
suitable algorithm. Meanwhile, survey is used to measure the intention to adopt the proposed

Shariah Screening Platform (SHARSP) among financial industry practitioners.
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.0 Introduction

This chapter presents results of analysis of the proposed algorithms for document screening.
First, proof of data pre-processing is shared and its followed similarity analyses algorithm by
Leveinshtein and Fuzzy Wuzzy Package. This chapter further discusses results of the survey
conducted among the industry practitioners which tackle their views on the proposed Shariah

Screening Application (SHARSP). This chapter ends with a chapter summary.

4.1 Document Pre-Processing

This is an important and essential step prior to the next level of model development in NLP. A
set of text corpus (data) collected from one or many sources, may have inconsistencies and
ambiguity that requires pre-processing for cleaning it up. If text pre-processing is not done
properly, it may affect the output of NLP model later. There were common text pre-processing
procedures such as lowercasing, removing extra whitespaces, punctuations, stopwords,
tokenization, spelling correction, stemming, and lemmatization. Using NLTK library, this

research has combined few procedures of text pre-processing as below.

import nltk

import string

from nltk import word tokenize
from nltk.corpus import stopwords

43



from nltk.stem.porter import PorterStemmer
from nltk import pos tag

def preprocess (filename) :
f = open(filename, 'r")
text = f.read()
text = text.lower ()

text p = "".join([char for char in text if char not in
string.punctuation])

words = word tokenize (text p)

stop words = stopwords.words ('english')

filtered words = [word for word in words if word not in stop words]
porter = PorterStemmer ()

stemmed = [porter.stem(word) for word in filtered words]

pos = pos_tag(filtered words)

return words, filtered words, stemmed, pos

4.2 Similarity Analyses

4.2.1 Levenshtein Distance

The first test of similarity is done using Levenshtein Distance. Given the algorithm written in
Python, this research tests two different sets of text data where the first one is sample of
Tawarrug product proposal (query) with Tawarruq policy document (corpus) and the second
set is the same Tawarruq proposal (query) with Shariah Governance Policy Document (SGPD)
as corpus. The second set of text is intentionally conducted to test the validity of Levenshtein
Distance algorithm in checking similarity of two unrelated text/documents. Figure 4.1 and

Figure 4.2 below present results of Levenshtein Distance for two sets of text.
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checking for similarity using levenshtein
New Section

import Levenshtein as lev
Stringl = "A tawarruq consists of two sale and purchase contracts. The first involves the sale of an asset by a seller (the Bank) to a purchaser
testing with related guideline-Tawarruq

Stroptions = {
B Section
“Compliance with Shariah requirement is a prerequisite in ensuring the legitimacy of Islamic financial products and services. In meeting
"The Shariah contractbased regulatory policy is intended to ensure end-to-end compliance with Shariah and therefore, enhance the integrit
“The policy document contains two distinctive parts, namely the Shariah requirements and the operational requirements. The former highlig
1 "A tawarrug consists of two sale and purchase contracts, The first involves the sale of an asset by a seller to a purchaser on a deferre
“This policy document aims to:",
"set out the Shariah rulings associated with tawarrug;",
"set out key operational requirements with regards to the implementation of tawarruq;",
“promote end-to-end compliance with Shariah requirements which include adherence to sound Islamic banking practices and safeguarding cust
“Part B sets out mandatory Shariah requirements to ensure the validity of the tawarruq as well as permissible optional practices.”,
“part C provides operational requirements for a tawarruq on governance and oversight, structuring, risk management, financial disclosure,
: "Principle 1: The IFI shall establish a comprehensive governance and oversight framework to ensure that a tawarruq is conducted based on
1 "Principle 2: The IFI shall ensure that the structuring and implementation of a tawarruq is supported by comprehensive policies and proce
“principle 3: The IFI shall implement a sound and integrated risk management system to effectively manage risks in line with the IFI’s ri
“principle 4: The IFI shall undertake a tawarrug in a fair and transparent manner in line with Shariah to protect stakeholder’s interest;
"principle 5: The IFI shall provide adequate disclosure and transparency to facilitate stakeholders’ understanding and assessment of a ti
“Subject to paragraph 2.2, this policy document is applicable to all IFIs as defined in paragraph 5.3.",
“"A licensed takaful operator is only required to comply with Part B of this policy document.",
i+ "The requirements in this policy document are specified pursuant to:",
“sections 29, 57(1), 135(1) and 155 of the Islamic Financial Services Act 2013 (IFSA); and",
: "section 41(1) and constitutes a direction pursuant to section 129(3) of the Development Financial Institutions Act 2002 (DFIA).",

O x + Code + Text Connect ~ /' Editing S

DISTance: 23 Katlo: ©.95/0¢9345/943926 ~9,1 A Tawarruq CONsISTS Of TWO sale and purcnase COMTracts. INe TIrsT INVolves Tthe sale of an asset by
Distance: 196 Ratio: ©.4380952380952381 "18.1" Each sale and purchase contract in a tawarrug is binding in nature and shall not be terminated ur
Q checking for similarity using levenshtein Distance: 19@ Ratio: ©.4855233853006682 "10.2" The common inherent nature of each sale and purchase contract in a tawarrug is the transfer of or
Distance: 206 Ratio: ©.39572192513368987 "18.3" The sale and purchase contract in the tawarrug may take in the form of a murabahah or musawamah.
Distance: 203 Ratio: @.4 "11.1" The contracting parties to each sale and purchase contract in a tawarrug shall be a seller and 2 purchaser.
testing with related guideline-Tawarrug D:lstan:e: 184 Ratl:n: 8.4766146993318485 "11.2" In relation to paragr?ph 1.1, the seller in the first sale ._and purchase contract shal} not be th
Distance: 196 Ratio: ©.45398070921985815 "11.3" The contracting parties in each sale and purchase contract in the tawarrug may enter into the sz
Distance: 200 Ratio: ©.4326710816777842 "11.4" The contracting parties in the tawarrug shall be a natural person or a legal entity that has the
Distance: 193 Ratio: ©.43902439824390824 "12.1" Each sale and purchase contract in a tawarrug shall be entered into through an offer and acceptar
Distance: 216 Ratio: @.33766233766233766 "12.2" The offer and acceptance may be expressed orally, in writing or by any other methods recognised
Distance: 221 Ratio: ©.3191489361762128 "12.3" The offer and acceptance referred to in paragraph 12.1 must be executed in the following sequence
Distance: 197 Ratio: ©.4289944289044289 "13.1" An asset which is eligible to be used as the subject matter of 2 tawarrug shall be either a tangi
Distance: 192 Ratio: @.4547368421852631 "13.2" The asset which is the subject matter of a tawarrug may either take in the form of a whole asset
Distance: 206 Ratio: ©.37688442211@55273 "13.3" Pursuant to paragraph 13.2, the undivided asset shall be apportioned based on practices which ar
Distance: 236 Ratio: ©.2642642642642643 "13.4" The following assets shall not be traded in a tawarrug:

Distance: 201 Ratio: ©.4872398190045249 "13.5" The asset may be acquired by the seller through a purchase from a supplier, or through any other
Distance: 198 Ratio: ©.41891891891891897 "13.6" In the event where the asset is not present at the majlis al-"agd (contract session), the seller
Distance: 194 Ratio: ©.44306418219461696 "13.7" Transfer of ownership from the seller to the purchaser shall take effect upon entering into a v:
Distance: 266 Ratio: ©.3914209115281562 "13.8" The purchaser shall take possession of the asset before the asset can be sold to a third party.
Distance: 213 Ratio: ©.3685503685503686 "13.9" Possession of the asset shall either be in the form of qabd haqiqi (physical possession) or gabd
Distance: 234 Ratio: @.4771241830065359 "13.10" Possession of the asset shall take effect upon takhliyah (the seller releasing the asset to the
Distance: 206 Ratio: ©.3877551020488163 "13.11" The seller shall be liable for any loss or damage of the asset before the purchaser takes posses
Distance: 194 Ratio: ©.4893203883495145 "13.12" Any defect in the asset which occurred before entering into any sale and purchase contract in tt
Distance: 222 Ratio: ©.3202247191011236 "13.13" Where the situation in paragraph 13.12 occurs, the purchaser has the right to:

Distance: 183 Ratio: ©.4943820224719101 "13.14" Any defect in the asset which is discovered and consented to by the purchaser at the time of ent
Distance: 198 Ratio: ©.4856683773584906 "13.15" The contracting parties may mutually agree to specify the period of the defect option at the tin
Distance: 19@ Ratio: @.43162393162393164 "13.16" Notwithstanding paragraph 13.12, the contracting parties may mutually agree for the seller to v
Distance: 200 Ratio: ©.426@869565217391 "13.17" In the event that the contracting parties agree to the arrangement in paragraph 13.16, the waive
Distance: 218 Ratio: ©.3370165745856354 "13.18" The same asset shall not be the subject matter of multiple tawarrug at any one time.

Table of contents

New Section

O @ Section

< The least distance is: 1 The grestest ratio is: ©.9570093457943926
Tawarrug 1.4 A tawarrug consists of two sale and purchase contracts. The first involves the sale of an asset by a seller to 2 purchaser on z def

Figure 4.1: Results of Leveshtein Distance for related texts
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Ipip install levenshtein

Looking in indexes: httpsi//pypi.org/simple, httpsi//us-python.pkg.dev/colab-wheels/public/simple/
Requirement already satisfied: levenshtein in /usr/local/lib/python3.7/dist-packages (0.20.7)
Requirement already satisfied: rapidfuzz<3.0.0,>=2.3.0 in /usr/local/lib/python3.7/dist- patkages (from levenshtein) (2.12.0)

import Levenshtein as lev
stringl = "A tawarrug consists of two sale and purchase contracts. The first involves the sale of an asset by a seller (the Bank) to a purchaser

Stroptions = (

hariah governance is integral to Islamic financial system stability. The institutionalisation of a sound Shariah governance frameworh
“The Shariah Governance Framework for Islamic Financial Institutions introduced in 2011 has played a critical role in supporting robust
“The requirements in this policy document outline the Bank’s strengthened expectations for effective Shariah governance arrangements tl
“Accordingly, Islamic financial institutions should demonstrate that their Shariah governance arrangements are operating effectively ar
“This policy document is applicable to Islamic financial institutions as defined in paragraph 5.2.",
“For Tslamic financial institutions operating as a foreign branch in Malaysia, the requirements in this policy document shall apply in
ny references to the board in this policy document shall be deemed as a reference to the governing body of the foreign branch or
ny references to senior management in this policy document shall include a reference to the chief executive officer (CE0) of the t
“3,1": “This policy document is issued pursuant to”,

ections 29(2), 57(1) and 155 of the Islamic Financial Services Act 2013 (IFSA)",

sections 33E(2), 41 and 116 of the Development Financial Institutions Act 2002 (OFIA).",

“The guidance in this policy document is issued pursuant to section 277 of the IFSA and section 126 of the DFIA.",

“This policy document comes into effect on 1 April 2020, with the exception of paragraph 12.5",

"paragraph 12,5 comes into effect on 1 April 2023.",

“The terms and expressions used in this policy document shall have the same meanings assigned to them in the Financial services Act 20
“For purposes of this policy document- “s” denotes a standard, an obligation, a requirement, specification, direction, condition and ar
“This policy document must be read together with”,

"6.1(a)": “other relevant legal instruments and policy documents that have been issued by the Bank, in particular- (i) Corporate Governance; (
"6.10h)": "Manual Rudukan Tnetituci owanean Telam kenada Mailic penacihat Svariah "

+ Code + Text Connect # Editing A

Distance: 320 Ratio: .412568306010929 "20.1" Shariah compliance culture refers to the way in which an IFI instils ® + o B £ i W i
Distance: 208 Ratio: ©.37089201877934275 "20.2" The board must ensure that an effective communication policy is in place and implemented to ac
Distance: 205 Ratio: @.42105263157894735 “21.1" The board must ensure that the remuneration policy and performance measures for senior officer
Distance: 209 Ratio: @.35523114355231145 "22.1" An IFI must disclose in the annual report information on its shariah governance policies and |
Distance: 207 Ratio: .36450839328537166 "22.1(a)" disclosure by the board on its oversight accountability for Shariah governance implementat:
Distance: 202 Ratio: @.39366515837184077 "22.1(b)" disclosure by the shariah committee on its- (i) responsibilities relating to shariah gover:
Distance: 235 Ratio: ©.255192878338279 "22.2" For the purpose of disclosure as required in paragraph 22.1

Distance: 207 Ratio: ©.48454545454545454 "22.2(a)" for an IFI operating as an Islamic window, the disclosure must be prepared as part of its 1
Distance: 218 Ratio: @.3395225464190982 "22.2(b)" for an IFI operating as a foreign branch in Malaysia, the disclosure must be submitted to tt
Distance: 217 Ratio: @.33333333333333337 "22.3" Pursuant to paragraph 22.2(b), the IFL may publish the disclosures as required in paragraph 2
Distance: 204 Ratio: ©.3900226757369615 "22,4" An IF1 must ensure that the disclosures as required in paragraph 22.1, reflect the roles, respc
Distance: 204 Ratio: @.38177874186550975 “22.5" For the purposes of paragraph 22.1, the board and Shariah committee shall not disclose any ini
Distance: 219 Ratio: @.33587786259541985 "22.6" In relation to paragraph 22.1(b), the disclosure must be signed by not less than two (2) Shar:
Distance: 224 Ratio: 0.4413793103448276 "22.7" In relation to paragraph 22.1(b)(ii), an IFI must develop a written policy that is endorsed by
Distance: 208 Ratio: @.415929203539823 "22.8" In relation to paragraph 22.7, an IFI may consider to include the following aspects in its writd)
Distance: 242 Ratio: ©.21818181818181814 "22.8(a)" planning, including the determination of materiality

Distance: 265 Ratio: 0.08783783783783783 "22.8(b)" obtaining evidence

Distance: 266 Ratio: @.08275862068965523 “22.8(c)" consultation

Distance: 26@ Ratio: @.12080536912751683 "22.8(d)" formation of opinion

Distance: 241 Ratio: ©.23100303951367784 "22.8(e)" the manner in which the opinion is to be published.

Distance: 218 Ratio: @.3791923076923077 "22.9" The shariah committee’s opinion on the state of an IFI’s compliance with Shariah under paragray]
Distance: 199 Ratio: @.41975308641975306 "22.9(a)" nothing has come to the Shariah committee’s attention that causes the Shariah committee to
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Distance: 203 Ratio: ©.3905579399141631 "22.10" In relation to paragraph 22.9(b), the Shariah committee’s disclosure must include the nature,

DISTance! 217 HaT10! ©.438848Y208633094 19,67 LN TNe event Tnat Tne Bank deems appropriate tor The purposes of ComAITanrs witn ~P\=r‘17_fjl nwan

The least distance is: 1 The greatest ratio is: 9.4506865857885615
Tawarruq 10.14 A Shariah committee member must continuously develop a reasonable understanding of the business and operations of the IFI and I

‘ 0

Figure 4.2: Results of Leveshtein Distance for unrelated texts

Based on the above similarity results, for the first set of related documents, the value of

similarity is 0.957 which is near to 1.0 and can be interpreted as having minimum distance or

high similarity level. Meanwhile, for the second set of unrelated texts, the value of similarity

is 0.451 which is far from 1.0 and indicator of low level of similarity or unrelated text

document.
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4.2.2 FuzzyWuzzy Package

The second algorithm of measuring text similarity conducted in this research using Phyton

programming language is FuqzzyWuzzy Package. This technique is more on calculation ratio

of distance between two texts (strings). Compared to Levenshtein Distance, FuzzyWuzzy may

deal with more complex situations with few options of ratios. Figure 4.3 below presents results

of FuzzyWuzzy Package.

v ° Strl = "A tawarrug consists of two sale and purchase contracts. The first i
Sstr2 = "A tawarruq consists of two sale and purchase contracts. The first i

3

Ratio = fuzz.ratio(stri.lower(),str2.lower())

3

* v oo B R W

Partial_Ratio = fuzz.partial_ratio(stri.lower(),str2.lower())
Token_sort_Ratio = fuzz.token sort ratio(stri,str2)
Token_Set_Ratio = fuzz.token_set ratio(Stri,str2)

print(Ratio/100)
print(Partial Ratio/10@)
print(Token_Sort_Ratio/1e0)
print(Token_set_Ratio/1ee)

9.91
@.86
@.31
1.0

Figure 4.3: FuzzyWuzzy Package

)lves the sale of an asset by a seller (the Bank) to a purchaser (¢
)lves the sale of an asset by a seller to a purchaser on a deferrec

Ratio of similarity is shown in Table 4.1 below. The value of exact matching ratio is

high (0.91) represents the two set of texts (strings) 91 percent similar to each other. This is true

when we read the sample texts in Figure 4.3 above.

Table 4.1: FuzzyWuzzy Ratios Value

punctuation, and follows the concept of
tokenization where the strings are converted into
tokens and then sorted in alphabetical order for
comparison analysis

No. Ratio Similarity Purpose Value
Checking

1 fuzz.ratio() For exact matching, order of string does matter 0.91

2 fuzz.partial_ratio() For partial matching, order of string does not matter 0.86

3 fuzz.token_sort_ratio() | Order of the words does not matter. It also ignores 0.31
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4 fuzz.token_set_ratio() Performs a set operation that takes out the common 1.0
tokens (the intersection) and then makes
fuzz.ratio(). Extra or same repeated words do not
matter.

This method may also provide the string that have greatest ratio of similarity with the

corpus tested as in Figure 4.5 below.

¢ + Code + Text v T]'Ts"f{ - #" Editing ~
L2uT Uy ¢ LIS UYEI @11 UPSI@LLIVIES, UUSLIE23, @11GL1 S @I GULIVALATS Wi LIS 411 GIT Al CUIPLIGHLE WAL SHEN L@ UUL LU @3 LUImE LU LIS snan ran
° "22.10": "In relation to paragraph 22.9(b), the Shariah committee’s disclosure must include the nature, status anc ® 4 & B @ [ |
}
max_ratio = @
max_ratio_label = @
max_ratio_label_content = ""
for nums in stroptions.keys():
s Token_Set_Ratio = fuzz.token_set_ratio(stringi,stroptions[nums])
print("Ratio:”, Token_Set Ratio/1@@, "", f'"{nums}"', StrOptions[nums])
if max_ratio < Token_Set Ratio/1ee:
max_ratio = Token_Set_Ratio/1ee
max_ratio_label = nums
max_ratio_label content = stroptions[nums]
print(*\n")
print("The greatest ratio is:", max_ratio, "\nTawarrug ", max_ratio_label, ":", max_ratio_label content)
Ratio: @.56 "13.3" An IFI must ensure that -
Ratio: ©.21 "13.3(a)" majority of its Shariah committee members are Shariah qualified persons
Ratio: ©.28 "13.3(b)" the chairman of the shariah committee must be a shariah qualified person.
Ratio: ©.32 "13.4" Notwithstanding paragraph 13.2, an IFI operating as an Islamic window or a foreign branch in Malaysia must ensure that its
Ratio: ©.44 "13.5" Where there is more than one IFI within a financial group, section 3@(2) of the IFSA states that one of the IFIs may submii
Ratio: ©.34 "14.1" An IFI shall appoint a secretariat to serve the Shariah committee. The secretariat has the responsibility to provide operal
Ratio: ©.27 "14.1(a)" coordinating communications and disseminating information among the Shariah committee, the board and senior management
Ratio: ©.24 "14.1(b)" performing in-depth research and studies on shariah issues
Ratio: ©.35 "14.1(c)" providing day-to-day advice to relevant parties within the IFI on Shariah matters based on the rulings of the SAC and de¢
Ratio: ©.28 "14.1(d)" ensuring proper dissemination of decisions or advice of the Shariah committee within the IFI
Ratio: ©.34 "14.1(e)" undertaking administrative and secretarial functions to support the Shariah committee.
Ratio: ©.39 "14.2" An IFI must ensure that officers who perform the responsibilities in relation to paragraph 14.1(b) and (c) are officers wii
Ratin+ @ 2 14 2" An TET muct oive tho chariah cammittos ademuate time tn dolihorata all chariah mattarce  Tn thic resard tho corrotariat hac
+ Code Vg Tﬁ:ﬂ - 2 Editing ~

"20.1" Shariah compliance culture refers to the way in which an IFI instils and promotes the behaviour 4 1 s ags o8
"20.2" The board must ensure that an effective communication policy is in place and implemented to advorare—errectrveTmpremercar—
"21.1" The board must ensure that the remuneration policy and performance measures for senior officers responsible for ensuring st
"22.1" An IFI must disclose in the annual report information on its shariah governance policies and practices. such disclosures mu
"22.1(a)" disclosure by the board on its oversight accountability for shariah governance implementation and the IFI’s overall comp
"22.1(b)" disclosure by the Shariah committee on its- (i) responsibilities relating to sShariah governance; and (ii) opinion on the
"22.2" For the purpose of disclosure as required in paragraph 22.1

"22.2(a)" for an IFI operating as an Islamic window, the disclosure must be prepared as part of its financial institution annual r
"22.2(b)" for an IFI operating as a foreign branch in Malaysia, the disclosure must be submitted to the Bank.

"22.3" pursuant to paragraph 22.2(b), the IFI may publish the disclosures as required in paragraph 22.1 on its website.

"22.4" an IFI must ensure that the disclosures as required in paragraph 22.1, reflect the roles, responsibilities and accountabil:
"22.5" For the purposes of paragraph 22.1, the board and shariah committee shall not disclose any information in the IFI’s annual
"22.6" In relation to paragraph 22.1(b), the disclosure must be signed by not less than two (2) Shariah committee members.

"22.7" In relation to paragraph 22.1(b)(ii), an IFI must develop a written policy that is endorsed by the Shariah committee and af

"22.8" In relation to paragraph 22.7, an IFI may consider to include the following aspects in its written policy to form an opinic
"22.8(a)" planning, including the determination of materiality

"22.8(b)" obtaining evidence

"22.8(c)" consultaticn

"22.8(d)" formation of opinion

"22.8(e)" the manner in which the opinion is to be published.

"22.9" The Shariah committee’s opinion on the state of an IFI’s compliance with Shariah under paragraph 22.1(b)(ii) shall be expre¢
"22.9(a)" nothing has come to the Shariah committee’s attention that causes the Shariah committee to believe that the operations,
"22.9(b)" the overall operations, business, affairs and activities of the IFI are in compliance with shariah but it has come to tt
"22.10" In relation to paragraph 22.9(b), the shariah committee’s disclosure must include the nature, status and measures undertal

The greatest ratio is: @.94
Tawarruq 8.2 : A director must continuously develop and strengthen his knowledge and understanding on Islamic finance, as well as keep abreasi

Figure 4.4: The Greatest Ratio of Similarity using FuzzyWuzzy Package
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4.4 Results of Survey

4.4.1 Descriptive Analysis

This research managed to collect a total of 50 respondents from the industry. Descriptive
analysis is performed to observe the background of the respondents. Out of 50, more than half
of them were male (52%). Majority of the respondents were Shariah executive/officer (60%),
followed by Shariah Committee (26%), and Head of Shariah Department (12%). In addition,
one-third of the respondents currently serve full-fledged Islamic banks (36%) and the rest were
from Takaful operators (24%), Subsidiary (22%), and Window Islamic banks (14%). Finally,
in terms of job experiences, nearly half of them have served the industry between 1-6 years
(48%) and the rest thirty six percent (36%) have more than 10 years experiences with the
industry. Results of the descriptive analysis is presented in Table 4.1 until Table 4.4

respectively.

Table 4.2: Gender

Frequency Percent
Valid Male 26 52.0
Female 24 48.0
Total 50 100.0

Table 4.3: Job Position

Frequency Percent
Valid Shariah Committee 13 26.0
Head of Shariah Department 6 12.0
Shariah Executive/Officer 30 60.0
Others 1 2.0
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Total 50 100.0
Table 4.4: Company

Frequency Percent
Valid Full-fledged Islamic Bank 18 36.0
Subsidiary Islamic Bank 11 22.0
Window Islamic Bank 7 14.0
Takaful Operator 12 24.0
Others 2 4.0
Total 50 100.0

Table 4.5: Work Experience

Frequency Percent
Valid 1-3 years 12 24.0
4-6 years 12 24.0
7-9 years 10 20.0
more than 10 years 16 32.0
Total 50 100.0

4.4.2 Multiple Regression Analysis

Multiple regression analysis is conducted to measure the effect of six independent variables

towards Intention to Use the proposed Shariah Screening Platform called SHARSP. The

independent variables are Perceived Usefulness (PU), Ease of Use (EOU), and Technology

Readiness which presented by Optimism (OP), Innovativeness (IN), Insecurity (INS), and

Discomfort (DIS). Table 4.5 below presents a model summary. The ‘R’ column represents

multiple correlation coefficient where it measures the quality of the prediction of the dependent

variables (PU, EOU, OP, IN, INS, and DIS). Thus, a value of 0.810 indicates a good level of

prediction. In addition, ‘R Square’ which also called coefficient of determination explains the

proportion of variance in the dependent variable (ITU) is explained by the independent
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variables. As in Table 4.5, the value of R square is 0.657 indicates that all independent variables

explain 65.7% of the variability of dependent variable which is intention to use the proposed

SHARSP.
Table 4.6: Model Summary
Std. Error of the
Model R R Square Adjusted R Square Estimate
1 .810? 657 .609 21656
a. Predictors: (Constant), DIS, EOU, OP, IN, INS, PU

Statistical Significant

Table 4.6 present the significant of the regression model tested. F-ratio in the ANOVA table
becomes an indicator for overall model fit. The result shows that the independent variables

statistically significantly predict the dependent variable (ITU) with F(6, 43) = 13.713, p <.001.

Table 4.7: ANOVA

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 3.858 6 643 13.713 <.001°
Residual 2.017 43 047
Total 5.875 49
a. Dependent Variable: ITU
b. Predictors: (Constant), DIS, EOU, OP, IN, INS, PU

Accordingly, unstandardized coefficients indicate how much the dependent variable
varies with an independent variables when all other independent variables are remained
constant. Table 4.7 presents results of coefficients for each independent variables where if p <

0.05 it may conclude that the coefficients are statistically significance different from zero.
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Overall, out of six variables, only three independent variables are statistically significant to
influence the dependent variable (Intention to Use). They are Perceived Usefulness (PU),
Innovation (IN), and Insecurity (INS). In details, the unstandardized coefficient for PU is equal
to 0.366. These mean that for one level increase of perceived usefulness, there is an increase
of 36.6 percent level of Intention to Use (ITU) the SHARSP among the practitioners. It is also
same with the IN where the unstandardized coefficients is 0.218 indicates that one level
increase of innovativeness, it will effect 21.8 percent of level of ITU. Hence, for the last
significant variable, which is Insecurity, the result of coefficient is -0.686. This represents its

negative effect towards intention to adopt the proposed platform by 68.6 percent.

Table 4.8: Results of Coefficients

Coefficients?
Standardized
Unstandardized Coefficients | Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 2.781 .687 4.045 <.001
PU .366 127 434 2.872 .006
EOU .017 .066 .028 257 .799
OP -.106 126 -.101 -.838 407
IN 218 .082 .350 2.666 011
INS -.686 202 -.368 -3.398 .001
DIS .081 128 .069 .633 530
a. Dependent Variable: ITU
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A multiple regression was run to predict the Intention to Use (ITU) the proposed
Shariah Screening Platform from Perceived Usefulness (PU), Ease of Use (EOU), and
Technology Readiness which presented by Optimism (OP), Innovation (IN), Insecurity (INS),
and Discomfort (DIS. Only three variables are statistically and significantly predicted ITU
which are PU, IN, and INS with F(6, 43) = 13.713, p < .001, R square = 0.657. All three
variables added statistically significantly to the prediction, p < .05. It can be said that, the
intention to use the SHARSP among the practitioners understudy is positively influenced by
their perceived usefulness and sense of innovations. In addition, feeling insecurity will have a
negative effect towards the intention to use SHARSP. In other words, the practitioners will use

this platform when they feel it is secure for their job.
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CHAPTER FIVE

CONCLUSION

5.0 Introduction

This chapter highlights the importance of the research findings with discussion with the market
needs towards the proposed Shariah Screening Platform (SHARSP). Other than that, limitation
and suggestion for future research are also shared in this chapter. This chapter ends with a

chapter summary.

5.1 Discussion

This research is conducted to achieve two research objectives as below;

1. To develop the best algorithm for a digital assessment of Shariah document using
Natural Language Processing (NLP)
2. To investigate views of industry practitioners on the proposed Shariah Screening

Platform named as SHARSP

Adopting mixed-methodology approach, the first research objective is achieved via qualitative
approach which related to data science. In details, a suitable algorithm is built for document
similarity analysis using Python programming language. Two measures of similarity is adopted
which are Levenshtein Distance and FuzzyWuzzy Package to compare two strings document.
These algorithms then are used to develop a Shariah Screening Platform named as SHARSP.
According to Kuruvilla (2021), among the advantages of these method are it may improve data

quality, accuracy and is used for fraud detection within an organization. Among recent research
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that have utilised this method is Bosker (2021) where his research has estimated the
consistency, proficiency, and accuracy of fuzzy string matching (FuzzyWuzzy Package) as
automated metrics of participants’ accuracy in speech intelligibility. This method is also useful
to record linkages (Wang et al., 2011), spelling inspectors, spam detector (Wei et al., 2009),
for speech detection (Schalk & Zimmerman, 2005) and acoustic model training (Madan et al.,
2020). However, it yet been explored in banking industry especially for document assessment.
Levenshtein Distance is basically quantifying the match between a given string and a target
string based on the number of shared characters. It is useful to quantify the accuracy of a

particular document given the standard document or guideline by authority.

Accordingly, the second research objective adopts quantitative approach where data is
gathered through a structured survey questionnaire. This survey is conducted online to save
times and money. A total of 50 industry practitioners have involved in this survey which among
them were Shariah committee, head of Shariah department, and Shariah executives. Based on
multiple regression analysis, results show that among five factors that is tested to affect the
technology adoption particularly SHARSP (the proposed platform), only two factors found to
have positive significant effect towards intention to use SHARSP which are perceived
usefulness, innovativeness. In addition, insecurity is found to have negative and significant
effect towards technology adoption. There are a lot of studies that have adopted TAM and TRI
in measuring acceptance towards technology among financial industry practitioners. Among
them are Sellywati et al. (2022), Kamble et al. (2019), Kuo et al. (2013), and Martins et al.
(2004). Overall, the practitioners understudy was in opinion that SHARSP would be useful for
them and yet it has not been tested and this give an insignificant result of ‘perceived ease of

use’ towards this platform. In addition, because of this platform is still in early stage and the
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practitioners do not have a practical experience to use it, feeling of optimistic and discomfort

are also found to have insignificant effect towards the usage of this platform.

5.2 Limitation

This research tries to propose an automated platform of document screening special for the
Shariah department of Islamic banks and Takaful operators in Malaysia. It is important that all
related document that involved in structuring new product is fully comply with the Shariah and
the policy/guidelines by the Central Bank of Malaysia. There are few limitations of this
research which first limited testing of algorithms. Due to time constraints, only two methods
of document similarity are conducted in this research whereas there are a lot more algorithms
offered in the market to cater the same objective. However, the two selected methods is deemed

enough and suitable for the context of this research.

Second, limited number of respondents involved. This research only managed to get a
total of 50 industry practitioners to answer the online survey forwarded to them. It is understood
that although the survey is conducted online and require 10 minutes to finish, the practitioners

have very tight schedule and limited time to answer for other matters.

Finally, real prototype of Shariah Screening Platform (SHARSP). The non-existence of
real prototype is also among the limitation and factor that have influenced the results of
multiple regression analysis (three independent variables are insignificantly affect the usage of
the platform). It have also somehow affected the interest of the respondents to answer the online
survey because of no real experience gained in that session. These limitations bring to the

suggestion for future research which is discussed in next section.
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5.3 Suggestion for Future Research

As highlighted in the previous section, this research would like to suggest the following for
future research. First, in terms of algorithms building or selection. There are a lot of algorithms
in the market that are readily available for adoption and testing in various context in the area
of document matching. Future researchers may try to explore more algorithms either from the
Python or other programming languages. This is important to ensure that the final algorithm is

the best and suit with the context of study.

Second, the number of respondents should be increased. Future researchers may
increase the number of respondents to utilise more advance statistical analysis and getting more
accurate results. Method of data collection might be changed to interview approach to capture

views or opinion of the regulator on the suggested automatic platform of document screening.

Finally, future research may extend this research by building a SHARSP prototype
given an algorithm built in this research. It will give a good impression to the industry
practitioners on a practical experience utilising the platform. This may later affect the results
of survey and give a valuable input to the researchers to go for next level which is

commercialisation of research output.

5.4 Chapter Summary
This chapter discusses output of this research, its limitations (data science, number of survey
respondents, and SHARSP prototype), and suggestions for future researchers. It concludes this

research.
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APPENDIX 1- LEVENSHTEIN DISTANCE

import Levenshtein as lev

Stringl = "A tawarrug consists of two sale and purchase contracts. The
first involves the sale of an asset by a seller (the Bank) to a purchas
er (Customer) on a deferred basis. Subsequently, the purchaser of the f
irst sale will sell the same asset to a third party on a cash and spot
basis"

StrOptions = {

"1.1": "Shariah governance is integral to Islamic financial system stab

ility. The institutionalisation of a sound Shariah governance framework
strengthens public confidence in the integrity, management and busines

s operations of the Islamic financial institutions.",

"1.2": "The Shariah Governance Framework for Islamic Financial Instit
utions introduced in 2011 has played a critical role in supporting robu
st and orderly developments of the Islamic finance industry in Malaysia

In particular, the framework has led to the institutionalisation of g
overnance structures, policies and processes to promote end-to-
end Shariah compliance in Islamic finance operations.",

"1.3": "The requirements in this policy document outline the Bank’s s
trengthened expectations for effective Shariah governance arrangements
that are well- integrated with business and risk strategies of the Isla
mic financial institutions. This augurs well with the growing scale and

complexity of Islamic financial business, and recent policy developmen
ts in the areas of governance, compliance and risk management. Specific
ally, this policy document sets out strengthened oversight accountabili
ties on the board, Shariah committee and other key organs involved in t
he implementation of Shariah governance. Another area relates to Sharia
h committee’s objectivity to reinforce sound decision-
making process and robustness of internal control functions for effecti
ve management of Shariah non-compliance risks.",

"1.4": "Accordingly, Islamic financial institutions should demonstrat
e that their Shariah governance arrangements are operating effectively
and appropriate to their size, nature of business, complexity of activi
ties and structure. The Bank also expects to see evidence of better ali
gnment in promoting a strong Shariah compliance risk culture within Isl
amic financial institutions. This is in line with the more active roles

expected of the board, Shariah committee and senior management.",

"2.1": "This policy document is applicable to Islamic financial insti
tutions as defined in paragraph 5.2.",

"2.2": "For Islamic financial institutions operating as a foreign bra
nch in Malaysia, the requirements in this policy document shall apply 1
n respect of the Malaysian operations of the branch with the following

modifications:",



"2.2(a)": "any references to the board in this policy document shall
be deemed as a reference to the governing body of the foreign branch or
any of its committees locally",
"2.2(b)": "any references to senior management in this policy documen
t shall include a reference to the chief executive officer (CEO) of the
branch and officers performing a senior management function in respect

of the branch operations.",

"3.1": "This policy document is issued pursuant to",

"3.1(a)": "sections 29(2), 57(1) and 155 of the Islamic Financial Ser
vices Act 2013 (IFSA)",

"3.1(b)": "sections 33E(2), 41 and 116 of the Development Financial I

nstitutions Act 2002 (DFIA).",
}

min distance = 1

max ratio = 0

max ratio label = 0

max ratio label content = ""
for nums in StrOptions.keys{() :

Distance = lev.distance(Stringl.lower (), StrOptions[nums].lower ())
Ratio = lev.ratio(Stringl.lower (), StrOptions[nums].lower ())
print ("Distance:", Distance, "Ratio:", Ratio, "", f£'"{nums}"', StrOpt

ions[nums])

if max ratio < Ratio:

max ratio = Ratio
max ratio label = nums
max ratio label content = StrOptions[nums]
print ('\n")
print ("The least distance is:", min distance, "The greatest ratio is:",

max ratio, "\nTawarruqg ", max ratio label, max ratio label content)



APPENDIX 2 - FUZZYWUZZY PACKAGE

Strl = "As part of the Board’s responsibility to promote sustainability
growth and financial soundness of company, the Board must institutiona
lize a robust Shariah governance framework that is commensurate with th
e size, complexity and nature of Company’s business."
Str2 = "As part of the board’s responsibility to promote sustainable gr
owth and financial soundness of an IFI, the board must institutionalise
a robust Shariah governance framework that is commensurate with the si
ze, complexity and nature of the IFI’s business. The board’s oversight
accountability over Shariah governance and compliance must reflect the
integration of Shariah governance considerations within the business an
d risk strategies of the IFI. In fulfilling this role, the board must-"

Ratio = fuzz.ratio(Strl.lower(),Str2.lower ())

Partial Ratio = fuzz.partial ratio(Strl.lower(),Str2.lower())
Token Sort Ratio = fuzz.token sort ratio(Strl,Str2)
Token Set Ratio = fuzz.token set ratio(Strl,Str2)

print (Ratio/100)

print (Partial Ratio/100)

print (Token Sort Ratio/100)

print (Token Set Ratio/100)

max ratio = 0
max ratio label = 0
max ratio label content = ""
for nums in StrOptions.keys{() :
Token Set Ratio = fuzz.token set ratio(Stringl,StrOptions[nums])

print (Token Set Ratio/100, f£'"{nums}"', StrOptions[nums])

if max ratio < Token Set Ratio/100:
max ratio = Token Set Ratio/100
max ratio label = nums
max ratio label content = StrOptions[nums]

print ('\n")
print (max ratio, f'"{max ratio label}"', max ratio label content)



APPENDIX 3 SURVEY ONLINE FORM

Survey on Practitioners' View towards a
Proposed Shariah Screening Platform

Assalammualaikum warahmatullah wabarakatuh.

Dear our respected respondent, this survey is conducted to get your valuable view on the
proposed Shariah Screening Platform called SHARSP This automatic platform is built
based on Matural Language Processing (MLP) and Artificial Intelligent (Al) technology
using Python programming language where the aim is to assist Shariah Department of
Islamic banks and Takaful operators to run Shariah pre-screening process for the papers
or product proposed.

A simple overview of the proposed platform iz attached below. There are three
main parts of the platform which are; 1) column for papers/proposal 2) Database which
consists of Bank Negara policy document/guidelines/acts/International Standards 3)
Result of Similarity/Shariah Compliancy.

We really hope to receive your feedback on the proposed Shariah Screening
Platform especially in terms of perceived usefulness, ease of use, intention to use, and
technology readiness. In case you have further suggestions for improvement, there is a
column provided at the end of the survey.

For anmy enguiry, please do not hesitate to contact me at 011-62960996 (Dr. Marhanum
CMS).

Barakallahu Fitkum for your valuable input.
Wassalam.

Research Team,

Dr. Marhanum Che Mohd Salleh

Dr. Rizal Mohd Nor

Kulliyyah of Economics & Management Sciences

Kulliyyah of Information & Communication Technology (KICT)
International Islamic University Malaysia

*Required



SHARIAH SCREENING PLATFORM (SHARSP)

T SHARSP

Sharieh Sereening Platform

éll I

DOCUMENT SINILAKITY SEARCH ENGINE UST OF SIMILAR BOCUMENT

Coemart of your propend i found similer with

thie apecile guidebnes of Bank Negara Malaysis

Search or attach product progosal here

PART A: BACKGROUND OF RESPONDENT

Gender
Mark only one oval.

' Male

Female

Position in Islamic Bank/Takaful Operator

Mark only one oval.

) Shariah Committee
; Head of Shariah Department
) Shariah Executive/Officer
Other:

80%

SIMILARITY PERCENTAGE
Thu hughee pefesniage Show that the sropos

= highly umlanivebeiac 1o £ gusdel nes by
Portk Negars Malayse



3.

Which player(s) that you serve cumently.

Tick all that apply.

|| Fulliledge Islamic Bank
|:| Subsidiary Islamic Bank
|:| Window Islamic Bank
|| Takaful Operator

|:| Others

Experience in Islamic Financial Industry

Mark only one oval.

fi , Less than a year
_1' 1-3 years
;-___',i 4 -6 years
[ ) 7-9years

() 10 years and above

Age Group
Mark only one oval.

() Below 30 years old
{ 131-35years old
() 36 - 40 years old
()41 -45years old
() 46 - 50 years old

[ ) 50 years old and above



6. Please rate your level of agreement on the statement below. *

Mark only ane oval per row.

Strongly Agree Meutral Disagree S_trongly
Agree Dizagree

E
N
]
.
|
-
|
\
]
|
J

elements in the

The platform would

shorten the time to — — — — -
mm L L — LS LS J
proposal.

The platform would

ensure the proposal

is accurate — —
according to the b —
BMM

L

The platform would

ensure the proposal

having less mistake — ) — =
r.‘gmm W N 4 L L

BMM

guidelines/policy.

Leaming to wtilize
this platform would - ) ) ) )
be eaze for me.

| would find it easy — — - —
to use this platform. — — — ! —

The platform seems
easy and

| would find the

platform to be
flexible and user



Please tick (/) on
the appropriate
box.

PART C: This part examines practitioners Intention to
Use the proposed Shariah Screening Platform
(SHARSP)

7. Please rate your level of confirmation on the statement below.

Mark only one oval per row.

Strongly . Strangly
Agree  Meutral Disagres
Agree g g Disagree

Assuming that the

automatic Shariah

Iﬁl:l.l'llﬂﬂt Fan' P Fa =Y Fa
g -.g I II:I is] L L A LY J b

is available, | intend
1o use it

™y

Given that | have

access to the Y ) ) ' -
mlmh L LR L L
that | will use it

i

If the platform is

offered in the — - — — —
market 1 . - L L L L
use it

If the platform is

available for

subscription, | ' — ) ¢
. 1o 1o h__ \__ . \_
my Company 1o use
it




Mark only one oval per row.

Strongly } Strongly
Agree Agree Meutral Disagree Disagree

Technology makes

me more productive 2 ) 2 o 2
in deing my job

New technologies

contribute o better - D] 2 2 2
quality of life

Technology gives

me more freedom 2 2 2 2 D
of mobility

In general, | am

among the frst in

my circle of friends Y Y Yy e Ty
1o acquire new e A e L e
technology when it

appears

1 can usually figure

out new high-tech

products and -, - - . -
services without
help from others
1 keep up with the
latest technological — — —

I I ents —.1 my L &, o L9 - LS h 4"'
area of imerest
Technical support
lines are not helpful
because they don't 2 D ) D 2
explain things in
terms | understand
Sometimes, | think
that technology y o . o -
systems are not - (D D - 2
designed for use by
ordinary people

— — — —_— —_—

There is no such o e B e R
thing as a manual
for high-tech
product or service

T T Tl L T TR
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that's written in

plain language

People are too

dependent on — — Y Y —
technology to do — g -
things for them

Too much

technology distracts — — T Ty s
m‘ﬂﬂpﬂiﬂ L AN L L \.
that is harmful

Technology lowers
the quality of

reducing personal

9. In case you have any suggestion or comment to this survey or the proposed
Shariah Screening Platform, please write it below. TQ

WE REALLY VALUE YOUR RESPONSE, COMMENTS, AND SUGGESTIONS.
THANK YOU VERY MUCH.

This content is neither created nor endorsed by Google.

Google Forms



