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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 Tawarruq product proposal (query) with Tawarruq policy document 

(corpus) and the second set is the same Tawarruq 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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خلاصة      
 

الصناعةرررفيرفقرللشريعةرروالمعمليةرصنعرالقرارراررفيفحصرالشريعةرللمساعدةررررنصةم لهذارالبحثرخوارزميةررررحتريق

رلجميعرتتضمنرطريقةركميةرونوعيةررررترختلطةراللمنهجيةرارلمستخدامراباوارزميةررلختصميمرارررتمرر.ررالماليةرالإسلامية

رشاداترلإواررنهرمنراقتاحرالمنتجرالمصرفيرخلالرجمعرعيررنمررنهجررالنوعىرتمرأولاراستخدامرال .ليلهاتحترورناالبيا

ستخدامرمسافةربالرللتشابهررورلأإجراءراالختبارراررلتطويررخوارزميةرالتشابه.رحيثريتمررياماليزرررفيرركزيررلممنرالبنكرا

،رفإنرهذارالبحثرPythonررفيكتوبةررلموارزميةرالخراررإلىلنظررربا .Distance Levenshtein ليفنشتاين

معررر(رملاستعلاا(ررحرمنتجرالتوارقترعينةرمنرمقررلىورلأتكونراترالنصرحيثررناتلفتنيرمنربيامخموعتنيررمجرربرتيخ

رمعروثيقةرسياسةرحوكمةرر(ملارستعلاا(حرالتوارقررترموعةرالثانيةرهيرنفسرمقلمج،روا(وسوعةرلما)وثيقةرسياسةرالتوارقرر

حيثر .Python ةرمجبررستخدامرلغةرالربائقررثاإنشاءرخوارزميةرمناسبةرلتحليلرتشابهرالورررتامرالشريعةركمصطلحر.

قياسررتام وحزمةرهمتشابهررلمارريناعتمادر ليفنشتاينر مسافةر نصيتني.رلم FuzzyWuzzy ار وثيقتنير قارنةر

رحلةرالثانيةرلمرأمارارر((SHARSPسمبإمنصةرفحصرالشريعةرررررزمياتربعدرذلكرلتطويرروالخواستخدمترهذهرا

رينتوزيعهربررنترثمترنرلإاستبيانرمنظمرعربراررللاترمنرخناعرالبياجمرررتامكمير،رحيثررفهيراستخدامرالنهجرال

الصناعةرر المممارسير الشريعةر فحصر منصةر حولر آرائهمر ورترقلمراقبةر قبولنرعلىرررربناءحة.ر  التكنولوجيارر روذجر

(TAM ر)ومؤشرراستعدادرالتكنولوجياررر (TRI)تعدد،ركانترآراءرغالبيةرلمداررالانرليلراتحركأداةرقياسروررر

ربرالصناعة.روربشكلرعام،رتعتررفيربتكارررلالونرلييمحةرمفيدة،روكانواررترقلمرا SHARSP أنرمنصةرررينستجيبلما
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ئق.كمارأهنارستسهمررثالفحصرالوراقتاحرتكنولوجيارجديدةررررفيرررالتمويلرالإسلاميرر رهذارالبحثرمهمةرلصناعةر

 ر(رNLP) ةراللغةرالطبيعيةلجاعتمادرتكنولوجيارمعاررالأدبياترالحاليةرحولراالتمويلرالإسلاميرخاصةرفيرررضارفيأي

 TRI،NLP،ررTAMمنصةرالفحصرالشرعي،رالصناعةرالماليةرالإسلامية،ررالكلماترالمفتاحية:رر
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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/
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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 (AI) 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 (IIR), 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). It 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 (AI) has complimented the 
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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.  
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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? 
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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 FuqzzyWuzzy 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 AI to enhance the practice of Islamic financial industry.  
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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.  
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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 (AI), 

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 (Maqasid 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 
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Bank of Malaysia and the International Islamic Fiqh 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. a consortium of Boost Holdings Sdn. Bhd. and RHB Bank Berhad; 

ii. a consortium led by GXS Bank Pte. Ltd. and Kuok Brothers Sdn. Bhd; and 

iii. a consortium 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 MoneyLion Inc.; and 

v. a consortium 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 
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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 Covid19, 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 
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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)1 whereby at the respective 

Islamic bank level, it is called Shariah Committee (SC)2 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 

 
1 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 

product development 

process 

Monitoring product 

implementation to 

ensure compliance 

with the Shariah 

principles 

Shariah research Advise and decision 

must be made in a 

comprehensive 

manner 

Identifying the area 

of potential Shariah 

non-compliance 

risks  

Product vetting Explain all the 

process involved, 

documents used and 

other necessary 

information 

Proposing the 

relevant actions to 

management 

Agreement vetting All new products 

should be approved 

by Shariah 

committee and 

backed by fiqh 

literature, evidence, 

and reasoning 

Conduct internal 

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, 

structure, contract, 

term sheet, 

documentations, 

policies, and 

procedures, 

pampletes, 

brochures, and 

advertising 

Professional 

judgement among 

SC to reach a 

consensus in arriving 

decision 

Consistent opinions 

of SC in serving 

different institutions 

 

 

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, IIR works as information gathering agent, extracts 

both unstructured and structured documents, and provides index for information searching 

activities (Gupta et al., 2012). IIR 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 (AI) in IIR would enhance 

the efficiency of information retrieval activities (Xie et al., 2003). It basically integrates various 

AI 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). 

 

 

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. 

 

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 0 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:  

 

 

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 q = (q1,q2,……qm), 

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

 

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,j, … tt,j), ti,j ∈ {0,1}  

terms occurrences are boolean (not counts)  

query q 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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2.5 Literatures on Natural Language Processing (NLP) 

Natural language processing (NLP) is a subset of artificial intelligence (AI) 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 AI 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 AI 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 & Furqani, 2019; Zubaidi & Abdullah, 2017; Evans, 2015) have 

explored the potential of Fintech which including AI, 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 2.3: Number of literatures on NLP by year 

 

 

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.  

 

Figure 2.5: Countries that have contributed to NLP literatures 

 

 

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.  

 

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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Figure 2.8: NLP literatures from business, economics, and finance area 

 

 

 

Figure 2. 9: Main contributors on NLP literatures 
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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. 

 
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. 

 

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.  

 

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(String1.lower(),StrOptions[nums].lower()) 

  Ratio = lev.ratio(String1.lower(),StrOptions[nums].lower()) 

  print("Distance:", Distance, "Ratio:", Ratio, "", 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, "\nTawarruq ", 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 

Checking 

Purpose Code 

1 fuzz.ratio() For exact matching, order of 

string does matter 

from fuzzywuzzy 

import fuzz 

fuzz.ratio('','') 

2 fuzz.partial_ratio() For partial matching, order of 

string does not matter 

fuzz.partial_ratio

('','') 

3 fuzz.token_sort_ratio(

) 

Order of the words does not 

matter. It also ignores 

punctuation, and follows the 

concept of tokenization where the 

strings are converted in to tokens 

and then sorted in alphabetical 

order for comparison analysis 

fuzz.token_sort_ra

tio('','') 

4 fuzz.token_set_ratio() Performs a set operation that 

takes out the common tokens (the 

intersection) and then makes 

fuzz.token_set_rat

io('','') 



 

 

 

36 

 

 

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(Str1.lower(),Str2.lower()) 

Partial_Ratio = fuzz.partial_ratio(Str1.lower(),Str2.lower()) 

Token_Sort_Ratio = fuzz.token_sort_ratio(Str1,Str2) 

Token_Set_Ratio = fuzz.token_set_ratio(Str1,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.  

 

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 

Definitions 

Measurement Items 

1.  Perceived 

Usefulness 

(PU) 

Feeling that industry 

practitioners assume 

in enhancing 

proposal preparation 

process by using 

automatic Shariah 

document screening 

platform 

The Shariah document screening platform 

would assist the Shariah department to 

screen any Shariah non-compliance 

elements in the proposal. 

The Shariah document screening platform 

would shorten the time to prepare product 

proposal. 

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 

of Use (PEOU) 

Refers to level of 

easiness that the 

practitioners assume 

when using Shariah 

document screening 

platform. 

Learning to utilise this platform would be 

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. 

3.  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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- I can usually figure out new high-tech 

products and services without help from 

others 

- I 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, I 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 

(ITU) 

Measures the 

intention of 

practitioners to use 

the Shariah 

document screening 

platform  

Assuming that the automatic Shariah 

document screening platform is available, I 

intend to use it.  

Given that I have access to the platform, I 

predict that I will use it.  

If the platform is offered in the market, I 

intend to use it. 

If the platform is available for subscription, 

I 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 α = .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).  

 

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 
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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 

Tawarruq 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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Figure 4.1: Results of Leveshtein Distance for related texts 
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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. 

 

Figure 4.3:   FuzzyWuzzy Package 

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 

No. Ratio Similarity 

Checking 

Purpose Value 

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 

punctuation, and follows the concept of 

tokenization where the strings are converted into 

tokens and then sorted in alphabetical order for 

comparison analysis 

0.31 
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This method may also provide the string that have greatest ratio of similarity with the 

corpus tested as in Figure 4.5 below. 

 

 

Figure 4.4: The Greatest Ratio of Similarity using FuzzyWuzzy Package  

4 fuzz.token_set_ratio() Performs a set operation that takes out the common 

tokens (the intersection) and then makes 

fuzz.ratio(). Extra or same repeated words do not 

matter. 

1.0 
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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 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 .810a .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 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3.858 6 .643 13.713 <.001b 

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 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

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.



 

 

 

57 

 

 

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.  



 

 

 

58 

 

 

REFERENCES 

 

 

Abu-Dalboah, H. M. (2013). A Questionnaire Approach Based on the Technology Acceptance 

Model for Mobile Tracking on Patient Progress Applications, Journal of Computer 

Science, Vol. 9 (6), pg 763-770.  

Ali, H., Abdullah, R., and Zaini, M. Z. (2019). Fintech and Its Potential Impact on Islamic 

Banking and Finance Industry: A Case Study of Brunei Darussalam and Malaysia, 

International Journal of Islamic Economics and Finance, Vol. 2 (1), pg 73-108. 

Al-Molijy, A., Hmeidi, I. and Alsmadi, I. (2012), Indexing of Arabic documents automatically 

based on lexical analysis, International Journal on Natural Language Computing 

(IJNLC), Vol. 1 (1), pg. 1-8. 

Avillach, P., Joubert, M., and Fieshi, M. (2007). A Model for Indexing Medical Documents 

Combining Statistical and Symbolic Knowledge, AMIA Annual Symposium 

Proceeding, pag 31-35. 

Baeza-Yates R, Ribeiro-Neto B. (1999). Modern Information Retrieval. Addison-Wesley 

Longman; Harlow, UK. 

Benrazek, A. E., Kouala, Z., Farou, I., Ferrag, M. A., Seridi, H., and Kurulay, M. (2020). An 

efficient indexing for Internet of Things massive data based on cloud‐fog computing, 

Emerging Telecommunications Technologies, Vol. 31(3), 

https://doi.org/10.1002/ett.3868 

Bigi, B. (2003). Using Kullback-Leibler distance for text categorization, Springer Berlin 

Heidelberg. 

Bosker, H. R. (2021). Using fuzzy string matching for automated assessment of listener 

transcripts in speech intelligibility studies, Behavioral Research Methods, Vol. 53 (5), 

pg. 1945-1953. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Avillach%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18693792
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2655916/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2655916/
https://doi.org/10.1002/ett.3868


 

 

 

59 

 

 

Buttler, D. (2004). A short survey of document structure similarity algorithms, International 

Conf. Internet Computing, pg. 3-9. 

Chen, L., Li, X., Yang, Y., Kurniawati, H., Sheng, Q. Z., YunHu, H., and Huang, N. (2016). 

Personal health indexing based on medical examinations: A data mining approach, 

Decision Support Systems, Vol. 81, January, pg. 54-65 

Craswell N. (2009). Mean Reciprocal Rank. In: LIU L., ÖZSU M.T. (eds) Encyclopedia of 

Database Systems. Springer, Boston, MA. https://doi.org/10.1007/978-0-387-39940-

9_488 

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of 

information technology MIS Q., Vol.13 (3), pg. 319-340. 

DuPree. (2015). Determinants of Intention to Use New Technology: An Investigation of 

Students in Higher Education, A dissertation submitted in partial fulfillment of the 

requirements for the degree of Doctor of Philosophy In Information Systems College of 

Engineering and Computing Nova Southeastern University. 

Evans, C. (2015). Bitcoin in Islamic Banking and Finance. Journal of Islamic Banking and 

Finance, Vol. 3(1), pg. 1–11. 

Fox, C. (1989). A stop list for general text, ACM SIGIR Forum, Vol. 24, pg. 19-21. 

Gandhi, R. (2018). Support Vector Machine, Introduction to Machine Learning Algorithms 

SVM model from scratch, Retrieved at https://towardsdatascience.com/support-vector-

machine-introduction-to-machine-learning-algorithms-934a444fca47 

Goker, A., and Davies, J. (2009). Information Retrieval: Searching in the 21st Century. John 

Wiley and Sons, Ltd., ISBN-13: 978-0470027622 

Gupta A., Verma, D. and Gambhir, K. (2012). Intelligent Information Retrieval, Global 

Journal of Computer Science and Technology Software & Data Engineering, Volume 

12 (12). 

https://towardsdatascience.com/support-vector-machine-introduction-to-machine-learning-algorithms-934a444fca47
https://towardsdatascience.com/support-vector-machine-introduction-to-machine-learning-algorithms-934a444fca47


 

 

 

60 

 

 

Gupta D, Pratama M, Ma Z, Li J, and Prasad, M. (2019). Financial time series forecasting using 

twin support vector regression, PLoS ONE , Vol. 14 (3). 

Han, J., Kamber, M., Pei, Jian. (2012). Getting to Know Your Data, Data Mining (Third 

Edition), The Morgan Kaufmann Series in Data Management Systems, Elservier, pg. 

39-82. 

https://blog.paperspace.com/implementing-levenshtein-distance-word-autocomplete-

autocorrect/ 

https://data-flair.training/blogs/svm-kernel-functions/  Retrieved on 13th October 2020 

https://www.geeksforgeeks.org/major-kernel-functions-in-support-vector-machine-svm/ 

Retrieved on 13th October 2020 

Huang, A. (2008). Similarity measures for text document clustering. InProceedings of the sixth 

New Zealand computer science research student conference (NZCSRSC2008), 

Christchurch, New Zealand (pg. 49- 56). 

Indriyanto, I., and Sumitra, (2019). Measuring the Level of Plagiarism of Thesis using Vector 

Space Model and Cosine Similarity Methods,  IOP Conf. 

Jiffriya, M. A. C., Jahan, M. A., and Ragel, R. G. (2014). Plagiarism detection on electronic 

text based assignments using vector space model. In 7th International Conference on 

Information and Automation for Sustainability (pp. 1-5). IEEE. 

Kadowaki, N., & Kishida, K. (2020). Empirical Comparison of Word Similarity Measures 

Based on Co-Occurrence, Context, and a Vector Space Model. Journal of Information 

Science Theory and Practice, Vol. 8(2), pg. 6-17. 

https://doi.org/10.1633/JISTAP.2020.8.2.1 

Kamble, S., Gunasekaran, A. & Arha, H. (2019). Understanding the Blockchain technology 

adoption in supply chains-Indian context, International Journal of Production 

Research, Vol. 57 (7), pg. 2009-2033, DOI: 10.1080/00207543.2018.1518610 

https://data-flair.training/blogs/svm-kernel-functions/
https://www.geeksforgeeks.org/major-kernel-functions-in-support-vector-machine-svm/
https://doi.org/10.1633/JISTAP.2020.8.2.1


 

 

 

61 

 

 

Ken Peffers, Tuure Tuunanen, Marcus A. Rothenberger & Samir Chatterjee, (2007). A Design 

Science Research Methodology for Information Systems Research, Journal of 

Management Information Systems, Vol. 24 (3), pg. 45-77, DOI: 10.2753/MIS0742-

1222240302 

Kolade, O., Odumuyiwa, V., Abolfathi, S., Schröder, P., Wakunuma, K., Akanmu, I., 

Whitehead, T., Tijani, B., and Oyinlola, M. (2022). Technology acceptance and 

readiness of stakeholders for transitioning to a circular plastic economy in Africa, 

Technological Forecasting and Social Change, Vol.183. 

Kuo, KM., Liu, CF. & Ma, CC. (2013). An investigation of the effect of nurses’ technology 

readiness on the acceptance of mobile electronic medical record systems. BMC Med 

Inform Decision Making, Vol 13 (88).  

Kuruvilla, (2021). A Comprehensive Guide to Fuzzy Matching/Fuzzy Logic, 

https://nanonets.com/blog/fuzzy-matching-fuzzy-logic/ 

Laldin, M. A., & Furqani, H. (2019). FinTech and Islamic Finance. Fintech in Islamic Finance: 

Theory and Practice. 

Li, Jianping., Liu, Jingli., Xu, Weixuan., and Shi, Yong. (2004). Support Vector Machines 

Approach to Credit Assessment, • Conference: Computational Science - ICCS 2004, 

4th International Conference, Kraków, Poland, June 6-9, 2004, Proceedings, Part IV, 

DOI:  10.1007/978-3-540-25944-2_115 

Lin, D. (1998). “An Information-Theoretic Definition of Similarity,” Proc. ICML, pp. 296–

304. 

Lovins, J. B. (1968). Development of a stemming algorithm, Mech. Transl. Computer. 

Linguist., Vol. 11 (6), pg. 22–31. 

Madan, A., Khopkar, A., Nadig, S., Raghavan, K. M. S., Eledath, D., & Ramasubramanian, V. 

(2020). Semi-supervised learning for acoustic model retraining: Handling speech data 

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2F978-3-540-25944-2_115?_sg%5B0%5D=94UFbn_wZ6J-MltgF_YUEG9LbbyDBJqystuH_EGcjV_Lqjg7WywqZZX0bBfihDY6mfbL2XL-MQbH3rOoRRCsesxVVQ.cGagQ0uTB-luQcAxJQLbaWN98SBH9pPx6BIvhbqNNRFwyKnuK_db0QlL83H9VNeLkhr2IqZlvcwcNCPDm8ii4g


 

 

 

62 

 

 

with noisy transcript. 2020 International Conference on Signal Processing and 

Communications (SPCOM), 1–5. 10.1109/SPCOM50965.2020.9179517 

Manning, C. D., Raghavan, P., & Schütze, H. (2008). Introduction to information retrieval 

(Vol. 1, p. 496). Cambridge: Cambridge university press. 

Mark Scanlon, David Lillis (2016). Conference: Proceedings of the 9th International 

Symposium on Digital Forensics and Information Security (DFIS 2016), Beijing, China 

Martins, C., Oliveira, T., & Popovič, A. (2014). Understanding the Internet banking adoption: 

A unified theory of acceptance and useof technology and perceived risk application. 

International Journal of Information Management, Vol. 34 (1), pg. 1-13.  

Maw, maw et al. (2020). Trends and Patterns of Text Classification Techniques: A Systematic 

Mapping Study. Malaysian Journal of Computer Science, [S.L.], V. 33, N. 2, P. 102-

117, Doi: Https://Doi.Org/10.22452/Mjcs.Vol33no2.2. 

Mohamad Asmadi Abdullah, Rusni Hassan, Muhammad Naim Omar, Mohammad Deen Mohd 

Napiah, Ahmad Azam Othman, Mahamad Ariffin and Adnan Yusoff., (2014).  A Study 

on the Shariah Decision Making Processes Adopted by the Shariah Committee in 

Malaysian Islamic Financial Institutions. Aust. J. Basic & Appl. Sci., Vol. 8(13): pg. 

670-675. 

Parasuraman, A. (2000). Technology Readiness Index (TRI) a multiple-item scale to measure 

readiness to embrace new technologies. Journal of service research, Vol. 2(4), pg. 307-

320. 

Peffers, K., Tuunanen, T., Gengler, C. E., Rossi, M., Hui, W., Virtanen, V. & Bragge, J. (2006). 

The Design Science Research Process : A Model for Producing and Presenting 

Information Systems Research. In 1st International Conference, DESRIST 2006 

Proceedings. (pg. 83-106). Claremont Graduate University. 

Polettini, N. (2004). The vector space model in information retrieval-term weighting problem. 

Entropy, 1-9 

https://www.researchgate.net/profile/Mark-Scanlon-3?_sg%5B0%5D=RL-1sYiIG1sls7_YD10008TyfHtyTWlcilDP2Idj4qPkVvnajVCRRKdRbTy7j1TJycfffyU.5r2Bg9IStb6Mjsk46Oic1D38YUqzE497TAEy1B47WbhnDny1msIpgIcSQTP_8OqZVJ4JuGP-sLYqqzIINdgSeA&_sg%5B1%5D=iypdZzhn8ERn7jPNSe-gPN9ZrRkON9jcfrEHHATu2VsxwjMyP21c3vk7BP1EnQkSvz6viVQ.x5E0b39PuTNF95JDu-WfQZt0NmgOAxhBhsYxDAaanruBDu6IL7daBuTZZGmeysPO_H6Y8V1GS2J3Xr_keUAZsw
https://www.researchgate.net/profile/David-Lillis?_sg%5B0%5D=RL-1sYiIG1sls7_YD10008TyfHtyTWlcilDP2Idj4qPkVvnajVCRRKdRbTy7j1TJycfffyU.5r2Bg9IStb6Mjsk46Oic1D38YUqzE497TAEy1B47WbhnDny1msIpgIcSQTP_8OqZVJ4JuGP-sLYqqzIINdgSeA&_sg%5B1%5D=iypdZzhn8ERn7jPNSe-gPN9ZrRkON9jcfrEHHATu2VsxwjMyP21c3vk7BP1EnQkSvz6viVQ.x5E0b39PuTNF95JDu-WfQZt0NmgOAxhBhsYxDAaanruBDu6IL7daBuTZZGmeysPO_H6Y8V1GS2J3Xr_keUAZsw
https://doi.org/10.22452/Mjcs.Vol33no2.2


 

 

 

63 

 

 

Saad, A., Alhabshi, S., Noor, A., & Hassan, R. (2020). Robo-Advisory for Islamic Financial 

Institutions: Shari’ah and Regulatory Issues. European Journal of Islamic Finance. 

https://doi.org/10.13135/2421-2172/3992 

Salton G. (1989). Automatic Text Processing: the transformation, analysis, and retrieval of 

information by computer. Addison-Wesley; Reading, MA. 

Schalk, T. B., & Zimmerman, R. S. (2005). Knowledge-based strategies applied to N-best lists 

in automatic speech recognition systems (United States Patent No. US6922669B2). 

https://patents.google.com/patent/US6922669B2/en 

Sellywati Mohd Faizal, Nahariah Jaffar & Azleen Shabrina Mohd nor (2022). Integrate the 

adoption and readiness of digital technologies amongst accounting professionals 

towards the fourth industrial revolution, Cogent Business & Management, Vol 9(1), 

DOI: 10.1080/23311975.2022.2122160 

Sharma, A. and Kumar, S. (2020). Bayesian rough set based information retrieval, Journal of 

Statistics and Management Systems, DOI: 10.1080/09720510.2020.1799575 

Shin, C. and Doermann, D. (2006). Document image retrieval based on layout structural 

similarity, Int. Conf. Image Process. Comput. Vision, Pattern Recognit., pp. 606–612. 

Shouwei Li, Mingliang Wang, Jianmin He, "Prediction of Banking Systemic Risk Based on 

Support Vector Machine", Mathematical Problems in Engineering, vol. 2013, Article 

ID 136030, 5 pages, 2013. https://doi.org/10.1155/2013/136030 

Thakur, N., Mehrotra, D., Bansal, A., and Bala, M. (2019). Comparative Analysis of Ranking 

Functions for Retrieving Information from Medical Repository, Malaysian Journal of 

Computer Science, Vol. 32(1), p 18-30 

Thompson, V., Panchev, C. and Oakes, M. (2015). Performance Evaluation of Similarity 

Measures on Similar and Dissimilar Text Retrieval. In Proceedings of the 7th 

International Joint Conference on Knowledge Discovery, Knowledge Engineering and 

Knowledge Management, Vol. (1), pg. 577-584. ISBN: 978-989-758-158-8 

https://patents.google.com/patent/US6922669B2/en
https://doi.org/10.1080/09720510.2020.1799575
https://doi.org/10.1155/2013/136030


 

 

 

64 

 

 

Van Rijsbergen CJ. (1979). Information Retrieval. Butterworths; London, UK. 

Wang, J., Li, G., & Fe, J. (2011). Fast-join: An efficient method for fuzzy token matching 

based string similarity join. Proceedings of the 27th International Conference on Data 

Engineering, 458–469. 10.1109/ICDE.2011.5767865 

Wei, C., Sprague, A., & Warner, G. (2009). Clustering malware-generated spam emails with a 

novel fuzzy string matching algorithm. Proceedings of the 2009 ACM Symposium on 

Applied Computing, 889–890. 10.1145/1529282.1529473 

Wilkinson, R. and Hingston, P. (1992), "Incorporating the vector space model in a neural 

network used for document retrieval", Library Hi Tech, Vol. 10(1/2), pp. 69-

75. https://doi-org.ezlib.iium.edu.my/10.1108/eb047846 Download as .RIS 

Witten IH, Moffat A, Bell TC. (1999). Managing Gigabytes. Morgan Kaufman; San Francisco, 

CA. 

Xie, S. Y., Liu, J. C., Liu and Han Wang. (2003). Research of intelligent information retrieval 

system based on three layers agent structure," Proceedings of the 2003 International 

Conference on Machine Learning and Cybernetics (IEEE Cat. No.03EX693), Xi'an, 

2003, pp. 2329-2332 Vol.4, doi: 10.1109/ICMLC.2003.1259897.  

Zubaidi, I. B., & Abdullah, A. (2017). Developing a Digital Currency from an Islamic 

Perspective: Case of Blockchain Technology. International Business Research, Vol. 10 

(11), pg. 79. 

https://www-emerald-com.ezlib.iium.edu.my/insight/search?q=Ross%20Wilkinson
https://www-emerald-com.ezlib.iium.edu.my/insight/search?q=Philip%20Hingston
https://www-emerald-com.ezlib.iium.edu.my/insight/publication/issn/0737-8831
https://doi-org.ezlib.iium.edu.my/10.1108/eb047846


 

 

 

 

 

 

APPENDIX  1 -  LEVENSHTEIN DISTANCE 

import Levenshtein as lev 

String1 = "A tawarruq 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 i

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(String1.lower(),StrOptions[nums].lower()) 

  Ratio = lev.ratio(String1.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, "\nTawarruq ", max_ratio_label, max_ratio_label_content) 



 

 

 

 

 

 

APPENDIX 2 – FUZZYWUZZY PACKAGE 

Str1 = "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(Str1.lower(),Str2.lower()) 

Partial_Ratio = fuzz.partial_ratio(Str1.lower(),Str2.lower()) 

Token_Sort_Ratio = fuzz.token_sort_ratio(Str1,Str2) 

Token_Set_Ratio = fuzz.token_set_ratio(Str1,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(String1,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 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 


