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Abstract 

This paper reports on the issues related to our work on developing patent discovery system for Islamic 

Finance and Banking. We aimed to identify the gaps at each stage of our system development. These 

gaps expanded our scope of work beyond getting the ideal performance of our patent discovery system. 

We explored patents on Islamic Finance and Banking as indexed in major patent databases. Patent 

retrieval and analysis plays an important role in determining the phases of patents using TRIZ Trend. 

Our findings showed that research in text analysis for Islamic Finance and Banking were rarely 

conducted; and that patents in Islamic Finance and Banking were facing critical issues. We found that 

each of these issues calls for research-based solutions and for an appropriate organization of information 

and patent representations. We suggested that concepts in Islamic Finance and Banking must grow in 

number, be appropriately organized, and experience semantic harmonization.   
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1. Introduction 

Contemporary advances in the technological arena have facilitated the need for managing 

organizational knowledge scattered across diverse sources of information. This situation is 

much more challenging in cases of tacit and implicit knowledge, and worst in the absence of 

knowledge sharing culture and system.  A key challenge for knowledge management systems 

is the effective discovery and utilization of the contents stored in knowledge bases. 

Applying the same analogy to patents, it can be inferred that analyzing patents is essentially 

worthwhile to manage the complexities of searching and inter-relating patent information 

(Abbas et al., 2014). Patents are evidences of explicit knowledge, innovations and inventions. 

Universities are moving towards the direction of patenting intellectual products beyond 

publications and copyrights. Novelty search looks for patent information, and is now crucial 

for drafting research proposals and grants applications. With the ever-increasing volumes of 

patent information, the tasks of patent search and analysis have become vital from both legal 

and managerial perspectives (Abbas et al., 2014). 
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Islam promotes integrity, accountability, social inclusion and innovative solutions. In addition, 

Islam calls for compliance to Islamic Law and fulfillment of maqasid shari’ah. Islamic Finance 

and Banking is consistent with the principles of Islamic Law (shari’ah) and its practical 

application through the development of Islamic Economics.  Products and services offered in 

the domain of Islamic Finance and Banking must serve as a mercy to humankind, particularly 

on the issues of poverty and integrity. 

The generation of ideas within the Islamic Finance and Banking is expected to achieve positive 

social equation. This social equation requires that innovations in the domain are more than 

consumptions. Thus, to understand on the nature of the existing innovations, it is therefore 

important to develop a patent discovery system in Islamic Finance and Banking. Since research 

works in this domain are few in numbers, there are many issues when we were developing the 

patent discovery system. Thus, we have identified these issues and gaps. 

This paper reports on the issues related to our work on developing patent discovery system for 

Islamic Finance and Banking. We aimed to identify the gaps at each stage of our system 

development. These gaps expanded our scope of work beyond getting the ideal performance of 

our patent discovery system. We explored patents on Islamic Finance and Banking as indexed 

in major patent databases. Patent retrieval and analysis plays an important role in determining 

the phases of patents using TRIZ Trend. WE employed a Subject-Action-Object (SAO) 

approach as one of the methods to discover the patents. 

This paper is organized as follows: previous related works in patent discovery and analysis, 

issues and gaps during system development, recommendations, and conclusion. 

 

2. Previous Works on Patent Analysis 

Techniques applied for patent analysis include text mining and visualization-based approaches 

(Abbas et al., 2014). Patents are composed of a big size of structured and unstructured data; 

hence, text mining must deal with extraction of information from both kinds of data. In 

implementing patent analysis, Abbas et al (2014) also emphasized that text mining is employed 

based on NLP, property-function based approach, neural networks based approach, and 

semantic based approach. 

Research works on patent analysis have been conducted for many purposes and methods. Yoon 

and Kim (2011) built a system to identify the rapidly evolving technological trends for R&D 

planning. This task was implemented by employing SAO-based semantic patent networks. 

SAO-based approach was also applied in the works carried out by Choi et al (2011), where 

SAO network analysis of patents is applied to identify technology trends on the patents. Their 

work was evaluated on polymer electrolyte membrane technology in proton exchange 

membrane fuel cells case study. In the same year, Park et al (2011) researched on patent 

infringement using SAO based on semantic technological similarities. 
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SAO-based approach integrated with TRIZ model was utilized by Park et al (2012) to conduct 

patent evaluation. A system called as PRAP (Patent Retrieval and Analysis Platform) was 

developed by Liu et al (2011) as an integrated system for retrieval and analysis of patents to 

help companies manage patent documents more effectively. 

 

3. Issues and Gaps 

There are many issues and gaps that we have identified while developing patent discovery 

system in Islamic Finance and Banking. The issues and gaps were related to patent retrieval, 

patent template, patent component extraction, patent component parsing, and patent analysis. 

 

3.1. Patent Retrieval 

Patent retrieval is the first step in system development and requires a collection of patents. 

Patents can be retrieved from many sources. We used online patent databases for getting the 

patents in Islamic Finance and Banking. We searched for the patents in four popular online 

patent databases i.e. United 

 States Patent and Trademark Office (USPTO), Intellectual Property Corporation of Malaysia 

(MyIPO), World Intellectual Property Organization (WIPO), and European Patent Office 

(EPO). 

For the purpose of retrieval with high recall, we compiled an exhaustive list of keywords in 

Islamic Finance and Banking covering both products and services. As for the keywords, we 

used several strategies including phrases and concepts from our existing Islamic Finance and 

Banking ontology and taxonomy from Bank Negara Malaysia. We expected to retrieve 100 

patents. Unfortunately, with the exhaustive list, we got 40 patents in Islamic Finance and 

Banking from 3 online patent databases, i.e. USPTO, MyIPO, and WIPO. None was retrieved 

from EPO online patent database. 

This result shows that patents on Islamic Finance and Banking are not available in huge number 

in widely accessed online patent databases. The limited number of available patents can have 

a significant effect on system evaluation since small data could not representatively be a good 

sample of the data itself. Such a gap calls for a research that computes the ratio of publications 

and patents, and factors influencing the small number of patents in the domain. Our immediate 

recommendation was to identify patents under different dimension of concepts, such as interest 

free loan. This is acceptable based on maqasid shari’ah. 

 

3.2 Patent Template 

Even though all online patent databases do the same thing, which is return patents based on 

keywords, these databases have different requirements and standards with regards to how a 

patent document is written. This is then the cause for these patents to exist in different formats 

even in the same database. Furthermore, the difference is not only on the template, but also 
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with what components must be provided in the patent document. Figures 1-4 shows the samples 

of patents retrieved from the four online patent databases mentioned in section 3.1. 

 

Figure 1. A patent retrieved from United States Patent and Trademark Office (USPTO) 

 

Figure 2. A patent retrieved from United States Patent and Trademark Office (USPTO) in a 

different format. 
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Figure 3. A patent retrieved from Intellectual Property Corporation of Malaysia (MyIPO) 

 

 

Figure 4. A patent retrieved from World Intellectual Property Organization (WIPO) 
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As shown in Figure 2, a patent retrieved from USPTO was written in two vertical sections 

except for the header that exists in a horizontal form. Every structure in the patent is completed 

with relevance number. This kind of patent has an abstract representing a summary of the 

patent. 

There is another format of patent fetched from USPTO. Figure 3 depicts another format of a 

patent retrieved from the same database, i.e. USPTO. Similar to the first format, this patent 

also has an abstract. However, differences were found at each field with no identity number. In 

addition, the content of the patent is displayed in one column. 

In Figure 3, we show that a patent from MyIPO has a quite different format compared to 

USPTO patent. It presents all important information in the form of a label and there is an 

assigned value for each of them. However, it has no abstract and gives only 

Disclaimer/Condition and Specification of Goods/Services for explaining a patent value. 

As shown in Figure 4, a patent from WIPO has a similar format with patent from USPTO. Both 

patents have content written in two vertical columns and each structure is enriched by an 

identity number. However, the identify number is applied on patent profile information only 

such as publication date, publication number, and filling date. The remaining content of the 

patent is described in one vertical column also with no identity number. 

To handle this issue, we extracted only the relevant structure of a patent, i.e. abstract. 

 

 

3.3 Patent Component Extraction 

Before we conducted the patent analysis, we extracted the patent component where from it we 

aimed to get information on its patent technology. As mentioned in section 3.2, we used 

abstract as a patent component to be analyzed. It is shown in section 3.2 that patents are written 

in different templates. Because of this, the extraction process of patent suffers from identifying 

many distinguished templates and getting the correct value of abstract. We developed a 

program to extract information from different formats, and from other parts of the patent in 

cases where abstract is absent. 

 

3.4 Patent Abstract Parsing 

The objective of patent abstract parsing is to get the structure of an abstract sentence so that 

the SAO can be determined. In addition to the availability of patents in different template 

formats, the patent abstracts in Islamic Finance and Banking also have a complex and even 

awkward sentences. To deal with this, we used an Enju parser to get the structure of the abstract 

sentence in a form of parse tree.   The parser would not deliver the parse tree for those abstract 

sentences that do not follow the correct grammar. 

 

We also have cases of which parse trees that were successfully returned by the parser were not 

necessarily correct. This case happened because of the complexity of the abstract sentence.  A 

sample of an ungrammatical and complex abstract sentence is given below in Figure 5 and 

Figure 6. 
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A computer-aided system of illustrating, the system including: specifying, 

to a computer system, a private constant-dollar instrument, including 

defining a respective claim division on cash flow and an asset; entering data 

including actual cash flow datum and actual asset datum; calculating, with 

the computer system, respective values for each of the claims on the cash 

flow and asset; and, generating, with the computer system, an illustration of 

the private constant-dollar instrument funding a transaction. 

 

Figure 5. A sample of Ungrammatical Sentence 

 

A computer system and computer-aided method for securing a Shariah-

compliant credit enhancement, the method including the steps of: entering a 

property value and a property financing amount as input to a computer; 

computing, from the property value and a property financing amount, a 

quantity of mortgage insurance coverage required to satisfy a Shariah-

compliant credit enhancement; and securing a mortgage insurer's 

commitment to an intermediary to insure a home financing contract, wherein 

the intermediary is not a lender or borrower. System-provided 

documentation is also included. 

Figure 6. A sample of Complex Sentence 

 

 

3.5 Patent Analysis 

Patent analysis was conducted using TRIZ evolution trends. There are three phases defined by 

TRIZ methods, which are innovation, growth, and maturity. Each of these phases has trends 

and Reason for Jump (RFJ) between one phase and another. For Islamic Finance and Banking 

domain, we found no information and existing dataset of TRIZ trends, phases, and RFJ. In 

doing so, we defined the trends, phases, and RFJ from scratch and have them validated by three 

experts. Unfortunately, the dataset did not entirely help our system in carrying out patent 

analysis because there was a wide gap between the terminology used in the patent and created 

in both TRIZ trends and RFJ. 

 

4. Recommendations 

We came up with recommendations to those issues that we discovered in developing Patent 

Discovery System using TRIZ Trends. 

We are developing a robust tool to extract patent components (such as abstract) since the 

patents exist in different formats or templates. This, so called patent extractor must be able to 

deal with other possible formats of patent components. A robust parser must support patent 

discovery system that uses SAO approach. This parser has to significantly deal with a complex 

sentence so that it can deliver a correct structure or parse tree. 

In term of the unavailability of united resources in Islamic Finance and Banking, we have 

initiated the concepts approaching a standard TRIZ trends and RFJ. However, there is a need 

to expand this initial effort in order to confidently analyze patents in the domain. This expanded 
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standard datasets would be defined and validated by a consortium comprising academician, 

practitioners, and other stakeholders from Islamic Finance and Banking. 

The wide gap between terminology used in the patents and the datasets would be solved 

through a knowledge base such as WordNet in Islamic Finance and Banking. The construction 

of a WordNet must involve experts and leaders in Islamic Finance and Banking. 

 

5. Conclusion 

Our findings showed that research in text analysis for Islamic Finance and Banking were rarely 

conducted; and that patents in Islamic Finance and Banking were facing critical issues. We 

found that each of these issues calls for research-based solutions and for an appropriate 

organization of information and patent representations. We suggested that concepts in Islamic 

Finance and Banking must grow in number, be appropriately organized and expanded, and 

experience semantic harmonization. 

We concluded that more innovations should be introduced in Islamic Finance and Banking, in 

order to build a large collection of patents. With the small number of patents in Islamic Finance 

and Banking, and without a standard structure, there is a need to expand our techniques and 

tools to accommodate these issues. 

We have presented issues and gaps identified during our development phases of a patent 

discovery system for Islamic Finance and Banking using TRIZ evolution trends. It is clearly 

understood that since research in the field has yet to grow in an enormous number, there should 

be many future works to appropriately address these issues. 
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