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This study utlhzes text mining to assist domain experts in building
a prototype of corporate governance ontology. In recent years, ontology
becomes an emerging approach in building expertise to achieve
reusable and sharable knowledge. However, developing a specific
ontology is uneasy due to the development of labor-intensive and time-
consuming issues. The development process is highly knowledge-
intensive procedures including analysis, summary, abstraction and
revision. To address the above difficulties, this study develops a
method, called A-G ontology engineering (AGOE), improved from the
A-G method. The AGOE utilizes text mining and related mechanisms
for extracting knowledge items and relations into a prototype ontology.
Domain experts then take advantages of the prototype to revise for a
better ontology. An example of the “corporate governance” domain is
implemented for demonstrating the utilizations of the AGOE method.
Main works include creating a glossary, building the semantic network

and analyzing their semantics for deriving corporate governance
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ontology. The empirical evaluation indicates that the proportion of
consenting to the prototype ontology from 5 domain experts is very
high. Consequently, the AGOE is proved to facilitate users to design
ontology in the early development stage, especially for those domains

requiring text mining techniques to accomplish the ontology design.

[ BB~ Keywords ]
GRS IR 7 R R
Glossary; Ontology; Text mining; Semantic network; Corporate

governance
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Globalization is affecting complex institutional structures, such as
corporate governance, worldwide, especially with the harmonization of civic
society demands for accountability, transparency and information disclosure to
stakeholders concerned with corporate sustainability reporting and corporate
social responsibility (CSR). In recent years, computer systems have developed
domain ontologies to help achieve interoperable information sharing and
resource collaboration. Ontologies provide conceptually distinct and discrete
descriptions, which convey abstract processes in discretely characterized steps,
which are frequently used in computer searches, information exchange and
semantic processing, permitting pervasive interdisciplinary conceptual sharing
and interoperability. Ontologies are the critical structural element in knowledge
management systems facilitating knowledge storage and use. However,
developing a specific ontology requires depending on domain experts
experience and knowledge, along with analysis, summarization, abstraction,

and revision in a labor-intensive and time-consuming process. Therefore, this
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study utilizes text mining techniques such as ontology learning (Cimiano,
2006; Maedche & Staab, 2001) or ontology design based on corpus analysis
(Aussenac-Gilles, Biébow, & Szulman, 2000) to auto-construct or semi-auto-
construct domain expertise for a prototype corporate governance ontology.

Aussenac-Gilles et al. (2000) proposed ontology engineering, deploying
natural language processing tools for semantic relation extraction from massive
corpuses, permitting semantic network elucidation of conceptual relations and
classes for a prototype ontology. Such methods do not however explain the
procedural principles underlying the knowledge or its interconnectedness, or
the standard techniques or tools involved, so this study deploys a modified
version (A-G ontology engineering, AGOE) which relies on text exploration
and language analysis techniques for the auto-extraction of prototypical
ontologies for revision by domain experts.

The method proposed in this study is different from other text-based
Ontologies, as the system glossary (gloss tables) have explicit definition
forms, so when deploying collocation screening and sentence analysis, the
system is better able to effectively enhance the domain knowledge recall
rate (Brewster, Ciravegna, & Wilks, 2003; Hearst, 1992). Among the domain
content collected for the corpus used in this study were texts, journal articles
and theses/dissertations dealing with corporate governance, internal controls
and enterprise risk management, to build the system glossaries. Further, to
identify corporate governance domain keywords, this study used the domain
corpus contents to produce an N-gram, then used Term Frequency and Mutual
Information (MI) for keyword screening. After filtering out the keywords,
the study deployed full-text search to find the location of the key words in
the texts, then relied on domain experts to manually delineate the definition
and interpretation of the keywords. Then the interpretative contents of the
annotated glosses were analyzed using the Academia Sinica’s Institute of
Chinese system for Chinese word segmentation, after which appropriate
emendations were made, generating the final corporate governance domain
lexicon used in this study. We then used the corporate governance domain
lexicon as the basis for a Vector Space Model (VSM; Salton, Fox, & Wu,
1983), deploying the TFIDF (term frequency inverse document frequency)
mode, to calculate the appropriately weighted term characteristics, generating
the word item feature vector to elucidate a semantic network.
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This study presents the use of text mining technology to build an
ontology of knowledge for corporate governance issues, necessitating therefor,
analysis of a complex semantic network and appropriate streamlining, in order
to elucidate the ontology’s hierarchical relationships. Initially, the semantic
network was analyzed to identify structural Identify Groups, then applying a
clustering algorithm, deploying plane clustering for all the words, thus forming
word subsets for calculation of similarity of each sub-cluster center. Then,
according to the results of the clustering algorithm, establish hierarchical
clustering for each concept group, identifying the key issues, to Define
“Leading-Relative” Concepts, in order to clarify the relationships among the
central and related concepts. Then after using key issues to identify the related
concepts associated with the central concept, this study used an auxiliary
system for semantic structure analysis, lexical co-occurrence analysis,
and sentence analysis, to Develop Concept Hierarchy. After enhancing the
efficiency of establishing the ontology through deploying structural Identify
Groups, clarifying key issues for conceptual relevance, and using semantic
structure analysis of the conceptual hierarchical relationships, we finally
undertook to Organize and Adjust, hierarchically expanding an arrangement of
the multiple dispersed ontological knowledge while adjusting the relationships
between concepts during this integration process. If during the organizational
processes problems were encountered or ontology classes were not clear
enough, we ascertained other conceptual groups amidst the semantic network
for extraction and amendment.

This study’s primary contribution lies in developing the AGOE method as
an enhanced application of the A-G method, and clearly delineating the require
processes and technical suite of tools necessary for real world implementation
using the corporate governance domain as an example. As this ontology
primarily relies on stratification of the conceptual framework, it remains an
initial prototype ontology rather than a final application ontology, so this study
focused on establishing the glossary, concepts, class structure, and prototyping
methods, appropriate to empirically demonstrate expeditious elucidation
of this prototype ontology. Finally, this study relied on questionnaires and
surveys of five domain experts, achieving over 90% agreement among
them, thus preliminarily indicating the domain experts could rely on the

prototype ontology to undertake amendments yielding a final, usable ontology
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application. Therefore we conclude that the AGOE method is empirically
demonstrated to facilitate pre-processing to elicit initial prototype ontologies,
especially for those domains requiring text mining techniques to accomplish
the ontology design, through deploying a combination of tools to create a
glossary, build the semantic network and analyzing the corpus semantic
relations for deriving a practical corporate governance domain ontology.
Efforts such as this study, are essential to informing robust global
corporate social responsibility and sustainability reporting requirement
template and rubric harmonization. Future research should pursue discrete
examples of corporate governance domains in geographical terms, such as
eliciting the traditional Japanese institutional arrangements, or so-called
relational contingent governance, among the panoply of culturally diverse
examples of global corporate governance styles. As the world demands
green, Smart Cities, and Stock Exchanges require corporate sustainability
reporting, harmonization of corporate governance domain standards will
be necessitated to ensure common access to transparent information for
concerned stakeholders. Smart Grids deployed in Smart Cities will require
interoperable access to extensive corporate governance information permitting
pervasive business process sharing which promises to greatly enhance energy-
efficiency and carbon reduction through flexible common semantics permitting
the corporate knowledge infrastructure to revivify as documents and data
learn to speak to each other as information that thinks. Appropriate ontologies
overcome information disparity and the digital divide to help organize disperse
information as the basis for efficacious knowledge exploitation that renders the
otherwise discrete universe of data into effectively usable experience-based
wisdom, much as ISO standards and global industry standard harmonization
help advance the globalization of business knowhow and ensure universal

corporate governance integrity.
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