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Abstract

The thesis discusses a series of related techniques that prepare and transform raw
linguistic data for advanced processing in order to unveil hidden grammatical
patterns. A threedimensional array is identified as a suitable data structure to build a
data cube to capture multidimensional linguistic data in a computer's temporary
storage facility. It also enables online analytical processing, like slicing, to be
executed on this data cube in order to reveal various subsets and presentations of
the data. XML is investigated as a suitable mark-up language to permanently store
such an exploitable databank of Biblical Hebrew linguistic data. This concept is
illustrated by tagging a phonetic transcription of Genesis 1:1-2:3 on various linguistic
levels and manipulating this databank. Transferring the data set between an XML file
and a threedimensional array creates a stable environment allowing editing and
advanced processing of the data in order to confirm existing knowledge or to mine for
new, yet undiscovered, linguistic features. Two experiments are executed to
demonstrate possible text-mining procedures. Finally, visualisation is discussed as a
technique that enhances interaction between the human researcher and the
computerised technologies supporting the process of knowledge creation. Although
the data set is very small there are exciting indications that the compilation and
analysis of aggregate linguistic data may assist linguists to perform rigorous
research, for example regarding the definitions of semantic functions and the

mapping of these functions onto the syntactic module.
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The thesis touches on various sub-disciplines of computational linguistics,
investigating the use of XML tagging to capture linguistic categories in the Hebrew
text of Genesis 1:1-2:3 and to construct a threedimensional databank; using string
processing algorithms to round-trip the data to and from the databank and computer
program; using array processing to explore the semantic patterns hidden in the
marked-up text; and using a graphical visualisation to investigate the mapping of
semantic and syntactic functions. The thesis hopes to make a contribution by
demonstrating the rigour enforced by the application of data-warehousing and data-
mining concepts to a linguistic databank. It proposes a macro-structure that may be

used in future to package and integrate multidimensional linguistic data.

Chapter 2 experiments with a threedimensional data structure, using Visual Basic 6,
and finds that a threedimensional array could be used to represent inherently
multidimensional linguistic data regarding Biblical Hebrew clauses. Various layers of
linguistic knowledge can be integrated by stacking various modules of analysis onto
each other.

Chapter 3 explores data warehousing and online analytical processing concepts to

find ways to render meaningful subsets of linguistic data stored in a threedimensional
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array. Concepts like slicing and dicing are adjusted to make them useful for the

processing of linguistic data.

Chapter 4 tries to find a more elegant solution for the permanent storage of the
databank using XML technology. Due to its flexibility XML is chosen to build a text-
based databank. The experiment indicates that XML is indeed a very suitable mark-
up technology that can be used to permanently store the linguistic data in a separate
databank because it allows users to create their own tag sets which may simulate a

multidimensional database structure.

Chapter 5 investigates round-tripping in order to satisfy the requirement of finding a
stable platform for the data, while also allowing editing and advanced processing of
the data. In addition, various viewing and searching functions are discussed. Create,
update and delete functionalities are added to enable users to populate and edit the
clause cube while it is in the array state and to save these updates both to the RAM
and on permanent storage in XML format.

Chapter 6 focuses on the benefits of text data mining facilitated by the preceding
technologies. Some data mining concepts are applied in two experiments by
aggregating aspects of the semantic and syntactic modules tagged in Genesis 1:1-
2:3. Computer-assisted explorations of the semantic and syntactic data captured in

the XML database illustrate the rigour enforced by such a text-mining venture.

In Chapter 7 projects are suggested (one of which is implemented) that could use the
XML-based data cube of Genesis 1:1-2:3 in visualisation ventures to clearly show
linguistic patterns uncovered by means of a computer program. These techniques
may be used to create user-friendly interfaces that may facilitate easier and more

intuitive mining of linguistic data.

Keywords

The following keywords represent the most important aspects covered in the thesis:
e Threedimensional array

e Online analytical processing (OLAP)

e XML
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