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Abstract

Style is an important aspect of language, but current analyses of style are not adequate
for computational implementations. This thesis presents a system for codifying some of
the semantic aspects of style. This system uses DiMarco’s (1989; DiMarco and Hirst 1988)
approach to the computational analysis of style as a starting point. The way the centre of
attention (or focus) changes from sentence to sentence in a paragraph is used to determine
which stylistic goals the paragraph satisfies.

I begin by discussing the literature in the areas of tezt, focus, and style. In the course of
this discussion I show that the connection between semantics and style can be examined at
the paragraph level. I continue by defining rules (the focus partial ordering) that determine
the focus of a sentence on the basis of grammatical role and sentence structure. I then
show how the foci of individual sentences can be used to define a pattern that describes
how the focus changes or remains the same from sentence to sentence in a paragraph, the
pattern of focus. I define the grammar of abstract elements of style, which relates patterns
of focus with abstract elements of style, terms that describe style according to three central
characteristics: balance, position, and dominance. The grammar of stylistic goals, which
relates abstract elements of style with specific stylistic goals such as clarity, is then defined.
The resulting semantic stylistic system takes as its input a paragraph of text, and produces
as its output the stylistic goals that the paragraph satisfies.
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Chapter 1
Introduction

Style is as pervasive as it is illusive. Every piece of language has a dimension beyond its
structure, beyond its meaning, and beyond the makeup of its individual words. Every
writer, consciously or unconsciously, makes choices that, while they do not directly affect
the message of what is being written, make an impression on the reader. Style can be
described as the sum of these choices.

The illusiveness of style comes, in part, from the fact that it is the result of the interaction
of many separate aspects of language, including syntax, semantics, and lexis. It is not easy
to determine exactly what gives a piece of text a certain stylistic flavour or tone. The
research described in this thesis is an attempt to isolate some of the elements of semantics
that influence style in order to create a system that can determine to some extent the
stylistic content of a given piece of text.

In this chapter, the problem that I am attempting to solve is described. I will then
provide a brief outline of the remainder of the thesis.

1.1 The Problem: Connecting Semantics and Style

DiMarco and Hirst (1988) define a computational approach to style that is based on three
stylistic grammars: one that deals with the syntactic aspects of style, one that deals with
the semantic aspects, and one that deals with lexical choice. The purpose of my research
is to create a semantic stylistic system that will codify some of the connections between
the semantic content of a piece of text and its stylistic effect. Of course, I do not attempt
to capture all of the aspects of semantics that influence style. Neither do I attempt to
describe all the stylistic effects caused by the limited body of semantic characteristics that I
do describe. Instead, I deal only with a particular aspect of the semantic content of a piece
of text, the way that the centre of attention changes or stays the same from sentence to
sentence. This particular semantic aspect is correlated with a small set of specific stylistic
goals, such as clarity and emphasis. Thus, while this thesis does not attempt to codify all
the semantic aspects of style, it does address a challenging and difficult problem.
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The problem of connecting semantics and style has two major sub-problems. The first is
to-identify-some semantic aspects-of-written language that have stylistic effect. The second
is to create a computational mechanism to associate such aspects of written language with
specific stylistic goals. Since the result is intended to be a semantic stylistic system that
fits into DiMarco’s framework for an overall codification of style, these two problems will
be solved in a manner that is complementary with her work.

Now that the problem has been defined, it is appropriate to list some of the things that
the codification of the semantic aspects of style should be able to do. It should be able to
use the semantic content of a piece of text to identify which stylistic goals are achieved in
the text. It should be flexible enough to accommodate new stylistic goals. It should be
compatible with DiMarco’s computational stylistics application. This last goal means that
it should use as much of her vocabulary and methodology as possible. At the same time,
the codification should not assign stylistic values to the purely syntactic or lexical aspects
of a piece of text. In order to achieve its purpose, the codification should only deal with the
connection between semantics and style. All of these goals must be achieved in a manner
that is adaptable to a computational application.

One might ask why this problem is worth solving. After all, style is usually not consid-
ered to be essential to communication, and there are many extant problems in computational
linguistics that are central to effective communication. The first reason for wanting to solve
the problem is that computational linguists are only just beginning to examine style. If
computational linguistics is going to look at the complete scope of natural language, then
style must be dealt with. Codifying some of the semantic aspects of style is a step towards
a complete computational analysis of style. A systematic description of the connection be-
tween semantics and style is also important because the purely linguistic literature on style
tends to be vague and inexact. Since style is pervasive, describing it precisely and systemat-
ically is a valid goal. The problem addressed in this thesis is worthwhile, finally, because its
solution has several significant applications. Machine translation is the application which
inspired DiMarco’s work, and the codification of the semantic aspects of style complements
her codification of the syntactic aspects of style. The quality of machine translation output
can be improved if a codification of style (including both the semantic and syntactic aspects)
is used to test whether or not the stylistic goals of the source text have been preserved in
the target text. A codification of style can also be useful as part of a prescriptive “style
checker” that tells the user whether a given piece of text achieves the stylistic goals that
are appropriate for the context.

1.2 The Semantic Stylistic System

Before outlining the contents of the thesis, I will provide a brief summary of what the
semantic stylistic system does. The semantic stylistic system takes as its input a paragraph
of text, and produces as its output a description of the paragraph in terms of a limited set
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of stylistic goals. To begin with, each sentence in the paragraph is parsed. This produces

the focus set, the set of those noun phrases that are most likely to form the focu of the
sentence. The focus sets from all the sentences in the paragraph are then compared to
determine the output pattern of focus that describes how the centre of attention changes or
remains the same from sentence to sentence. These two steps (the sentence-level processing

and the paragraph-level processing) constitute the semantic stylistic grammar that DiMarco
(1989) envisions for her overall stylistic grammar. Together with the grammars that relate
Patterns of focus to specific stylistic goals, the sentence-level processing and the paragraph-
level processing make up the semantic stylistic system.

Despite its name, the semantic stylistic system described above performs only very
limited semantic analysis. As we shall see in chapter 3, the focus sets of individual sentences,
upon which the entire system is based, are derived using mostly syntactic information,
such as grammatical role and sentence structure. The semantic connections between the
focus sets of different sentences are established, for the most part, using a lexicon that is
independent of the text itself. With the exception of pronominal reference and Tepetition,
all of the semantic relationships that the system recognizes are encoded in the lexicon.

1.3 An Outline of the Thesis

Chapter 2 presents the background for looking at the connection between style and semantics

- by discussing literature in three relevant areas: text, style, and focus. In the area of text, we
will look at theoretical work on the sub ject. The discussion of style includes definitions of the
concept itself, as well as a description of DiMarco’s computational stylistics application. The
section on focus includes theoretical work on focus as well as a description of computational
applications dealing with focus. The chapter concludes with a list of definitions of the key
terms to be used in this thesis.

Chapter 3 describes the sentence-level Processing of the semantic stylistic system. The
focus partial ordering (FPo), which determines the focal potential of each noun phrase in a
sentence, is defined. The focal potential of a noun phrase is the likelihood that it will be
the focus of the sentence. The FPO uses the structure of the sentence and the grammatical
role of the noun phrases to rank the noun phrases according to focal potential.

In chapter 4, the paragraph-level Processing of the semantic stylistic system is described
and the concept of patterns of focus is formally defined. A pattern of focus describes how
the centre of attention changes or remains the same from sentence to sentence in a series of
sentences. All the different patterns of focus are defined, and examples of actual texts that
display these patterns are provided.

Chapter 5 describes the intermediate levels that connect the patterns of focus created
by the paragraph-level processing with specific stylistic goals, such as clarity and emphasis.
The first such level is the grammar of abstract elements of style (GAEs) which associates
the patterns of focus with abstract elements of style. These abstract elements of style
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are in turn associated with specific stylistic goals by the grammar of stylistic goals (GSG).

_Together with the sentence-level processing and the paragraph-level processing, the GAES
and the GsG form a partial codification of some of the semantic aspects of style.

Chapter 6 describes BOGUE, a computational application of the semantic stylistic system,

and chapter 7 contains the conclusions of the thesis.



Chapter 2
Background

This thesis describes an attempt to codify the semantic aspects of style. This codification
establishes the connection between the semantic content of written language and a selected
set of specific stylistic goals. I deal only with the stylistic effects that can be described using
these goals, that is, I take a goal-directed approach to style. In order to associate specific
stylistic goals with a given input paragraph, this codification determines the way in which
“what is being talked about” changes or remains the same from sentence to sentence in the
paragraph. Such an approach is based on two specific claims about the relationship between
style and semantics. In this chapter I will justify these claims by appealing to literature in
three topic areas: text, style, and focus. My research is primarily concerned with style and
its connection to semantics, but before I can define my approach to style, I must first discuss
the concept of tezt. In the area of text, I will look at the effect semantic variation at the
sentence level has on style, the difference between sentences and text, and the importance
of paragraphs. Once this background in text has been established, I will look at various
definitions of style as well as DiMarco’s (1989; DiMarco and Hirst 1988) computational
stylistics application. Focus will be examined by looking at a purely linguistic approach to
focus as well as some computational applications. A list of definitions of some of the key
terms used in this thesis will conclude the chapter.
This is the first of the two claims about the relationship between semantics and style:

Any stylistic effects that are dependent on semantics are evident between sen-
tences rather than within individual sentences.

In order to support this claim, I will first look at some of the literature on the organization
of text. I will then examine some of the different viewpoints on style, as well as a specific
computational application dealing with style.

The following is the second claim:

If there is a stylistic effect associated with how “what is being talked about”
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changes or remains the same from sentence to sentence, then such a stylistic
effect is part of the connection between semantics and style.

Focus is another word for “what is being talked about”, and thus I will look at a purely
linguistic approach to focus, as well as a variety of computational applications of focus, in
order to back up this claim.

Justifying these two claims is not the only reason for looking at some of the literature on
text, style, and focus. I also want to examine some existing work that relates to this thesis,
especially the computational work by Grosz, Sidner, DiMarco, and Derr and McKeown.
DiMarco’s work is of particular importance since the research described in this thesis stems
from it.

2.1 Text

In order to explain my approach to describing the connection between semantics and style,
it is necessary to examine the concept of tezi. In order to do this, I begin by looking at
stylistic variation at the sentence level. I continue by comparing the concept of tezt with
that of sentence, and by discussing what Cha and Bertinetto have to say about text. I then
discuss the concept of paragraph and summarize Mitterand’s ideas on the subject. Halliday
and Hasan’s description of the semantic relationships between sentences in text is examined
next. I conclude by discussing Morris’s work on lexical cohesion in text.

I decided to study the connection between semantics and style at the level of paragraphs,
rather than at the level of individual sentences. This was the most fundamental decision
made during this research, and it requires some substantiation. The simplest reason for
this choice is that stylistic variation within individual sentences comes from syntactic or
lexical choice rather than from semantic variation. DiMarco’s research, which is described
later in this chapter, shows that syntactic variations at the sentence level have significant
stylistic effects. In order to see the connection between style and lexical choice in individual
sentences, consider the following example:

(2.1) The fat cat is always hungry.
(2.2) The obese domestic feline is in constant need of sustenance.

There is obviously a stylistic difference between these two sentences, and this difference is
due to the different lexical choices made in each sentence.

If syntactic and lexical variation in individual sentences results in stylistic variation,
then why is the same not true of semantic variation? The reason for this is that semantic
variation in individual sentences is just that, semantic variation. Consider the following
example:

(2.3) Ivan hit his little brother.
(2.4) Ivan thumped his little brother.



It can be argued that Ait and thumped mean exactly the same thing in the context of these
two sentences. If this is the case, then we can indeed talk about the stylistic difference

between them, but this stylistic difference is due to lexical variation rather than semantic
variation. If hit and thumped have the same meaning, then no semantic variation exists
between the sentences. If, however, a variation in meaning can be discerned between hit
and thumped, then the difference between the two sentences is simply semantic. To call such
a difference a matter of style reduces all semantic variation to stylistic variation.

Sentences with more than one main clause present a problem. It is possible to look at
such a sentence as a set of sentences that has been grouped together by punctuation. If
stylistic effects that depend on semantics occur between sentences, then there is no reason
why they cannot occur between main clauses in the same sentence. If there is a stylistic
effect caused by the semantic content of these two sentences:

(2.5) Jack coughed. James shouted.

then the same kind of stylistic effect should occur between the main clauses of this single
sentence:

(2.8) Jack coughed, and James shouted.

A complete definition of sentence is provided in section 2.4.1, but for now it is sufficient to
note that I use the term sentence to refer to constructions with a single main clause. Thus,
~ example (2.6) above contains two sentences according to the definition used in this thesis.

If main clauses should be dealt with separately, then what about dependent clauses? I
decided to deal with a main clause and all its dependent clauses as a unit for two reasons.
The first is that dependent clauses, by their very nature, tend to have some semantic
relationship to their main clauses. There are, of course, cases where there is a shift in focus
between a main clause and the dependent clause that is attached to it, but on the whole
dependent clauses tend to elaborate on the focus of the main clause rather than introduce
new topics. Thus, if the semantic stylistic system were to deal with dependent clauses
separately, its results for most texts would not change much, since the system’s analysis is
based on focus shifts. The second reason is that lumping together a main clause with all
of its dependent clauses makes the analysis of a piece of text more direct since there are
fewer sentences to deal with than there would be if each dependent clause were dealt with
separately.

Because of the definition I use for sentences (that is, a single main clause along with all
of its dependent clauses), semantics and style are not connected at the level of individual
sentences. The codification of the semantic aspects of style must, therefore, operate at
another level. The two obvious choices are the level of text and the level of paragraph. In
order to decide which of these two levels is appropriate, it is first necessary to look at the
concept of tezt.



2.1.1 Text and sentence

To understand the idea of text, we must first distinguish it from the idea of sentence. The
concept of sentence is both more intuitive and more concrete than that of tezt. It is more
intuitive because speakers and, especially, writers are constantly and consciously making up
sentences. The intuition about what constitutes a sentence is reinforced by formal sentence
grammars. In contrast, the creation of a text is less often conscious, especially in spoken
language, and the intuition about what constitutes a text is correspondingly weaker. The
concept of sentence is more concrete than that of text because of the rich body of research
in sentence linguistics. Extensive grammars have been written that cover large subsets of
the set of all English sentences. Text, by its nature, is less concrete, and the langunage of
text linguistics is much more nebulous and imprecise than that of sentence linguistics.

One author who has made a thorough comparison of sentence linguistics and text lin-
guistics is Cha (1985). She distinguishes sentence linguistics from text linguistics by stating
that the former is represented by the transformational grammars of the Chomsky school,
systemic grammars, and stratificational grammars, while the latter is represented by sys-
temic grammars, stratificational grammars, and the European text grammars (Cha, 1985,
p. 7). The overlap between these two paradigms may cause some confusion when one at-
tempts to analyse text. Since most researchers are more familiar with sentence linguistics,
there is a tendency to view sentence linguistics as the model into which text linguistics must
fit.

Cha’s definitions of tezt and discourse are interesting because she suggests that text is
a theoretical concept of linguistics while discourse is not. This means that Cha sees text as
a formal, structured way of looking at a naturally occurring phenomenon, discourse. Since
text and discourse are used in so many different ways in the literature, the applicability
of Cha’s blanket statement is questionable. Nevertheless, her recognition of the overlap
between the text linguistic and sentence linguistic paradigms is significant.

Another author who contrasts sentence and test is Bertinetto (1979). He clearly distin-
guishes the study of text from that of sentences by claiming that text cannot be defined in
purely linguistic terms. In his view, text has too many pragmatic aspects for it to be defined
as simply as sentences are defined. One such aspect is context. Bertinetto emphasizes the
importance of context by saying that “any given sequence of verbal signs can be a text
given the right context” (Bertinetto, 1979, p. 160). While I agree that context is important
in defining what can be a text, it is not clear that, given a suitable context, all sequences
of verbal signs can indeed constitute a text. Is there any context in which fifty repetitions
of the word went form a text? It is not hard to make up other examples of sequences of
verbal signs that stretch the credibility of Bertinetto’s statement.

Bertinetto implies that attempts to construct a “text grammar” along the lines of ex-
isting sentence grammars are bound to fail because of the pragmatic aspects of text. He
claims, in fact, that textual competence, unlike (sentence) linguistic competence, is not
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based on native speakers’ judgements. This raises the question, which Bertinetto does not
really answer, of what textual competence is based on. It seems that without some ground-
ing in native speakers’ judgements, definitions of textual competence will be too vague to
be of any real value.

After discussing the pragmatic nature of text, Bertinetto returns to its basic definition.
He seems to refute his earlier statement that anything can be text given the right context
when he defines text as a set of one or more sentences that is (Bertinetto, 1979, pp. 161-162):

o Thematically coherent.

e Endowed with a communicative function that depends on a well-defined illocutionary
potential.

e Produced within a “concrete communicative performance”. This means that a text is
produced in a finite amount of time and at a particular location.

This definition, like the one used in section 2.4.3 below, makes no specific claims about
the degree of unity in a text. Unlike the definition provided below, Bertinetto’s specifies
that textual unity is thematic in nature. I do not agree with this specification because it
rules out texts that do not have thematic unity, but are held together by other means. A
text in which the sentences are thematically unrelated may still have a certain degree of
unity if, for instance, these sentences all have the same structure.

Bertinetto’s definition, however, is relevant because it emphasizes the fact that texts
are made up of sentences. If texts are composed of sentences, then it is no longer an issue
whether or not fifty repetitions of the word went are a text. A sentence defintion can be
adopted that includes sentence fragments and other unorthodox structures. I we choose
a sentence definition that allows fifty repetitions of the word went, then this constitutes a
text. This does not simply mean that the problem of deciding what is and what is not a
text is passed on to another level of language. There are precise and well-developed tools
available to the sentence linguist to help to define what is and what is not a sentence.

There is one more concern brought up by Bertinetto’s work. What happens if we have
fifty repetitions of the word went that are punctuated and capitalized so that each word isin
a sentence by itself? If we choose a sentence definition that includes the sentence fragment
Went, then the problem of whether or not this is a text is no longer covered by sentence
linguistics. Do fifty repetitions of the sentence fragment Went constitue a text? Perhaps
there is a context that makes such a sequence of sentences a text. The point of this example
is that it is not always easy to determine whether a given sequence of sentences is a text.

Thus, text and sentence are distinct concepts. There are rules that can be used to
combine separate components, such as noun phrases and verb phrases, into sentences, but
corresponding rules for combining sentences to create texts do not necessarily exist. Nev-
ertheless, when text is defined to be made up of sentences, then the difficult problem of
deciding what is and what is not a text is partially solved.
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2.1.2 Text and paragraph

One of the more controversial aspects of the work described in this thesis is the selection
of the paragraph as the basic unit of text to which stylistic value is assigned. Why not
assign a stylistic value to the text as a whole? The main practical reason for not dealing
with texts as a whole is that texts can be a single word long or hundreds of pages long. A
codification that could deal with this range of lengths would probably be too general to be
of any practical value. If texts as a whole cannot be dealt with, and individual sentences
are not appropriate (as shown by the discussion at the beginning of this section), then what
should be the basic unit for looking at the connection between semantics and style? The
paragraph is the obvious alternative, but this choice requires some substantiation.

If the stylistic value that texts intuitively contain is to be described in terms of the
paragraphs that make up texts, then one must first insist that texts are indeed made up of
paragraphs. Is this a reasonable qualification? The previous section established that texts
are made up of sentences, and, in the vast majority of written English texts, these sentences
are organized into paragraphs. There are, of course, anomalous examples of texts that have
no paragraph structure, but these can be ignored without losing generality. Texts that are
too short to have any paragraph breaks, including isolated sentences, can be thought of
as single paragraphs. This means that short texts can, in fact, be dealt with as a whole.
In general, however, the stylistic value of texts will be extracted from their constituent
paragraphs.

Now that we have established that texts are made up of paragraphs, the next step is
to show that stylistic value can be legitimately assigned to the paragraph. Mitterand’s
(1985) discussion of the nature of the paragraph can help us with this. He states that a
paragraph is simply a sentence or a series of sentences delimited by indentations. This
“typographical” definition is somewhat disturbing at first glance, but Mitterand goes on
to show the importance of the indentation in text: “A geries of sentences gets its sense of
cohesion from a typographical device, indentation” (Mitterand, 1985, p. 85, my translation).
Unlike terminal punctuation, which can tell the reader if the sentence is a question or an
exclamation, the indentation that marks the end of a paragraph does not indicate the type of
the paragraph. Nevertheless, both indentation and terminal punctuation are typographical
delimiters of units of language. Mitterand also claims that the paragraph is like the sentence
in that it is a unit of intonation; indentation marks a pause for the reader. Most of the
time, the paragraph is also a unit of meaning, although a series of semantically unrelated
sentences can have unity by prosodic and syntactic means.

Mitterand’s work is important because it makes a legitimate claim about the importance
of the paragraph as a unit of text while at the same time recognizing its typographical defini-
tion. Mitterand’s definition also recognizes that paragraphs can be made up of semantically
unconnected sentences. This freedom to stray from the traditional paragraph (that is, an
introductory sentence, several well-connected content sentences, and a concluding sentence)
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is especially significant. I claim that paragraphs that differ from this traditional model
create specific stylistic effects. This claim will be substantiated in chapter 5, but fornow
the important point is that non-conventional paragraphs are still paragraphs.

A text, therefore, is made up of paragraphs. Each of these paragraphs is a series of
sentences set off from the rest of the text by a typographical device such as indentation.
Because of the generality of the definition, it may seem like the paragraph is not an appro-
priate entity to which stylistic value can be assigned. This, however, is not the case. The
definition must be general because there are paragraphs in actual texts that contradict all
the other qualifications, such as semantic connectedness, that we might want to add to the
definition. The fact that such paragraphs go against the conventional intuition about what
constitutes a paragraph suggests that they have a distinct stylistic effect. More will be said
about the connection between breaking the norms and style in section 2.2.1 below, but for
now we can conclude that it is valid to assign a stylistic value to a paragraph.

2.1.3 Halliday and Hasan

Now that we have looked at the concepts of tezt, paragraph, and sentence, it is time to
look at the relationships that occur between sentences in texts and paragraphs. In the
last section, I established that it is appropriate to study the connection between semantics
and style at the paragraph level. The idea of the semantic connectedness of a paragraph
was introduced informally, and I noted that the lack of such connectedness has a distinct
stylistic effect. In fact, this statement is an application of the second claim made at the
beginning of this chapter, that if the way in which focus varies from sentence to sentence
has a stylistic effect, then such a stylistic effect is part of the connection between semantics
and style. The question that now presents itself is how to measure such variations in focus.
In order to do this, we need a detailed description of the semantic relationships that occur
between different sentences. Halliday and Hasan (1976) provide just such a description, and
I begin this section by discussing the five cohesion relationships that they use to describe the
semantic connections between sentences. The two general categories of semantic closeness
(co-specificational and specificationally related) are then defined. I complete the discussion
of Halliday and Hasan’s work by dividing their cohesion relationships up into the two
categories of semantic closeness. These two categories of semantic closeness will be used in
chapter 3.4 to describe how the focus changes or remains the same from sentence to sentence
in a paragraph. .

Halliday and Hasan (1976) discuss the semantic relationships that occur between sen-
tences. They state that:

Cohesion occurs where the interpretation of some element in the discourse is
dependent on that of another. The one presupposes the other, in the sense that
it cannot be effectively decoded except by recourse to it (Halliday and Hasan,
1976, p. 4).
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They divide cohesion into five general categories:

o Reference — Items that refer to something else for their semanfic interpretation
instead of having their own. Halliday and Hasan discuss three types of reference,
but only personal reference is relevant to this discussion. Personal reference includes
personal pronouns (I/me, you, she/her,it), possessive determiners (my, your, her, its),
and possessive pronouns (mine, yours, hers) (Halliday and Hasan, 1976, pp. 31-38).
I group possessive determiners, possessive pronouns, and the use of the s-genitive
(Sandra’s, the cat’s, life ’s) together as possessive reference.

o Substitution — The replacement of one item with another. While reference is a
relation at the semantic level, substitution is a relation at the grammatical level.
Only nominal substitution is within the scope of this research. Nominal substitution
consists of substituting one or ones for the head of a noun phrase (Halliday and Hasan,
1976, pp. 88-95).

o Ellipsis — A special kind of substitution where the element is simply omitted instead
of being replaced by one or ones (Halliday and Hasan, 1976, pp. 142-146). Again,
only nominal ellipsis is relevant to this research.

e Conjunction — Not relevant to this research.

e Lexical cohesion — The cohesion that results from specific vocabulary choices. The
two kinds of lexical cohesion are reiteration and collocation. Reiteration includes the
repetition of the same lexical item, the use of synonyms, the use of near-synonyms,
superordination (replacing an item, such as Rolls Royce, with its general class, such
as car), and the use of general nouns. General nouns are 2 small class of nouns that
can be used to refer to large groups of nouns in a major noun class. For instance,
child, woman, and person are all general nouns referring to the “human” noun class.
Collocation is the relationship that exists between lexical items that regularly co-
occur, such as boy and girl (Halliday and Hasan, 1976, pp. 274-288).

Given two elements that occur in different sentences, there are two ways they can be
semantically related: either they refer to the same entity, idea, or action, or they refer to
entities, ideas, or actions that are semantically close to each other. Halliday and Hasan
(1976, p. 3) call elements in the former group co-referential, while those in the latter group
are called referentially related. These terms, however, present some problems for a com-
putational application, and therefore I use the terms co-specificational and specificationally
related to describe the relationships between elements in different sentences. Sidner’s con-
cept of specification will be explained in more detail in section 2.3.4, but for now we can say
that two elements are co-specificational only if they are co-referential, and two elements are
specificationally related only if they are referentially related. The only difference between
these two sets of terms is that the formal definitions of co-specificationaland specificationally
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related are based on abstract representations of real-world entities rather than the entities
themselves.

Co-specificational elements

The following is a list of the relationships defined by Halliday and Hasan that are co-
specificational:

¢ Repetition — A lexical element in one sentence is repeated in another sentence. Like
the used of synonyms and near-synonyms, repetition is a kind of reiteration. Consider
the following example of repetition:

(2.7) Trent mentions that someone named Larry didn’t get into film school.
The music comes out over the speakers and I try to listen to it, but Trent’s
still talking about Larry and Rip is cracking up hysterically in Trent’s room.}

In these two sentences the proper noun phrase Trent is repeated.

¢ Pronominal reference — There is a common referent for a personal pronoun (I/me,
you, she/her) and its antecedent. Consider the following example:

(2.8) This was too much for Pooh. “Stay there!” he called to Eeyore, as
he turned and hurried back home as quick as he could; for he felt that he
must get poor Eeyore a present of some sort at once, and he could always
think of a proper one afterward.?

Pooh in the first sentence and he in the second sentence have a common referent.

¢ Synonyms — Two words have the “same meaning in context”. Whether or not
there are any true synonyms in English is debatable. True synonyms are words that
can replace each other in any context without affecting meaning. For the purposes
of this work, it will be assumed that certain words will be identified in the input as
“synonyms”, which means that they can be treated as synonyms in the context of the
input text. Consider the following example:

(2.8) Mitterrand nonetheless firmly reminded Bopn that it was its move
now. He pointed out that it was West Germany that asked for an extraor-
dinary summit in Brussels on February 11-12 and it was Germany’s turn
now to take over the Community presidency for the next six months.3

'Ellis, B. E. Less Than Zero. Penguin Books (1985): 111.

*Milne, A. A. Winnie-the-Pooh. Dell Publishing Company (1926): 77.

8Dhombres, D. and Tréan, C. “Slim pickings from Anglo-French summit®, Manchester Guardian Weekly
138(6), 1988: 13.
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In the context of this newspaper article on the European Community, Bonn and West
—‘Gemunymnsi&ered—%e—bHynenymsrgimserﬁJhe_anidﬁmmM_
geography of central Europe, it is unlikely that these two words would be synonyms.

Specificationally related elements

There are many ways that two elements can be specificationally related, and it is beyond
the scope of this thesis to deal with them all. The following is a list of some of the forms
such a relationship can take:

o Possessive reference — An element in one sentence appears in the possessive form
in another. The possessive form can be either pronominal (my/mine, your/yours,
her/hers), or the s-genitive (Sandra’s, the cat’s, life’s). Consider the following exam-
ple:

(2.10) Because every Heffalump that he counted was making straight for
a pot of Pooh’s honey, and eating it all. For some minutes he lay there
miserably, but when the five hundred and eighty-seventh Heffalump was
licking its jaws and saying to itself, ‘Very good honey this, I don’t know
when Pve tasted better,” Pooh could bear it no longer.*

The connection between Pook’s honey in the first sentence and Pooh is one of posses-
sive reference.

e Substitution — The primary part of a noun phrase is replaced with one or ones.
Consider the following example:

(2.11) At the table right next to me, there were these three girls around thirty.
The whole three of them were pretty ugly, and they all had on the kind of
hats that you knew they didn’t really live in New York, but one of them,
the blonde one, wasn’t too bad.®

The noun phrase the blonde one is the result of substitution of one for girl. This
noun phrase refers back to the noun phrase these three girls around thirty in the first
sentence.

o Ellipsis — An element that is understood is omitted, where understood is taken in
the special sense of “going without saying” (Halliday and Hasan, 1976, p. 142). The
following is an example of ellipsis:

*Milne, A. A. Winnie-the-Pooh. Dell Publishing Company (1926): 64.
5Salinger, J. D. The Catcher in the Rye. Little, Brown and Company (1951): 90.
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(2.12) I get out of the car and walk into the restaurant and sit at the bar
and order a glass of red wine. After I finish it, I order a second and by the

time Rip arrives, I've had three glasses.®

In the noun phrase a second in the second sentence, it is understood that the meaning
is a second glass of red wine, even through glass of red wine is left unsaid.

¢ Superordination — One element is the name of a more general class including the
other. Consider the following example:

(2.18) I sit there a little longer and the couple in the Jaguar finally honk
their horn and drive off. I get out of the car and walk into the restaurant
and sit at the bar and order a glass of red wine.”

The term carin the second sentence is the superordinate of Jaguarin the first sentence.
The fact that the car being referred to in the second sentence is not the Jaguar from
the first sentence is irrelevant; the relationship is between the class of cars and the
class of Jaguars, not between any particular members of these classes.

¢ General nouns — Certain closed sets of nouns have generalized reference within
ma.jor noun classes. Halliday and Hasan (1976, p. 274) provide the following examples:
— people, person, woman, girl, man, boy, child (human)
— creature (non-human animate being)
— thing, object (inanimate concrete, count noun)
— stuff (inanimate concrete, mass noun)
— business, affair, matter (inanimate abstract)

— move (action)

place (place)

— question, idea (fact)
Consider the following example of a general noun being used:

(2.14) In case you don’t live in New York, the Wicker Bar is in this sort of
swanky hotel, the Seton Hotel ...Then, when she was all done whispering
and being cute as hell, she’d sing some dopey song, half in English and half
in French, and drive all the phonies in the place mad with joy.8

In the second sentence, the place is a general noun that refers to the Wicker Bar in
the first sentence.

®Ellis, B. E. Less Than Zero. Penguin Books (1985): 105.
"Ellis, B. E. Less Than Zero. Penguin Books (1985): 104-105.
8Salinger, J. D. The Catcher in the Rye. Little, Brown and Company (1951): 184.
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e Collocation — Two lexical items that regularly occur together. Collocation includes

the relationship between lexical jtems that have a kind of oppositeness, such as man

and woman. It also includes the relationship between pairs of words from ordered lex-
ical sets, such as Monday and Friday, or unordered lexical sets, such as red and blue.
One of the most important relationships in collocation is that which exists between
what Halliday and Hasan call “hyponyms of the same superordinate term” (Halliday
and Hasan, 1976, p. 285). For instance, Jaguar and Lotus are both hyponyms of the
superordinate term car. This is by no means an exhaustive list of what constitutes col-
location, but it does include some of the most common forms of collocation. Consider
this example:

(2.158) Rip drives up soon after in his new Mercedes and also seems to know
the attendant and when I introduce Rip to Griffin they laugh ...Alana and
Kim and Blair drive up in someone’s convertible Cadillac.®

Both Mercedes and Cadillac are hyponyms of the superordinate term car.

Halliday and Hasan’s research provides a framework for describing the semantic relation-
ships between sentences. They note that cohesion occurs when an element in one sentence
depends on an element in another sentence for its interpretation. The cohesion relation-
ships that they define can be divided into two categories, those between elements that are
directly semantically related, and those between elements that are indirectly semantically
related. These cohesion relationships will be used later in the thesis to determine how much
the focus varies or stays the same between sentences. This ability to quantify, to a certain
extent, the degree to which the focus changes or stays the same will be the backbone of the
semantic stylistic system.

2.1.4 Morris

Morris (1988) takes a closer look at Halliday and Hasan’s concept of lezical cohesion. She
states that lexical cohesion in text is the result of groups of related words that cover a
topical unit of a text. Morris (1988, p. 3) calls such groups of related words lerical chains.

Morris describes how a thesaurus can be used to build lexical chains, which can in turn
be used to determine the structure of text. The method she describes is interesting because,
unlike much previous work in computational text analysis, it is not domain-specific.

The formation of lexical chains begins with the identification of candidate words. Words
that belong to a closed set, such as pronouns, and very common words, such as good, do,
and taking are not considered because their presence does not say anything specific about
the structure of the text (Morris, 1988, p. 22-23). Once the non-candidate words in a text
have been eliminated, the remaining words can be related with the help of a thesaurus. The

®Ellis, B. E. Less Than Zero. Penguin Books (1985): 73.
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thesaural relations cannot, however, be used in an unlimited way. If unlimited transitivity
is allowed for relations between words, then almost every word in the thesanrus will end
up being related; ‘albeit indirectly, to every other word in the thesaurus. Some degree of
transitivity should, however, be allowed. If a word a is related to another word b which is
in turn related to a third word ¢, then is a also related to ¢? Morris (1988, p. 27) claims
that this is indeed the case, and that one such transitive link between words is sufficient to
capture the “intuitive” lexical chains in her text examples.

The next question that Morris answers is how many sentences can separate two po-
tential candidates of a lexical chain before they should be considered unrelated. In the
text examples that she analyses, up to 19 sentences can separate a pair of related words.
It seems that she was unable to arrive at a simple bound for the number of permissible
intermediate sentences between two related words, but she does introduce the concept of
chain strength as a measure of the prominence of a lexical chain. She proposes that chain
strength is affected by three factors: the number of reiterations, the density of the chain
elements (the number of chain elements per sentence), and the closeness of the words in the
chain (Morris, 1988, p. 27-29).

Morris goes on to describe how her algorithm for detecting lexical chains can be used
for text analysis. She claims that the lexical chains delineate structural units in the text.
In order to test this claim, she compares the text structure that her scheme produces for
five text examples with the structure produced by Grosz and Sidner’s (1986) intentional
theory. Intentional theory is described in more detail later in section 2.3.3, but for now it
'is sufficient to say that the intentional structure of a text describes the purpose of the text
as a whole as well as the purposes of its constituent segments. Morris shows that lexical
chains do in fact correspond fairly closely to the intentions produced by Grosz and Sidner’s
scheme.

The main drawback of Morris’s work is its exclusion of some of the most common types
of anaphora. It is certainly reasonable to assume that pronouns referring back to a given
word should be part of the same lexical chain as the word. Of course, if we require that
a lexical chain has to include all the anaphoric references to its member words, then the
simplicity and generality of Morris’s scheme are diminished. The thesaurus is a useful tool
because it provides a complete network of connections between words without the need
for extensive external reasoning. A competent anaphor resolution scheme, on the other
hand, requires a good deal of reasoning, and this would make Morris’s system less simple.
In addition, an anaphor resolution scheme would require a certain amount domain-specific
knowledge. There are certain contexts, such as a story about the family pet having kittens,
where a female cat would be referred to using the pronoun she, and there are other contexts,
such as newspaper article on the effect of feral cats on the environment in New Zealand,
where such an animal would be referred to using 2. This shows that a competent anaphor
resolution scheme must make use of some domain-specific information, which means that
the génerality of Morris’s system would be reduced if it were to include such a scheme.
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Despit