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Investigating language use through corpus-
based analyses of association patterns

DouGLAS BIBER
Northern Arizona University

The present paper argues that analyses of language use provide an important
complementary perspective to traditional linguistic descriptions, and that em-
pirical approaches are required for such investigations. Corpus-based tech-
niques are particularly well suited to these research purposes, enabling investi-
garion of research questions thar were previously disregarded. Specifically, the
paper discusses the use of corpus-based lechnigues io identify and analyze
complex “association patterns”: the systematic ways in which linguistic fea-
tures are used in association with other linguistic and non-linguistic features.
Several illustrative analyses are discussed, investigating the use of lexical
features, grammatical features, and the overall patterns of variability among
texts and registers.

KEYWORDS: association patterns, collocations, grammatical analysis, language use, lexi-
cal analysis, register variation :

L. Introduction

In recent years, language use has come to be recognized as an important
aspect of linguistic study, with equal status to the study of language structure.
This development marks a return to the priorities of certain schools of
linguistics in the 1950s, most notably Firthian linguistics (see, e.g., the papers
in the volume edited by Palmer 1968). ,

Studies of use are concerned with actual practice, and the extent to which
linguistic patterns are common or rare, rather than focussing exclustvely on
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polential grammaticality. As such, adequate investigations of language use
musl be empirical, analyzing the functions and distribution of linguistic
features in natural discourse contexts. In descriptive lexicography, which is
concerned with the actual use of words, new meanings are discovered only by
examining the use of a word in actwal discourse contexts. Grammatical
structures can also be compared from a use perspective, by studying the ways
in which seemingly similar structures occur in different contexts and serve
different functions. In addition, a use perspective is required to investigate the
stylistic preferences of individuals, the differing linguistic preferences of
groups of speakers, and the ways in which “registers” (or “genres™} favor
some words and structures over others.

Corpus-based analyses are particularly well snited to such investigations.
Over the past decade, therc has been a dramatic increase in corpus-based
language studies. For example, the bibliography of corpus-based studies
provided by Altenberg (1991a) includes well over 600 entries, and many more
studies have appeared in the last five years (see, e.g., the edited collections by
Aijmer and Altenberg 1991; Armstrong 1994; Johansson and Stenstrém 1991,
Svartvik 1990, 1992). The essential characteristics shared by these corpus-
based studies are:

— they are empirical, analyzing the actual patterns of use in natural lexts;

— they utilize a large and principled collection of naturaltexts (i.e., a “corpus™)
as the basis for analysis;

~ they make extensive use of computers for analysis, usingboth automatic and
interactive lechnigues;

— they depend on both quantitative and qualitative (interpretive) analytical
lechniques. '

One major advantage of a corpus-based approach is that it enables a
scope and reliability of analysis not otherwise feasible. Corpus-based analy-
ses can be based on an adequate representation of naturally-occurring dis-
course, including analysis of complete texts, multiple texts from any given
variety, and inclusion of multiple spoken and writlen varieties for compara-
tive purposes. Using computational techhiques, it is feasible to entertain the
possibility of a comprehensive linguistic characterization of a text, analyzing
a wide range of linguistic features (rather than being restricted to a few
selecied features), further, computational techniques can be used to analyze
the complex ways in which linguistic features interact within texts. For
quantitalive analyses, corpus-based methods result in greater refiability and
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accuracy: computers do not become bored or tired — they will count a
linguistic feature in the same way every time it is encountered. Finally,
corpus-based analyses enable the possibility of cumulative results and public
accountability. Subsequent studies can be based on the same corpus of texts,
or additional corpora can be analyzed using the same computational tech-
niques. Such studies can test the results of previous research, and findings can
be compared across studies, building a cumulative linguistic description of ’
the language. .

Even more important, corpus-based techniques enable investigation of
new research questions that were previously disregarded because they were
considered intractable. In particular, the corpus-based approach makes it
possible to identify and analyze complex “association patterns™ the system-
atic ways in which linguistic features are used in association with other
linguistic and non-linguistic features.'

Association patterns can be regarded as an extension of Firth’s notion of
collocation (e.g., Firth 1952). Collocations are characterizations of a word in
terms of the other words that it typically co-occurs with. Firth also paid
attention to the relationship between collocations and the “context of situa-
tion”, focussing primarily on the different purposes for which a word might
be used.

The notion of association pattern extends the concept of coliocation in
several ways. First, association patterns are idehtified empirically from analy-
sis of a representative corpus; many stereotypical collocations do not in fact
represent strong association patterns, while other unanticipated collocations
are identified by empirical analyses of association patterns. Second, associa-
tion patterns represent continuous relationships that must be analyzed in
quantitative terms. Given a large, representative corpus and the appropriate
analytical tools, association patterns can be specified in precise quantitative
terms, identifying the extent to which a particular type of relationship is
found. Finally, association patterns are used to characterize grammatical
features as well as words, with respect to systematic co-occurrence patterns
with other words, other grammatical features, or non-linguistic characteristics
of the context.?

As Table 1 shows, association patterns are used to investigate two major
kinds of research question: the variablity of a linguistic feature, and the

variablity among texts.
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Tuble 1. Kinds of association palterns

A) Investigating the variablity of a linguistic feature
{lexical or grammatical)
i) Non-Linguislic associations of the [eature:
— distribution across registers
— distribulion across dialects
~ distribution across time
i1) Linguistic associations of the feature:
— co-occurrence with particular words
— cu-dccurrence with grammatical features
B) Investipating the variablity among texts.
— *“dimensions” = co-occwrence patterns ol linguistic features

investigating the variability of a linguistic feature in terms of its associa-
tion patterns has two major components: 1) non-linguistic associations, and 2)
linguistic associations. Non-linguistic association patterns describe how cer-
tain linguistic features are differentially associated with registers, dialects, or
historical change.

There are two main types of linguistic association patterns: lexical asso-
ciations and grammatical associations. Both individual words and grammati-
cal constructions can be studied with respect to their association patterns. For
a corpus-based study of an individual word, the lexical associations are the
collocations of the target word (other words that the target word [requently
co-occurs with). The grammatical associations of the target word describe
structural preferences, for example, whether a particular adjective typically
accurs with attributive or predicative functions, or whether a partlcular verb
typically occurs with transitive or intransitive functions.

Corpus-based studies of a grammatical construction can similarly in-
clude both lexical and grammatical associations. In this case, the lexical
associalions are the tendencies for Lhe target grammatical construction to co-
occur with particular words. For example, what matrix-clause verbs typically
occur with a that-clause, and do a different set of matrix-clause verbs typi-
cally occur with to-clauses? Grammatical associations in this case identify
contextual factors associated with structural variants. For example, are that-
clauses used in extraposed constructions as often as to-clauses?

All of these linguistic association patterns interact with. non-linguistic
associations. In fact, corpus-based analyses show that linguistic association
patterns are generally not valid for the language as a whole. Rather, linguistic
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and non-linguistic associations interact with one another, so that strong lin-
guistic associalions in one register often represent only weak associations in
other registers.

One final type of association pattern is important when the research goal
is to describe lexts and registers rather than individual linguistic features: the
ways i which groups of linguistic features commonly co-occur in texts. For
example, frequent nouns, adjectives, and prepositional phrases commonly co-
occur in academic prose texts, working together to provide a dense integra-
tion of information. Textual co-occuirence patterns such as these are impor-
tant in identifying the salient linguistic characteristics of registers and styles.

What is just now coming to be realized is how extensive and systematic
the patterns of language use are. Such association patterns are well beyond the
access of intuitions, and yet these patterns are much too systematic to be
disregarded as accidental. While future research is required to determine the
theoretical underpinnings of these patterns (and the extent to which they can
be attributed to cognitive, siluational, or textual factors), we are now in-a
position to document the extent and nature of these patterns much more fully
than has heretofore been possible.

The following sections provide example analyses of each type of asso-
¢iation pattern: association patterns for individual words are illustrated in
Section 2; association patterns for grammatical constructions are illustrated in
Section 3; and register analyses with respect to textual co-occurrence patterns
are illustrated in Section 4. The analyses are carried out on a 10 million-word
subsample from the Longman/Lancaster Corpus (¢. 5 million-word samples
from fiction and academic prose), supplemented by a 5 million-word sample
of conversation from the British National Corpus. In the conclusion, the paper
outlines some of the future investigations needed for an integrated dascnptlon
of linguistic structure and use.

2. Association Patterns for Individual Words

Over the past 10 to 15 years, lexicographic researchers have been at the
leading edge of work that applies corpus-based techniques to standard lin-
guistic research questions. There are now many concordancing packages that
are commercially available for doing lexicographic research, and the most
important new dictionaries (e.g., by COBUILD, Longman, and Cambridge)
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are all based entirely on corpus analysis. {In contrast, there are few adequate
commercially available tools for doing grammatical research on a corpus, and
most publishers continue to rely on traditional methods for developing new
grammars,) When coupled with a concordancing program, a corpus provides
a wealth of examples for any given word, allowing lexicographers to more
accurately identify and characterize the range of meanings for the word (see,
e.g., Sinclair 1987, 1991).

However, the usefulness of corpus-based lexical analysis is not limited to
dictionary-making. For example, several studies identify and characterize the
use of relatively fixed lexical expressions (e.g., Altenberg 1991b, 1993;
Kjcllmer 1991; Renouf and Sinclair 1991). In addition, statistical measure-
ments of word associations have been developed to further clarify the senses
of words and identify the most important patterns of use (Biber 1993a, Church
and Hanks 1990, Nakamura and Sinclair 1995).

One type of corpus-based investigation that is particularly interesting is
the investigation of seemingly synonymous or near-synonymous words (e.g.,
Biber, Conrad, and Reppen 1994 on certain and sure; Kennedy 1991 on
between and through). Dictionaries and thesauruses often list such words as
equivalent in meaning. However, corpus-based investigations of association
patterns show that there are important, patterned differences in the ways that
native speakers use seemingly synonymous words. To illustrate, I briefly
compare the association patterns for a pair of near-synonymous adjectives:
happy and glad.

First, Table 2 shows that these adjectives are used to differing extents
across registers:

Table 2. Distribution of adjective pairs across registers

Conversation Fiction Academic prose
happy ke o e ek ok #kkkAk kKt *
glad sk LT LT ] N

{Each * marks approximately 20 occurrences per million words]
[ - represents less than 10 occurrences per million words]

To understand why these register differences exist, it is useful to study
the associated words that typically co-occur with each adjective, that is, the
“collocations”. Table 3 displays the most common nouns that occur as right
collocates of each adjective. This table reports the strongest lexical associa-
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tons as identified by t-scores computed for each collocational pair (see
. Church, Hanks, and Hindle 1991; Stubbs 1995).

Table 3. Preferred right collocates of happy versus glad

happy + Nouns: man, familylfamilies, couple, one, life, face, days
Punctuation: S
Prepasitions: with, as, about, al, in

glad + Pronouns: I, you, he, she, we, they
Complementizers: to, that
Other: the, there, of

Table 3 shows that each of these adjectives has a distinct pattern of
lexical association. However, these lexical associalions can also be analyzed
as reflecting different gramumatical associations. Thus, happy has a strong
lexical association with several following nouns, indicating that it is relatively
common as an attributive adjective; for example,

He was a happy man.
...like one big happy family.
She led a full and happy life there.

In contrast, none of the strong right collocates of glad are nouns, suggest-
ing that this adjective is not common in attributive position. In fact, analysis of
the grammatical distribution of happy and glad shows that both adjectives are
much more common in predicative position rather than attributive position:
the adjective happy occurs about 80% of the time in predicative position,
while glad is almost always used in predicative position (over 98%).> For
example:

1. I was comfortable and very happy.
2. You look happy! ‘
3. She was glad to go.

4. He was glad that he could rest.

However, more detailed examination of the grammatical associations for
these two adjectives uncovers a fundamental difference: although both adjec-
tives usually occur in predicative position, happy is often used as the entire
predication, and thus it is commonly followed by clause-final punctuation (as
in examples #1 and #2 above). In contrast, glad is commonly followed by a to-
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clause or a that-clause, which specifies what the person is glad about (as in
examples #3 and #4 above).

In fact, nearly all of the preferred right collocates of glad represent a
grammatical association of a following complement clause. For example, this
pattern accounts for the strong lexical association that glad has to following
pronouns (e.g., /, you, he/she). These cannot be analysed as attributive con-
structions, since pronouns cannot normaily be modified by an attributive
adjective. [nstead, these are almost always the beginning of a following thar-
clause with the complementizer omitted, as in:

I'm glad F'1l never finish it.
Pm so glad you could make it.
I'm glad she’s here.

The collocate pairs glad + the and glad + there represent the same grammati-
cal association (of glad followed by a that-clause):

[ was just glad the aboriion was over with.
I'mm glad there isn’t a radio.

The preferred grammatical associations of happy are quite different. As
noted above, kappy is frequently used as a predication standing on its own, as
in SOMEBODY BE HAPPY. However, when happy does take a comple-
ment, it most commonly occurs with a prepositional phrase instead of a
complement clause (thus accounting for the lexical association with follow-
ing prepositions, such as with, about, and at}. For example,

She used to be happy with her.
I’m not happy about this signature.
She did not appear happy at finding herself where she was.

This example illustrates the case where seemingly synonymous words
actually have guite different patterns of use, reflected in their differing lexical
and grammatical associations. A mere complicated type of lexical-grammati-
cal association involves words that are grammatical in the same range of
structures; despite identical potentials, such words often have quite different

typical associatons.
For example, the verbs tell and promise are grammatical in the same

valency patterns: intransitive, monotransitive, and ditransitive. In actual use,

though, these two verbs typically occur in quite different grammatical pat-
terns:
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Table 4. Percentage of verb tokens for tell and promise occurring with intransitive,
monotransitive, and ditransitive valency patterns.*

SV SV+0 SV+Q SV+I0+0  SV+0O410  SV+IO+O  SY+IO

. {np) (Comp-cls) {np} (Comp-cls)
fe
Conv - - - *** - EEL LS ok
Acad - ok - * ' - Fhkak *
promise
Conv * * EET2S * - ek _
Acad - * % dekmkk * - #* -

[each * represents ¢. 10% of the tokens for that verb
- marks patterns that occur less than 10% of the time]

The most striking difference between the grammatical associations of
these two verbs concerns their use in a monotransitive pattern followed by a
complement clause: this is the most common pattern for promise but the rarest
pattern for rell:? ‘

Academic prose:
In return the student promises to campaign for the politician.

Conversation:
1 promised that I wouldn’t play it.
We still promised to go to aunty’s,

The intransitive pattern is also more common with promise than with tell,
especially in conversation:

No I'm not gonna use it — I've promised.
[ won’t laugh — I promise.

In contrast, ditransitive valency patterns with an indirect object are most
common with the verb tell:

Academic prose:
The central mark tells us which region we are in.
The first law of thermodynamics tells us that energy may be converted...

Conversation:
T'll fell you what it is.
I told him it might need a new switch.
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These association patterns seem to reflect a fundamental = difference
between the typical discourse functions of tell and promise: With the verb
promise, the content of the promise (given as the direct object) is the most
important consideration, while the person to whom the promise was made is
often irrelevant. In contrast, the person being addressed is much more impor-
tant with the verb refl, while the content of the speech act is in some cases
irrelevant. As a result of these typical discourse functions, the grammatical
associations of these two verbs are strikingly different, even though they have
identical grammatical potentials. ‘

Obviously, findings such as these require further interpretation, based on
a fuller consideration of the individual patterns and a detailed analysis of
individual instances in their discourse contexts. While it is not possible to
undertake such an analysis here, these examples have illustrated the impor-
tance of lexical and grammatical association patterns in describing the mean-
ing and use of individual words.

3. Association patterns for grammatical features

Corpus-based analyses can also be used to investigate grammatical issues,
addressing research questions such as: What. discourse functions does a
grammalical construction serve, and how are related constructions used dif-
ferently? How rare or common are related constructions? Are particular
constructions used more or less frequently in different registers? Are there
particular words that a grammatical construction commonly co-occurs with?
What factors in the discourse context are associated with the use of grammati-
cal variants?

There are a number of book-length treatments reporting corpus-based
grammatical investigations: for example, Tottie (1991) on negation, Collins
(1991) on clefts, Granger (1983) on passives, Mair (1990) on infinitival
complement clauses, Meyer (1992) on apposition, and several books on
nominal structures (e.g., .de Haan 1989, Geisler 1995, Johansson 1995,
Varantola [984). In addition, there have been numerous research papers
using corpus-based techniques to study English grammar (see many of the
papers in collected volumes such as Aarts and Meyer 1995, Aijmer and
Altenberg 1991, Johansson and Stenstrém 1991).

Many of these studies use corpora to analyze the influence of contextual
factors on the distribution of structural variants. Both lexical and grammatical

Ll
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association patterns have been shown to be important. For example, Mair
(1990) identifies a number of individual verbs that are particularly common
with various infinitival constructions; de Haan (1989) identifies the associa-
tion of relative clauses with head noun phrases having different grammatical
roles,

To illustrate association patterns of this type, I briefly describe certain
aspects of the grammar of complement clauses in English. The two. most
common types of complement clause are that-clauses and fo-clauses. In some
contexts, these two are similar in meaning. For example, compare:

[ hope that I can go.
T hope to go.

However, corpus-based study shows that the actual use of these two
structures is guite different. First, in terms of their overall distribution, tha:-
clauses are very common in conversation but not so common in academic
prose. In contrast, fo-clauses are moderately common in both conversation
and academic prose:

Table 5, Overall distribution of that-clatses and to-clauses in conversation and academic
prose

Conversation Academic Prose
that-clauses EEEEEELEE S EL 2L ok ok
Sk ok kR E2 2 e 23 1]

to-clauses

[each * represents 500 occurrences per million words]

This difference in overall distribution can be related in part to the
differing lexical associations of the two types of complement clause. That is,
while a few verbs can control both thar-clauses and to-clauses (e.g., hope,
decide, and wish), most verbs control only one or the other type of comple-
ment clause, For example, the verbs imagine, mention, suggest, conclude,
guess, and argue can control a that-clause but not a to-clause; the verbs begin,
start, like, love, try, and want can control a to-clause but not a thas-clause.

These differential patterns of lexical association are even stronger when
we consider relative frequency. Thus, Tables 6 and 7 show that the most
common vetbs controlling a thar-clause constitute a completely set:arate set
from the most common verbs controlling a to-clause, even though some of
these verbs are grammatical with both types of complement clause.
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Tuble 6. Most common verbs controlling a that-clause

Caonversation Academic Prose
think [ETTTTELEEEE LRSI T -
say stk kb Rk kokk -
know oo e Rk "
see *k ok
show sk
find * Yok
believe * *
fcel * )
sugpesl . wx

[each * represents 100 occurrences per million words]
[ - represents less than 50 occurrences per million words]

Table 7. Most conunon verbs controlling a fo-clause

Conversation Academic Prosc
wanl S sk ok ok ok ok ok o o -
by ok "
like *# o
secm * N
tend ) u
appear _ v
begin - *
atiemnpt - :
conlinue . X

fail -

feach * represents 100 occurrences per million words]
[ - represents less than 530 occurrences per million wo;ds]

Some of these verbs (such as want and try) are grammatical controlling
only one type of complement clause, and they have strong lexical associations
with that structural type. Other verbs — such as thaink, say, and know — can
control both types of complement clause; however, these verbs have strong
association patterns with only one type of complement clause.® Thus, al-
though there is some overlap between the two types of complement clause in
the controlling verbs that are grammatical, corpus-based analysis shows that
there is in fact very little overlap in the commonly occurring lexical associa-

tions.
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Further, that-clauses and to-clauses are productive in different ways.

« That-clauses combine with relatively few verbs, from only a few semantic

domains — mostly mental veghbs (e.g., think, know, feel, hope) or communica-
tion verbs (e.g., say, suggest). However, a few of those verbs are extremely
common controlling thar-clauses, especially the verbs think, say, and krnow in
conversation, The verb say controlling a that-clause is also exiremely com-
mon in written registers such as fiction and news reporiage.

In contrast, apart from the verb want in conversation, no individual verb
1s extremely common controlling rd-clauses. However, there are a large
number of different verbs that can control a ro-clause, and those verbs come
from many different semantic domains: mental verbs (e.g., expect, learn),
communication verbs (e.g., ask, promise), verbs of desire {e.g., want, like),
verbs of decision {e.g., decide, intend), verbs of effort or facilitation (e.g., try,
anempt, allow, enable), aspectual verbs (e.g., begin, continue), and likelihood
verbs (e.g., seem, appear).

These differing patterns of Jexical association help to account for the
overall differences in register distribution between rthar-clauses and  fo-
clauses. Conversational partners tend to use a relatively restricted range of
vocabulary, but it is almost always appropriate to report one’s own thoughts (1
think that..., [ know that..) or the speech of others (hie/she said that...).
Because of the extremely heavy reliance on a few combinations of this type,
that-clauses are generally very common in conversation.

In contrast, the more frequent use of to-clauses in academic prose can be '
atiributed in part to the wide range of different verbs controlling fo-clauses.
‘That is, academic prose is characterized by a much higher degree of lexical
diversity than conversation. Thus, although no single verb is extremely com-
mon with fo-clauses in academic prose, there are a large number of different
verbs from different semantic domains used in combination with fo-clauses.
As a resull, the overall frequency of fo-clauses is higher than that-clauses in
academic prose.

That-clauses and to-clauses also differ in their grammatical associations,
and these differences also contribute to the overall register association pat-
tern. One reflection of this difference is their use in extraposed versus non-
extraposed constructions. Both types of complement clause have the gram-
matical potential to occur in either extraposed or non-extraposed construc-
trons:
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That-clauses
Non-extraposed:
[ think that you might be wrong.
Extraposed:
It's possible that it’ll happen again.

To-clauses
Non-extraposed:
| want to sleep here.
Extraposed:
[t’s possible to adjust the limit upwards.
However, to-clauses are in fact used much more commonly in extra-
posed constructions than that-clauses, especially in academic prose:

Tuble 8. Use of that-cluuses and to-clauses in extraposed constructions

Conversation Academic Prose
. EE XL L L]
Extraposed thai-clauses *

3 * ¥ sk ok ok ok OB R R Rk ok
Extraposed to-clauses

" |each * represents 100 occurrences per million words]

it Turther turns out that well over 80% of the extraposed to-clauses in
academic prose are controlled by adjectival predicates rather than verbs, as in

the following examples:

It is also possible to make more subtle combinations...

It is important to note that it is formed from tissue...

It is therefore essential to insist that true communities must be bare
communities as well.

[t is hard to resist the temptation...

These grammatical association patterns further explain the overall differ-
ences in register distribution between that-clauses and to-clauses. Extrapos:ed
to-clauses are by definition impersonal, since they do not l}avc.a a refere.ntlal
subject. Further, extraposed fo-clauses controlled by an ad_]ectl.val predicate
are typically used to present a stance that is not direcﬂ}.: attributed tlo any
human agent, as in the above examples. These characteristics fit wlell with the
static, impersonal presentation of information typical of academic prose. In
contrast, non-extraposed that-clauses controlled by verbs more commeonly
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include dynamic predicates atiributed to a personal agent or experiencer, and
these functions fit well with the typical communicative purposes of conversa-
tien.

In sum, both lexical associations and grammatical associations influence
the extent to which a grammatical feature is used in different registers,
depending on the extent to which those associations fit the typical communi-
cative charactetistics of the register. Although patterns such as these must be
interpreted much more fully, the present section has illustated the systematic-
ity and importance of these association patterns in describing the use of

“ related grammatical features.

4. Using Textual Co-occurrence Patterns to Analyze Register Variation

Research on discourse and the linguistic characteristics of particular varieties
tends to be empirical, based on analysis of some collection of texts. There is a
long tradition of such research on “registers”, “genres”, and “styles”, dating
from the work of Ferguson, Halliday, L.eech, Crystal, and others in the early
1960s. In recent years, most anaiysts studying registers have begun to use
corpus-based techniques; recent edited collections with studies of this kind
include Ghadessy (1988) and Biber and Finegan (1994).

In addition to descriptions of a single register, a corpus- based approach
enables a variationist perspective. Using computational (semijautomatic tech-
niques to analyze large text corpora, it is possible to investigate the patterns of
variation across a large number of registers, with respect to a wide range of
relevant linguistic characteristics.

Research into the patterns of register variation is based on a different
kind of association pattern: sets of linguistic features that tend to co-occur in
texts. In previous studies, I refer to each grouping of linguistic features as a
“dimension”.

Studies of this kind (e.g., Biber 1988, 1995) have shown that there arc
systematic patterns of variation among registers; that these patterns can be
analyzed in terms of underlying “dimensions” of variation; and that it is
necessary to recognize the existence of a multidimensional space in order to
capture the overall relations among registers.

In Biber (1988), six major dimensions of variation are identified from a

quantitative analysis of the distribution of linguistic features in the LOB and
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London-Lund Corpora. Each dimension comprises a distinct set of co-occur-
ring linguistic features; each defines a different set of similarities and differ-
ences among spoken and written registers;, and each has distinct functional
underpinnings. One of the major findings coming out of this study relates to
the marking of discourse complexity: contradicting the view that complexity
is 1 homogeneous construct, early multi-dimensional studies showed that
complexity features were distributed across several dimensions of variation.

To further investigate the association patterns comprising the dimensions
of discourse complexity in English, Biber (1992) used confirmatory factor
analysis to study the distribution of 33 linguistic markers of complexity across
23 spoken and written registers. Confirmatory factor analysis is a theory-
based statistical approach: different models are hypothesized on theoretical
grounds and then compared statistically to determine which best fits the
ohserved paiterns of variation. This study showed that discourse complexity
is a multi-dimensional construct, that different types of structural elaboration
* reflect different discourse functions, and that different kinds of texts are
complex in different ways (in addition to being more or less complex).

In particular, a five-dimensional model was identified as the most ad-
equate representation of the associations among these complexity features.
Each of the dimensions is labeled to reflect its functional and grammatical
undeérpinnings: Reduced Structure and Specificity, Structural Elaboration of
Reference, “Framing” Structural Elaboration, Integrated Structure, and Pas-
sive Constructions. -

To illustrate, Table 9 presents the defining linguistic features for two of the
complexily dimensions: “Integrated Structure” (Dimension C) and “Framing
Elaboration” (Dimension D}. Each of these dimensions represents a text-based
association pattern. That is, the groupings of features listed for each dimension
represent linguistic characteristics that commonly co-occur in texts.

The linguistic features grouped on Dimension C represent integrated
structure. Features such as nouns, prepositional phrases, attributive adjec-
tives, and nominalizations reflect a high informational focus and a relatively
dense integration of information in a text; long words and diversified vocabu-
lary (i.e., high type/token ratio) reflect a careful, precise word choice. To-
gether, these features represent a dimension marking integrated structure.

The linguistic features grouped on Dimension D are all dependent clauses
that represent “framing elaboration”. (Framing dependent clauses should be
distinguished from postnominal modifying clauses, which comprise a separate
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Table 9. Summary of the linguistic features grouped on Dimension C and Dimension D
{based on Biber 1992; Tahle 5)

Dimension C: Integrated Structure:
nouns
preposilional phrases
attributive adjectives
nominalizations
phrasal coordination
ward length
type/loken ratio

Dimension D: Framing Elaboration.®
WH complement clauses
THAT complement clauses controlied by verbs
conditional adverbial subordination
causative adverbial subordination
sentence relatives
(THAT clauses controlled by adjectives)
(infinitives)
{concessive adverbial subordination)

dimension.) These clause types can be considered “framing” in that they
commonly serve one of two major functions: they either provide a discourse
frame for a portion of text (as in the case of many types of adverbial
subordination; see, e.g., Thompson 1983, 1985; Ford and Thompson 1986); or
they provide an overt assessment of the speaker/writer’s stance (in the case of

" sentence relatives, that complement clauses, and WH clauses; see Beaman

1984, Quirk et al. 1985, Winter 1982).

Dimensions C and D represent two quite different parameters of dis-
course complexity, with respect to both their defining linguistic characteris-
tics and their underlying functions. These differences can be studied further
by considering the-kinds of texts that make extensive use of each complexity
dimension.

To compare registers with respect to each of these text-based association
patterns, it is necessary to compute “dimension scores” (explained in Biber
1988.93-97). Dimension scores for each text are computed by summing the
occurrences of the linguistic features grouped on each dimension; then mean
dimension scores for each register can be compared to analyze the salient
linguistic similarities and differences among spoken and written registers.
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To illustrate register comparisons of this type, Figure | presents the
diffcrences among twelve spoken and written registers within the two-dimen-
sional space defined by Dimension C and Dimension D. The distribution of
scores along the vertical axis represents the Integrated Structure Dimension
{C). Registers with large scores along this dimension have frequent occur-
rences of nouns, prepositional phrases, attributive adjectives, long words, etc.
This dimension distinguishes the expository (informational) written registers
— which show a very frequent use of integrative features — from all other

registers.
INTEGRATED
7t ot
* (Official
a6 T Documents
5 Academic Professtonal
Prose # * [etters
4
D Press * Editorials
1 3 * Reportage
M 2t 7
Ne Biographies
N b
) 0+
[
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Interviews
C 3o * Fiction *
-4 Personal
5 | Letters * *
’ Public
-6 ' Speeches
1o+ .
3+ ' Conversations

A B e A I B BRI Rl
O 1 2 3 4 5 6 7 & 9 10 1

DIMENSION D: FRAMING ELABORATION

Figure 1. Linguistic characterization of eleven spoken and written registers wilh respect
to Dimension C: “Integrated Structure”™, and Dimension D: “Framing Elaboration”
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The exiremely dense use of Integrated Structure features in written
informational prose is illustrated by Text Sample 1 (from an official docu-
ment). These features include frequent nouns, often in noun-noun sequences
{e.g., family income, tax reliefs, family allowances), attributive adjectives
{e.g., average, incomplete, younger, lower), and phrasal coordination (e.g.,
indices of domestic food expenditure per head and quantities purchased by
older and younger couples and families). The extensive embedding of prepo-
sitional phrases is indicated by italics in the text excerpt.

Text Sample 1: Excerpt from official document.
[prepositicns are italicized])

Nevertheless, average net family income was appreciably higher in
families with several children than in those with only one, many of which were
incomplete families of younger parents with lower earnings, and of course
with lower tax relicfs and no family allowances. ... Table 24 gives indices of
domestic {ood expenditure per head and quantities purchased by older and
younger coupies and families with different numbers of children, with 1954 as
the base year.

All non-expository registers show an infrequent use of Integrated Struc-
ture complexity; these include all spoken registers, as well as fiction and
personal letters, With regard to the spoken informational registers (e.g.,
speeches and interviews), production constraints apparently limit the extent to
which information can be carefully integrated. With respect to the non-
informational written registers (e.g., fiction and personal letters), the primary
communicative purposes do not require a dense integration of information.

The distribution of scores along the horizontal axis in Figure I represents
the “Framing” Structural Elaboration Dimension. Registers with large scores
along this dimension have frequent occurrences of wh complement clauses,
that complement clauses, and various types of adverbial subordination. This
type of complexity is most common in those registers that promote the
expression of personal attitudes, justifications, and feelings: interviews, pub-
lic speeches, conversations, and professional letters. Interestingly, many of
these registers are spoken and interactive. Framing complexity features are
much less common in those registers having informational, impersonal, “fac-
tual” purposes, such as press reportage, biographies, and academic prose.
These features are especially rare in official documents, which are typically
direct statements of “fact” with no acknowledged author (see Text Sampie 1
above},
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Text Sample 2 illustrates the use of framing elaboration features in a
public speech; Sample 3 illustrates these features in a type of interview (court
testimony), and Sample 4 illustrates these features in a professional letter.
These samples differ in spoken versus writlen mode, but they share a focus on
the expression of personal attitudes and opinions with justification for those

positions.

Text samples illustrating Framing Elaboration complexily (Framing Flabora-
tion features are ilalicized.)

Sample 2: Excerpt from a public speech.
If you look at the steel industry, you see rthat the sicel industry, when
nationalized, was not nationalized on a basis that...

Sample 3: Excerpt from court testimeny.

My wife phoned the doctor when we arrived, because my maother said 1o
my wile will you phone Richard, because she wanted 0 go into a nursing
home, and 1he doctor said [0/ it wasn’t necessary.

Sumple 4: Professional letter.

..Any such drastic change would ultimately require the action.of the
“board of directors because it would involve a change in the constitution...and
hecause any such change would in turn require a vote... If it is not possible to
add your concern this year, it would certainly be possible o add it next year...
Please understand thar while 1 am sympathetic 1o what you are trying to
achieve, and that while I understand that certain XYZ populations are ...im-
pacted..., I am not at present entirely in sympathy...

Several of the framing functions of these elaboration features are illus-
trated in these text samples. For example, conditional clauses and WH clauses
are used to contrast various possible actions or points-of-view (e.g., If vou
lock at the steel industry, If it is not possible, when nationalized, while [ am
sympathetic, while | understand). Causative adverbial clauses are dsed to
Jjustily attitudes or actions (e.g., because my mether said, because she wanted
to go). Stmilarly, in the professional letter sample, causative adverbial clauses
are used to explain the opinion that: any such drastic change would ultimately
require the action of the board of directors because it would involve a change
in the constitution...and because any such change would in twrn reguire a
vote. That complement clauses are often used to overtly frame an attitude or
position relative to a “stance’ verb or adjective (e.g., you see that... from the
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public speech; and f understand that... from the professional letter). Thus,
although these elaboration features vary in their particular functions, they
share general “framing” uses common in more personal, attitudinal registers.

Similar analytical techniques have been used to study the dimensions of
regisier variation in other languages (e.g., Besnier (1988) on Nukulaclae
Tuvaluan; Biber and Hared (1992) on Somali; and Kim and Biber (1994) on
Korean). All of these studies focus on text-based association patterns — i.e.,
the linguistic co-occurrence patterns defining the multi-dimensional space of
variation among texts and registers in a language. Biber (1995) synthesizes
these earlier studics to investigate the possibility of cross-linguistic universais
governing the patierns of register variation.?

A comparison of text-based association patterns cross-linguistically
shows that structurally complex features can serve a number of different
functions, associated with both oral and literate registers. There are, however,
systematic generalizations concerning the marking of discourse complexity
that hold across the four languages compared in Biber (1995 — sce especially
Chapter 7). For example, relative clauses, and nominal modifiers generally,
are characteristic of literate registers, being used for informational elabora-
tion. In contrast, adverbial subordination is used most commonly in oral
regisiers, often to mark some aspect of personal stance; adverbial clauses
often co-occur with involved, reduced, or fragmented features. Complement
clauses and infinitives occur frequently in both oral and literate registers, but
they frequently co-occur with other features marking personal stance or
persuasion.

Overall, such comparisons clearly show that it is not adequate to treat
structural complexity as an undifferentiated whole. Rather, there are different
kinds of complexities having quite different distributions and functional
associations, Corpus-based analyses of linguistic co-occurrence patterns —
Le., text-based association patterns — enable register comparisons of this
type, resulting in a more adequate understanding of the interacting discourse
systemns that define the range of register variation in a language.

5. Conclusion

One fruitful area for future research is to integrate the methodologies
developed for corpus-based research with those developed for quantitative
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studies of sociolinguistic variation. That is, the inter-relations among linguis-
tic association patterns, together with an assessment of their relative impor-
tance, could be studied in more detail using variable rule methodologies (see,
e.g., Sankoff 1987). Although most sociolinguistic variation stuclies have
been restricted to phonological variants that are semantically. equivalent, a
number of studies have extended these methods to consider lexical, gram-
matical, and discourse variables that represent “equivalent-in-discourse™ re-
lations (e.g., Sankoff, Thibault, and Bérubé; 1978, Tottie 1991; Dines 1980;
Horvath 1985, Helt 1996). These techniques provide probabilistic estimates
of the extent to which each contextual factor favors or disfavors a linguistic
variant, when considered relative to the influence of other factors.

‘As the present paper shows, the study of linguistic variability can also be
extended to include systematic text-based association patterns. In this case,
texts and registers are characterized and compared, rather than the variants
for a linguistic feature. For both types of research question (linguistic and
text-based), quantitétive corpus-based analyses regularly uncover important
patterns of use that are highly systematic but often inaccessible (o intuitions.
Such language use patterns must be interpreted functionally, with respect to a
number of inter-related influences, including:

production and processing factors;
communicative purpose and topic;
situational context and interactiveness;
social identity;

textual connectivity.

Recent linguistic theory has generally favored discrete/categorical de-
scriptions over those that allow for continuous/quantitative relations. In large
part, this is due to the preconception that individual linguistic competence
cannot accommodate systematic tendencies in addition to discrete categories
and structures. Further, language competence has been regarded as an inde-
pendent mental faculty that is not influenced by situational, social, or textual
factors.

However, these exclusionary views are not well-grounded: First, there is
no empirical evidence suggesting that mental processes cannot involve sys-
tematic tendencies. Second, there is no a priori reason to suppose that mental
competencies concerning situational/social appropriateness or textual con-
nectivity should not interact with linguistic production. Finally, neither the
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cafcgorical formalisms found in generative linguistics nor the specific prob-
a‘blli'l[jes identified in variation studies are likely to have any direct representa-
:mn in actual m-cnlta] processes. However, it is reasonable to suppose that both
Sy;e;:ﬂ ;f Iggsgcilptlon correspond to aspects of linguistic competence (cf.

Obw.ziously, future research is required to investigate the relative impor-
la.nce of use factors and the ways in which particular functional consider-
ations relate to particular kinds of association patterns. The goals of the
present. paper have been more modest: to set out a framework for describing
the various kinds of association patterns and to illustrate the highly systematic
nature of each type.

Notes

1. A c?arefu]ly designed, representalive corpus is crucial for studies of this type. Some
projects have .used extremely large corpora, with relatively little consideration for the
kmds. of texts included; other projects have used a very careful corpus design (regardin
_the kinds of text) but relatively small sampie size. Both types of skewing are likely li
influence rcsg?a..n:h findings. That is, a representative corpus must pay equal attention to
bath composition and size. (See Biber 1990, 1993; Leech 1991; Fries, Tottie. and
Schneider 1994 for more detailed discussions of corpus design issues.} | )

2, Sln'.i!]e'il' rescarch goals have been investigated in sociolinguistic variation studies. and
variahle .rulcs can be regarded as a formal statement of association patterns for “eqluiva-
lent” variants (see, ¢.g., the discussions in SankoIl and Labov 1979; Sankoff 1987, 1988;
and several papers in Sankoff 1978). o

3. The gr.amn']atical associations for these two adjectives are determined from automatic
analysis using a granuna[:cal lagger; these counts were confirmed and adjusted slightly
based on interactive analysis of 200 randomly selected tokens for each adjective.

4, These percentages are based on interactive analysis of 200 randomly selected tokens for
each verb.
5. This paltern is attested for the verb fell, as in:

You can felf she's from London. (Conv}

G. Although rare, these verbs can take a fo-clause as well as a that-clause. This pattern is
most ofien found when the matrix verb is in the passive voice; for example,
Thfi follow-up aclion can be taken if the initial response is thought to be unsatisfac-
ory.
Volvo is known to be keen (o strengthen its manufacturing base,
The»deal was said to enable L'TCB to gain information and knowledge in interna-
tional asset management.
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1. Within computational linguistics, research on “sublanguages”™ uses corpus-based analy-
ses to address many of these same issues, with the uitimate goal of automnatically
pracessing texts from particular varieties with a high degree of accuracy (see Grishman
and Kittredge 1986, Kittredge and Lehrberger 1982).

8. The linguistic features listed in parentheses on Dimension D do not have strong positive
loadings on this dimension. Two olher features — present participle adverbial clauses
and other adverbial subordination — had negative loadings on this dimension, indicating
that they do not function as hypothesized.

9. Multi-dimensional register comparisons have also been used (o study diachronic repister
variation {e.g., Biber and Finegan [989, Atkinson 1992).
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