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Abstract

Beyond labeling it easier to process than other tyfees,researchers who use
technical text in their work try to define what it iBhis paper describes a study
that investigates the character of texts typicallysaered technical.

We identify 42 features of a text considered likely tarelate with its degree
of technicality. These include both objectively vakife measures likenarked
presence of interrogative or imperative sentensbgh are akin to the criteria
used by Biber Wariation Across Speech and Writingnd subjective measures
such aspresence of hierarchical organizatiorAll are less ambiguous than
technicality, so our inventory may be suited to usa procedure that classifies
text as technical or non-technical.

An inventory organizing and describing these lexicaltasstic, semantic and
discourse features was used to rate nine varied sampe fnalysis of 22
ratings of each text indicated that 31 features in theniory were meaningful
predictors of text technicality when considered indepeahderhe inventory has
been revised and a formula to compute technicality &as eveloped in the light
of these findings.

1. Introduction

Of all the descriptions that are applied to writing, @fethe most notorious is the term
technicat. When someone calls language technical in everydayitiiis usually understood to
mean that its message is hard to grasp. In scientiiies however the modifier has a happier
connotation. The expressiveness and flexibility dtirel language make it hard to process in a
methodical fashion, and researchers generally undersesiaical text’ to mean writing which is
more tractable because, for example, it lacks figurdéimguage and can be understood in its
literal sense.



Notwithstanding its usefulness to researchers, tedhexiadoes not appear to be a well-defined
term. A recent search on the Internet found it us¢lderfollowing ways:

[0 besides ourselvedyatural language processing researchatsMississippi State University
have been working for a number of years on the proldérextracting information from
technical text. The texts in question were the Wampseerinary Handbook and more
recently, Chemical Abstracts;

[0 social scientistshave constructed the Aston Scientific and Technicaglish Corpus
(ASTEC), which describes itself as “a facility aetHisposal of staff and research students
wishing to investigate the nature and characterisficgtural language”, and lists “discourse
features in scientific and technical text” among #search fields it is suited to;

[0 educatorstalk of teaching students in technical schools andegedi to produce clear
technical writing;

[0 asurvey authouses the term as a classification category in a gunveisage of the web;

[0 The commercialLogos Corporation describes their server as capabtpiiokly translating
English or German technical text into a number oéotanguages. Firms like typesetters and
documentation producers advertise their subject matteziag technical text.

Others users go further and provide some indication of thleg consider technical text to be:

[0 Two researchers into hypertextlescribing how readers quickly assess a book by flipping
through its pages, speak of “the technical content (augnber of equations, number of
technical drawings)”;

[0 A contributor to a Usenet newsgrougn OCR says, “By technical text | mean text with
complicated mathematics, typically as found in sciereedbboks” in a message about
computerizing text recognition.

[0 The authors of “Machine Translation: An Introductory Guide’state that technical texts
“typically contain large numbers of terms”.

It is clear that many people employ this notion amsl likely that their understandings of it do not
all accord with one another. This situation, whichessentially unchanged from years past,
motivated the project discussed in this paper. Our consdamowledge extraction from natural
language and other forms of language processing and, likes dished above, we limit our efforts
to technical text. The work discussed here is an atteamphvestigate just what that term
involves.

2. ldentifying the Task

We began work with the general intention of investigatine nature of technical text and the
particular objective of finding practical ways of detemmy whether a given text is technical or
not. Our appreciation of what is involved developed olierdourse of the study into relatively
firm views on a few issues. These might be terme@dssamptions of our study.



2.1 Assumptions

Text technicality rather than technical text. Although the application of any categorical
mechanism would be to classify a given text as eidennical or not, yes or no, technicality
itself appears to begradedrather than a binary quality, with individual texts pEssing more
or less of it than one another and with its exacasuee in some texts hard to determine.
Individual researchers will set the bar of acceptamckerajection at whatever point along the
underlying technicality grade best suits their purposeswdrgtever it is set, some texts will
always be borderline and hard to call. One corolldrhis fact is that it is easier to rate texts
on their technicality irrelative rather than absolute terms. That is to say, someplg@enay
fairly easily order a set of texts on increasing medlity but find it difficult to give an
assessment of any text’s technicality in isolation.

Limitations of the process. Unlike a count of the number of characters in a, texthnicality is a
qualitative feature; and because it is qualitative, &ls® subjective. Many (though not all) of
the textual features which were found to be correlatighl te@chnicality in this study are also
qualitative. The study involved readers rating differertsten a number of criteria. In such
cases the quality of the rating is only as good as th®rpgance of the rater, and that
performance varies between raters and even withiagkg sater across time. One corollary of
this fact is that any attempt to provide a definitivearacterization of technicality is an
inherently contentious undertaking. We are not goingyttotigive one. What we will try to do
however is to shift what is assessed in any ratinggs® from the rather abstract notion of
technicality per seonto one or more overt features of the text, sormeviach may be
countable.

If measures of technicality are subjective, at theeséime they can be held to be fairly
broadly based. ‘Technical text’ is not a term defimed theory. It is a notion in everyday use,
sufficiently common that even academic writers do gerterally feel they need to provide an
explicit definition. Does their exact usage of the telenote the same concept as the everyday
usage? In the absence of any evidence to the conta@ssume so. One corollary of this
view is that, given a sufficiently large sample, eveyydsers are a good oracle for measures of
technicality; and that is how they have been usekisnstudy.

Scope of application. Although more text is becoming available on-linehwaiach passing day,
for the foreseeable future the proportion of all wntteaterial which is digitally encoded can
only be a small, perhaps minuscule, percentage of &ll'Tée inventory we wish to construct
will not be limited to texts which are stored in digitarm. It is instead intended to be
applicable to text in any human-readable format.

The nature of technicality. What does it mean for a text to be technical? V& fragraphs
back it was suggested that technical text is generallyrstade to contain little or no
figurative language. Just above we further charactercdwimlity as agradedquality. What
else can be said about technical text that would mébt general acceptance? One way to
answer this question is to adopt some larger framewtwkwhich technical text would fit as a
category. Criteria used to distinguish categories from amather in such an organization
would then accrue as appropriate to the category of tmthtext. Such an exercise is
described in the next subsection.



Text genre, Text type. Linguists categorize written materials accordinggémre Some authors
(Karlgren 1995; Karlgren & Cutting 1994) seem to use this terditext typeinterchangeably.
The Longman Dictionary of Applied Linguistics defines gesse

a particular class of speech events which are consdidigrthe speech community as being of the same type.
Examples of genres are: prayers, sermons, conversamngs, speeches, poems, letters, and novels. They
have particular and distinctive characteristics. ...

A typology or taxonomy is an exhaustive classificatmmnindividuals into usually disjoint
terminal categories. The definition of genre does mpgiear necessarily to be as rigorous or
partitive as thi§ Is technical text a genre, or a type, or somethisgreThis is a question to
which we sought an answer in the literature. We canbe conclusion that technicality is not
a genre; that it is instead a feature of a number afege\nd although it can be used as a
basis for categorization for this reason—technicasw® non-technical—our conviction, after
looking into the various ways that others have claskitexts, is that technicality is not
particularly well suited to serve as a classifier.

As our insight into the character of the phenomenonningestigation deepened, the definition
of the task we set ourselves gradually evolved until tective became to identify a set of the
overt features of a text which correlate highly wightechnicality. Achieving this would go some
distance toward making the assessment of text teckyiocathodical and, perhaps, able to be
automated.

2.2 Categorizing Written Material

Library classification schemes such as the Deweyni@and Library of Congress systems are
obvious candidates to provide frameworks into which ttegmrize writing. After some
investigation—library science does concern itself vita theory of categorization—these were
however set aside because they are primarily topiodlwae seek to categorize texts in a more
fundamental way. The organizations used in language coggeranore promising; the Brown
corpus has been used in research which is relevanirtéask. An even more comprehensive
organization of all language forms can be found in thermational Corpus of English produced
by the Survey of English Usage at University Collegendon. The categories in this corpus
appear in Figure I.



ICE CORPUS

/

SPOKEN

/

DIALOGUE
Private

direct conversations
distanced conversations unscripted speeches

Public
class lessons

broadcast discussions Scripted
broadcast interviews
parliamentary debates
legal cross-examination speeches (not broadcast)
business transactions

WRITTEN
MONOLOGUE NON-PRINTED PRINTED
Unscripted Non-professional writing Informational (learned)
spontaneous comment student untimed essays humanities

social sciences
natural sciences

student exam essays

demonstrations Correspondence

legal presentations social letters technology
business letters Informational (popular)
broadcast news humanities

social sciences

natural sciences

technology
Informational (reportage)

press news reports
Instructional

broadcast talks

Figure 1. Categories in The International Corpus of Enhglis

They give rise to the taxonomy in Table 1. In it ffeeid” and ‘Non-Printed’ have been replaced
by ‘Public’ and ‘Private’ respectivelyand the literal/figurative distinction, which is sapinent

in descriptions of technical texts, has been appliegritded writing. The categorial criteria on

the right are taken from the Longman Dictionary of AgblLinguistics where available and apply

to typical instances rather than to all.

LANGUAGE a system of human communication using structured agraegts of sounds or glyphs.
SPEECH language expressed in sound.
WRITING language recorded by symbols on a medium.
PRIVATE writing for ourselves or other individuals presuminiygte information. Few copies.
PUBLIC broadly disseminated writing for an unspecified readem@$spming objective generally
available knowledge about the world and the domain of discourse
LITERAL public writing employing the dictionary meanings of wer
INFORMATION literal writing relating a sequence of eventghe particular details of a thing.
INSTRUCTION literal writing communicating a set of reddtconcepts.
PERSUASION literal writing developing an argument.
FIGURATIVE public writing meant to be understood imaginatively.
PROSE figurative writing using everyday speech rhythm and patter
POETRY figurative writing expressing a heightened sensibhtitgugh image, rhyme, meter, sound and

other aspects of style.

Table I: An Annotated Taxonomy of the Internationakgus of English

Literal public writing, shaded in the table, would therrdweghly synonymous with technical text.
Concatenating the characterizations of ancestorhisfclass in the taxonomy gives minimal
general characteristics of this language category:

A symbolic record on a medium in a generally-understostésy of communication employing glyphs and the
rules to combine them. These broadly disseminateddeeoe intended for a general readership; they employ
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words in their literal senses and assume only obgogignerally available knowledge about the world and the
domain of discourse.

This description provides initial criteria to identifyar@lidates whose technicality is worth
evaluating. Texts not satisfying these requirementsidiieely to be technical; however, meeting
them is not sufficient to establish a text as texdinit simply invites further attention. Additional
features will be needed to distinguish technical froneiokinds of texts.

3. Overview of the Study

We went about the task in this way. An ongosegrch of the literaturéndicated that text typing
lay at the intersection of a number of differentdebf study—Ilinguistics, psychology, cognitive
and computer science. With two exceptions, we foune Igtkvious work of the sort we had
embarked on. The exceptions are Douglas Biber's 1988 stutbxinfal variation expressed in
terms of a large number of linguistic features, and Kamlgand Cutting’s 1994 application of
Biber's methodology to categorize texts in the Browrpas using a subset of his features. These
two studies encouraged us to persevere in our approachtaskhe

Next wecomposed a list of featureghich we deemed likely to characterize technical. t&xir
choices differ from Biber’s in two ways. His areajjective counts and averages of lexical and
syntactic characteristics; some of ours are obedaw well, but others are subjective judgments.
Biber’s criteria are all b) lexical and syntactidhile ours also assess a text's semantic, discourse
and pragmatic aspects. And where both Biber and Karlgr&u#ing look at c) typing text in
general, we are only concerned with features thatamelitext technicality. This task may be
easier to accomplish because it is smaller. It doesatuire dealing with all the ways in which
texts vary.

The items in our list were then evaluated by the taam whole and a number were removed.
The 42 remaining were then organized into an inventegg Appendix A) and a procedure for
rating text samples was developed. A rating manual wasewriforms constructed, and a
preliminary study performed on a single text sample torohte if the inventory appeared to
have discriminant power. Results were positive. At g@ht themain studybegan. Nine quite
varied text samples were selected and rated by eight enerabthe research team. To achieve a
statistically significant sample size, an additional 4t&ns were recruited by advertising in a local
Usenet conference. These individuals rated one teixteothose who returned a correctly filled-
out assessment were mailed and returned forms and sarhfikesother eight texts. We deemed
a rating satisfactory if it applied the methodology cailyeand counted the right sort of instances
for each item. The pertinence of any comments vssainsidered.

Two sorts ofanalysesvere conducted on the data received. The rating procetuaigad raters

assessing each sample text in terms of each inveigony In addition they assigned an overall
value to the text’s technicality on whatever balseytchose. This overall technicality rating plays
a key role in the study—measures of significance werrlleaéd between it and each item value.
Results were encouraging and have been acted on. Bebausdationship between text features
and overall technicality seems to be quite complex,ivauviate analysis has been undertaken to
explore it further, and in particular to determine to itlegree the interaction between items
would strengthen the overall discriminant power of tivemtory. That analysis is still underway.
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4. Related Work

It has been observed that scientific researchargmy fields find it easier to work with technical
text than with non-technical writing. As a resultnamber of disciplines use the term in papers
and consider the notion of types of text to some degues most of the papers in the literature
review that follows make some reference to techiycalve had a number of issues to explore
when we turned to existing research—the process of a&egp the nature of text types, what
typologies already exist—and many fields to investigatedifgs are therefore presented on a
field-by-field basis; certain conclusions drawn frorarthhave already been summarized in part in
section 2 and additional reference will be made in theudsion where appropriate.

4.1 Computer Science

Foremost among the disciplines concerning themselvéstechnical text is computer science,
where processing text is considered in the subfields aififdl Language Processing (NLP),
Machine Translation (MT) and Information RetrievlR). In addition to constraining language
by limiting the class of texts they deal with, NLPs@archers alternatively usesablanguage
which is either particular to the domain (Grishman #trédge 1986; Lehrberger 1986), or which
simplifies the vocabulary and grammar of the whole laggu&niffen, Kincaid, Lang & Thomas
1991). The latter approach has found favor in multiingualmerial settings where technology
is involved (Chervak, Drury & Ouellette 1996) and has besastigated as a subject in itself
(Kittredge 1982, 1987). Frail and Freedman (1991) articulate af setated notions—concept
predictability, “the ability to predict the structure aselquence of the concepts defined for a
domain of texts”; concept structural complexity, “a higtlhimber and variety of marked and
unmarked concept instances ... [and] a large syntadiietya and grammaticality, on both the
linguistic and orthographic level—which are significantamcteristics of the fragmented
sublanguage texts they seek to summarize by extracti@gnaes of particular concepts.

As an inducement to us in our present endeavor, Kittret@@7] reports that there is “strong
evidence that languages are more similar in sentendeteat structure within scientific and

technical writing than in nontechnical writing” andatticorresponding sublanguages [of different
languages] are often structurally more similar than thssimilar sublanguages of the same
language”. This suggests that technical writing has retgesnwhich can be identified and

assessed in a rating inventory.

In general NLP practitioners have skirted the issueplgimdicating that their subject texts are
technical, or identifying documents that would generadlywiewed as technical (Cordova 1992;
Boggess 1993; Obermeier 1985). Their attention lies elsewimegarsing or in some other
problem in syntactic or semantic processing (SutcBieshony & McElligott 1994a, 1994b). In
certain cases the domain in question is so limited—pragnagnlanguage statements—that the
language involved is in effect a quite restricted sublang(@gere & Laitinen 1995; Kontos &
Cavouras 1988).

Machine translation researchers have also facedsshe of typing text. Their endeavor is the
most applied sort of language processing, and the varietgxts requiring translation in a
modern organization stretch MT systems and force refsess to address differences between
texts. Arnold (1989) acknowledges that although at preserypwogy exists, text type is
crucial. He identifies five dimensions of a text whican be restricted (thereby placing MT-

7



suitable texts in the class of sublangufgesemanticdomain (subject field) discourse typge
discoursestructure, syntax and morphology, lexidager (1982) remarks that translations are
affected by the purpose to which they are put; this mddeeMT task more ‘committed’ than that
of the NLP generalist, who can ignore the purpose tatwhis construction is put and focus
entirely on its veridicality.

A theme first enunciated by Sager in 1982 has regularly raeggbé the MT literature: for a MT
system to be practical, it must be customized to thacpkars of its text and the needs of its
users. Roudaud (1992) is closest in intent to our purposesimpdlper in his text classification
effort undertaken in the context of the French GETAgqato His group sought to characterize
aeronautical maintenance manuals and job cards (procedesariptions). The resulting
description, 7 frequent and 8 infrequent phenomena, emphgsaamar but includes lexical and
semantic characteristics. This is similar to our dsinand consistent with repertory grid analysis.
Unfortunately, although Roudaud calls his work a typologig fiardly that, describing a single
sort of text.

Research has been undertaken into indexing machine-teaets automatically. Vickery (1968)
suggests that inclusion and exclusion lists frequently dhigeprocess. An inclusion list contains
likely descriptors (taken from the classification sggtewhile an exclusion list enumerates the
articles, prepositions and abstract words (thing, theeport) that should not appear.

Researchers in the IR field have taken an applied vietheo subject. Paice & Jones (1993)
present an approach integrating automatic abstractinghdexing of “highly structured empirical

research papers”. Gauch & Futrelle (1993) propose to expisitstructure in a document
browser, while Lai & Manber (1991) suggest that hypertgstesns would benefit from using it

to provide users with a “flying through hypertext” fagilthat would be akin to quickly skimming

or flipping the pages of a book.

4.2 Linguistics

Our inability to find a substantial body of discussionathtypes of text or text typologies within
traditional linguistics is both surprising and disconcertin

In a 1977 paper, Hutchins identifies two relatively distmgproaches in linguistics to the analysis
of text structure focusing omicrostructureand macrostructure respectively. The former is the
level of anaphora, ellipsis and reference etc, whidlatter deals with how episodes develop from
one another and how paragraphs and chapters are builaintohesive whole’. Hutchins
considers the scientific paper, defined as an “artitla &arned journal which argues for the
revision of some accepted opinion in some area of agadudy”. In such papers the structural
form of the text “is determined by the particular comiational functions it has to serve”. He
supports this opinion by a Cook’s tour of mainstream Istguianalytics applied to text
microstructure or macrostructure: thematic progressiemastic progressidndiscourse mode
and episodic functioh Wenger (1993) discerns similar lower-level and highegtlstructure in
technical text, finding that the higher level has atgeeffect on reader performance.

Hutchins’ subject matter is conceived more narrowlnthiechnical text. His classification of
scientific papers into controlled-experiment, hypothesising, or technique-description is
inapplicable to repair manuals or government documentsayonothing of fragments like labels
or assembly instructions. Nevertheless, he makesnainoing argument for an overarching
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1st person pronouns
2nd person pronouns
3rd person pronouns
adverbs

agentless passives
amplifiers

analytic negation
attributive adjectives

BE as main verb
BY-passives

causative subordination
concessive subordination
conditional subordination
conjuncts

contractions
demonstrative pronouns
discourse particles
downtoners

existential BE

final prepositions

general hedges
indefinite pronouns
infinitives
necessity modals
nominalizations
non-phrasal coordination
nouns
other adverbial subordinators
past participial WHZ deletions
past participial clauses
past tense verbs
perfect aspect verbs
pied piping constructions
phrasal coordination
place adverbials
possibility modals
predicative adjectives
prediction modals
prepositions
present participial clauses

private verbs
present tense verbs
pronoun IT
public verbs
SEEM/APPEAR
sentence relatives
split auxiliaries
seasivbs
synthregigation
THAT clauses as adjecthomplements
THAT clausesrbsomplements
THAT deletio
THAT regatlause on object positions
time adverbials
type/token ratio
WH clauses
WH questions
WH relative clauses on opjesitions
WH relative clauses on sulgesitions
word length

general emphatics present participial WHZ deletions

Table II: Lexical and Syntactic Features Used in B&h€tassification

structure in alcoherenttexts akin to thesis-antithesis-synthesis, a stractthich expresses our
subconscious expectation to be told a good story.

In his 1995 doctoral dissertation, M. N.Zafio investigateeee classes of texts (scientific,
technical and popular) that talk about technology in fi@mains (electricity, electronics,
aerospace, nuclear and mechanics). He considers 45Fshach texts drawn equally from the
categories produced by intersecting these classes and ndonhiiZafio looks at textual
characteristics on the five levels@funciative(linguistic indications signaling the presence of the
narrator or the readergxical, syntactic macro-structural(clauses and the type of information
they convey), andco-textual (non-linguistics signs such as figures, drawings, photographs,
formulae etc). Main component analysis shows thathiee text classes are in fact distinct, with
the scientific and technical classes resembling edbbr syntactically in their use of domain-
specific terms, numerous subordinate clauses, explanatédesences and inanimates.

Douglas Biber has been engaged in a comprehensive anthetist@estigation of text typology
for more than ten years. In a 1988 paper he reports therajenew within linguistics that
“written language is structurally elaborated, complexntdr and abstract, while spoken language
is concrete, context-dependent, and structurally simpe’5]. He then identifies 67 linguistic
features upon which to classify text (see Table li}.d8nensional scales are “determined on the
basis of a consistent co-occurrence pattern amongrésat(p. 13), which are for the most part
unambiguous linguistic phenomena such as passives, noatioaliz contractions etc.
Underlying relations are defined in terms of these dém@s and “specify the ways in which any
two genres are linguistically similar and the extentvtach they are similar” (p. 55).

Experiments were run on 2000-word samples from each ofil®hgenres recognized in the
London-Lund and LOB corpora. These include newspapers, lastadoofficial documents,
9



academic prose, biographies, conversations, and figtmmpurposes of analysis the 67 linguistic
features in Table 1l were grouped positively and negatimélyseven (unnamed) factors. The five
dimension¥’ identified by analysis of these factors are: invdlwes informational production,
narrative vs non-narrative concerns, explicit vsagibn-dependent reference, overt expression of
persuasion and abstract vs non-abstract informati@myMf the dimensions and text types seem
applicable to technical text but not exclusively so.réMenportant for our purposes is the fact
that they are equally abstract, and therefore do nocarmgévour goal of identifying concrete
features which indicate text technicality. Biber sajommtly identified eight types in these two
corpora’ (1989), clusters of texts which are "markedly similarote another with respect to
their dimensional characteristics”: intimate persoi@kraction, informational interaction,
scientific exposition, learned exposition, imaginatnarrative, general narrative exposition,
situated reportage and involved persuasion. Technicatoedd be expected to span at least two
of the expository types, scientific and learned, andgperimore; and a look at the genre making
up each cluster suggests that, for most types, certaimedexts would generally be considered
technical and others not. Bibers more recent workieplis analysis to new corpora critically
(1993) and extends it to other languages (1995).

Biber classified texts in the LOB and London-Lund corpdra 1994 Karlgren and Cutting
applied his technigue to the Brown corpus, the third compgemeral use in the 1980s and early
1990s. These authors concentrated on automatabilitytisglemnly features which are easy to
compute in a mechanical way for a given text. Bibepleyed factor analysis to classify texts into
the most distinct categories possible; Karlgren and i@uttonstructed functions to discriminate
among the texts in the existing Brown corpus categogiesjped into two or four categories or
taken as-is. They found that discriminant functions wsuecessful classifiers in inverse
relationship to the number of categories involved. 6Emates climb steeply with the number of
categories tested for”, they note, suggesting that cbhemed classification be used together
with filtering based on lower-level cues.

In a review of Biber (1995) Adam Kilgarriff discusses taathor’s research program as a whole.
He deems it important for practical reasons: naturaguage contains many syntactic
constructions and anomalies and designers of automatgdaf@® processing systems must
determine which ones are likely to occur in applicatexi. Kilgarriff identifies relevant work in
computational linguistics (sublanguages) and in sociolingsgjstbut notes they lack the
methodology Biber offers, which he summarizes as:

1. Gather a set of text samples to cover a wide ran@giiage varieties;

2. Enter them into the computer;

Identify a set of linguistic features likely to servedeéscriminators for different varieties;
Count the number of occurrences of each linguistic featueach text sample;

Perform a factor analysis to identify which linguidBatures tend to co-occur in texts.
Members of the set of factors dimensionsach carry a weighting for each feature.

6. Interpret each dimension to identify what linguistidf®as and communicative functions
high-positive and high-negative values on the dimensiorespond to.

ok~ w

Kilgarriff judges these steps to “resoundingly meet” Bibefive desiderata of a typing
methodology. These are that it berpus-basedconsider thedull range of language register,
look at awide varietyof features, addregsteractionsbetween them without preconceptions, and
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involve bothquantitative and qualitativenethods (for respectively identifying and interpreting
patterns of variation). Notwithstanding the need fohsaicechnique and the efficacy of the one
in question, Kilgarriff remarks that “as yet the methiody has only been used by Biber and a
small group of collaborators”. He believes this iséwese it is “technically difficult and time-
consuming to implement” but further notes that “thighis only such machinery there is”.

4.3 Other Fields

What conclusions can we draw from researchers inr diblels? Very little, apparently—the
strongest impression we received was of a paucity evaset work elsewhere. For instance,
although it seems to us likely that philosophers, sepiststi literary analysts, and investigators of
media and mass communications might have somethingyt@lzaut types of text and their
structure, after fairly diligent search we did not findjtaing noteworthy in these disciplines.
Content analysis, which concerns itself with thateat of communication, considers text typing
only in a very high-level and abstract way. Psychdfpcus is on the situational or personal
dimensions of writing—the development and exercise of writing skills. Psychologists must
however deal with experimental situations similar to ours, and their repertory grid analysis data
acquisition technique (Dillon & McKnight 1990) is a more robust if less rigorous alternative to
the traditional statistical analysis employed here. Psychologists interest in the writing context
means they have things to say about atext's purpose and pragmeatics (Cooper & Matsuhashi 1983;
Britton & Graessner 1975). Findly, libraries provide the preeminent classification of texts in the
real world; and library science concerns itself with the theory of categorization and its practice in
indexing (Daily 1971, 1976). The manifest inadequacy of the Dewey Decimal or Library of
Congress classification systems for our purposes drives home how minor a factor a text's topic is

in determining its technicality.

5. Developing the Inventory

5.1 Enumerating Items
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With some idea of how others view the matter, we beaidentify textual features which
seemed to be likely indicators of text technicalitgn@idates came from a variety of sources—
from among those mentioned by authors discussed inghsdetion, from introspection and self-
observation, and from inspecting texts, comparing tleeone another and analyzing differences.
At this point our objective was to be encyclopedicneorestriction was placed on the kinds of
feature envisioned and no consideration was given todasy it would be in practice to assess a
property.

Each of us worked independently. Candidate items were peelsaha series of weekly meetings
where each was discussed and evaluated. This scrutiny @atetina good deal of information
for each feature that passed muster; in addition to ciesizng the property itself, the vetting
process also produced a rationale of why it might martknieality and, where this made sense,
examples of its occurrence in text. Much of this infation was reproduced in the materials
given to the raters who participated in the main studyallQhe features considered, 42 seemed
likely enough positive or negative indicators of tecHiticdo warrant testing on actual texts.
These appear in Table Ill. A description of what eaelams can be found in the Appendix.

These properties can be organiaee variety of ways. Two organizations seem pertitrene.
One scheme is based on the traditional spheres ofdiigguiexical, syntactic semanticand
pragmatic Taken together, these four categories comprise ardtigraf scoping that moves
from a focus on the individual word, to the broad expafshe shared situational context within
which both author and reader interpret a text’s cordgadtpresentation.

An alternative point of view groups text features acewydd the size of the textual item they

1 introduction or a summary setting out the content 22 qolldisms
2 table of contents, index, appendices 23 vague terms
3 citations 24 meaning conveyed by denotation
4 quoted dialog 25 explicit analogs only
5 special fonts and punctuation 26 figurative language
6 title and headings follow a convention 27 examples
7 text clearly identifies its topic 28 ellipsis
8 text focused on its topic 29 text binders, general hedges
9 communicates a body of knowledge 30 discourse particles,aj@amephatics
10 serious and objective treatment 31 use of the third person
11 orderly and logical presentation of ideas 32 causative dinladion
12 discussion becomes more complex as it proceeds 33 complercentructure
13 material organized hierarchically 34 domain-specific wevith single senses
14 topics accessible at random 35 verbs in present tense
15 writing grammatical & sentences well-formed 36 stasertences
16 terms defined in the text 37 passive constructions
17 non-textual elements 38 interrogative and imperative segse
18 itemized lists 39 statements of opinion or belief
19 domain-specific terminology 40 generic reference
20 conventional expressions or formulae 41 unambiguous reé=enc
21 humor, sarcasm, invective 42 nominalizations

Table Ill: Text Technicality Inventory Iltems
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apply to: singlewords entire sentencessections or the wholedocument Table IV describes
these two sets of criteria more exactly.

Word words, collocations, and non-lexicements such as diagrams or graphics
Sentence phrases and clauses

Section text structure abovihe sentence: paragraphs, sections, chapters
Document the entire text taken as a whole

Lexical the individual words and fixed expressions

Syntactic the grammatical constructions built of lexical elements

Semantic the meanings of lexical and syntactic elements, amgtatiscourse structures
Pragmatic the non-linguistic context within which the text ish® interpreted

Table IV: Major Dimensions of Properties CharactegzT exts

Taken together, these two viewpoints define Table Valde into whose cells, items in the

inventory can all be classified. An item in the uppestreft-hand cell involves the morphology of

individual words; an item in the cell two rows down lire tsame column concerns their meaning.
An item in the lowermost right-hand cell deals withttas, especially organization, that apply to
the whole document.

WORD SENTENCE SECTION DOCUMENT
LEXICAL 17, 19, 22 20 3,5
SYNTACTIC 29, 30, 42 15, 31, 33, 35, 36, 37, 38 4, 18, 28 1, 2,13
SEMANTIC 16, 23, 24, 34, 40 32,41 25, 26, 27
PRAGMATIC 39 6, 8, 14 7,9, 10, 11, 12, 21

Table V: Classification of Properties in the Inwvamt

This grid helped us organize the rating form. Assignmeriteafs to a single cell was driven by
the need to provide raters with instructions and a proeeithat are as clear and unambiguous as
possible. Assignments to cells are arguable, and bieerflects majority opinion.

5.2 Developing a Rating Methodology

Simply listing and evaluating items for the inventorydmais more aware of the various textual
features that mark technicality. This was an entiselgjective experience however, and a more
formal methodology was needed to test the inventomysitd he first step in developing it was to
establishwhat class of evaluatiorwas possible. The inexact nature of both technjcalitd of
many of the candidate inventory features put objecewapirical measurement out of reach and
required that trust be placed in the impressions of humd@nst Statistical theory indicates that
when multiple raters are used, these judgments are vémudiba tolerable confidence limits if
the number of raters is large enough and if their ratiegd to agree. The typical assessment in
the inventory, then, is the rater’s estimate of@pprty’s occurrence in a sample text.

The next step was to determimdat kind of judgmentvas appropriate to each property. A
property can be quantitative, in which case counts staites are in order; or it can be
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qualitative, where values are binary or graded. A bipaoperty is either present or absent—does
the document have a Table of Contents or not? A gradmuepy is harder to estimate; it is
usually present to some degree. To help determine this ejegreers were asked to count
instances of the given property in the sample textcdmpare its occurrence there with its
occurrence in writing in general, and then to recoré duikert scale whether they deemed it to
be much more, more, about as, less, or much less conrhe anchors of this five-point scale
were PRESENTand ABSENT. An example of a graded property is passive constructianghei
raters impression, does the text have fewer or more such constructions than writing in general?

In an ideal world raters would have the time and motivation to inspect word instances in texts of
any size. In redlity thisis not possible. The limit of human endurance kept us from using many of
the low-level textual features that Biber used in his set of parameters; we simply could not expect
raters to compute average sentence lengths etc with any degree of accuracy, or even at al. Such
tasks are best suited to automation. The inability to use textual characteristics on this lowest level
did not seem to be an important setback to the development of the inventory; few of them had
figured in our enumeration of plausible technicality indicators. Table V indicates however that a
large number of features have WORD scope. A sampling regimenvas put in place for features on
the sentence, paragraph and page™ levels—word instances would be sought in sentence samples,
sentence instances in paragraph samples, and paragraph instances in page samples or the entire
document. Rating becomes much less onerous when raters can look in just a sample rather than
the whole text for the instances on which to base their assessment of a property.

Sampling was performed in this way. Raters were instructed to pick a sample of any unit,
sentence, paragraph or page, from a text which contained more than ten of it. Samples on each
level were picked from the next level higher sample or from the entire document if no samples
existed. Thus sentences would be chosen from sample paragraphs; failing that, from sample pages
or the whole document. Ten sentences would therefore be picked from a text composed of 17
sentences in four paragraphs while all four paragraphs would be used. A 23-page text would be
sampled on all three levels—page, paragraph and sentence. Raters were directed to choose
samples as randomly as possible while ensuring that they were representative of the text. Random
sampling is appropriate when the population from which the sample is drawn is homogeneous.
This is not the case with the class of documents we are interested in; researchers in many fields
have found technical documents to be in fact highly structured (Paice & Jones 1993; Gauch &
Futrelle 1993). Accordingly, raters were asked to exclude items not representative of the main
body of the text from samples. Picking each sample from the members of the next level higher
sample tends to ensure representativeness as well because this selection is aready qualified as
representative.

The introduction of sampling required that the scope of each inventory itdsadetermined. This
categorization generally follows that presented in Table V, with items in the SECTION column
divided between page and paragraph sampling. At this point a practical inventory was beginning
to emerge; to make it easiest to fill out, items were grouped by scope from greatest to least so
that raters can keep focused on the same set of samples until all items involving it are completed.
This should help them perform their task in an orderly and methodical way.

To further encourage this to happen, raters were asked to count instancesnd provide examples
for aimost al items on the page, paragraph and sentence levels. In longer texts these are sampled,
graded items; the hardest ones to rate. This data will permit a secondary analysis to be performed
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on a subset of the non-sampled data whereby we wélbleeto assess raters’ skill at identifying
the underlying syntactic phenomena on which they bassd dssessment of particular items. It
will also clarify whether people tend to share theesamderstanding of what a passive sentence,
a noun phrase, or a ‘be’ verb are.

The final step was perhaps the most important. A 43rd vt added to the inventory—the
rater’s graded estimate of a text'gerall technicalitypased on whatever grounds he or she found
meaningful. This addition provided a value against whickesd individual features in pairwise
correlations and other statistical procedures.

The rating form in its final format appears in Appendix The manner in which its items are
presented is the result of a process of gradual refinewleich took place over a number of
months in response to the comments of early usecemypanion manual issued to raters is not
reproduced here, but is available from the authors on seqlieis manual explained the purpose
of the experiment and the rating procedure, and told wimehh@w to pick a sample. It
reproduces entries for the items on the rating form, sapgited with additional details and the
rationale behind our selection of each.

6. Conduct of the Study

6.1 The Preliminary Study

To try out the newly-developed rating materials, six e of the Knowledge Acquisition and
Machine Learning (KAML) laboratory at the Universiof Ottawa Department of Computer
Science rated a chapter from an introductory text cowting, a document deemed likely to be
quite technical. Results of this preliminary study indidathat the inventory as constituted
offered some prospect of assessing text technicality:

[0 raters’ estimates of various itetended to agrewith one another;
[0 certain of these properties showigh positiveor negative correlationwith technicality.

Overall technicality of the accounting text chapteswat assessed in this administration. It was
simply assumed to be quite high.

Raters were voluble in their comments on the procddkagreed it was quite time-consuming, an
observation which was made repeatedly over the codirige study. Perhaps this demand for a
good deal of effort on their part motivated raters tan@re the process. Suggestions for
simplifications and improvements were reviewed in a-pasttem and many were put in place for
the main study that followed. The modifications proposedltdenostly with the rating
methodology and not with the content of the inventbow-level quantitative items computing
the average word and sentence length in the text wepped from it as too time-consuming,
and a graded measure of the frequency of nominalizatiaesadded as was a final overall rating
of technicality. One item was renamed to facilitasging (from stative sentenc&sto ‘be’
sentences and another was restated in an inverted fashiom wkeeptions proved easier to spot
than conforming instances (froambiguous reference® unambiguous referencedn general
the inventory has remained much as it was initiadtyned.
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6.2 The Main Study

With encouraging results from the preliminary study, itswadecided to embark on an
administration of the inventory in sufficient numbecs produce meaningful statistics. It was
further determined that a number of texts of varying desyod technicality would be rated: we
had reason to believe that certain of the invenii@ys measured technicality; but would they
correctly measure trebsenceof technicality in non-technical texts? Nine tewisre chosen to be
used in the main study for this purpose. Selection wasseadly ad hoc, as the study itself was
an attempt to develop a tool to assess the feature stigqqueResults show that the chosen texts
did in fact vary widely in overall technicality.

The chosen texts were:

* apoem; 24 1. poem, P

» a commercial brochure on lawn care; 20 para. brochure B
e an act from a play; 10 pp. play act PA

* aninstruction sheet for medication; 12 para. label L

» aretail merchandise catalogue entry; 16 |i. catalogue entry CE

* arecipe from a cookbook; 33 1. recipe R

* an academic paper,; 11 pp. academic paper AP
» aliterary essay; 19 pp. literary essay LE

* ashort story. 6 pp. story S

The right-hand columns above list the length, shortenand abbreviation for each text used in
the discussion that follows. Details about each textgaen in the Analysis section where their
associated technicality rating is discussed.

Eight members of the KAML lab team rated all of thésets. Two others rated one or more.
Given a potential 42 independent variables (the numberatefg items) and the length and

difficulty of the task, it was decided to recruit additioraters to ensure that more than sufficient
data was on hand to provide correlation results at 9t dhnfidence level.

To this end an ad was placed on a local Usenet contedfering a small stipend to individuals
who completed satisfactory ratings for the nine sarteps. Respondents received ASCII copies
of the rating materials—form, manual, instructions—byagnmalong with one text (the short
story) which had no graphic or format styling and themefvould not suffer by being rendered as
straight text. Recipients who returned an email ratinthis text that demonstrated a grasp of
English grammar and an adequate attention to detail wieneeb the opportunity of rating the
additional eight texts. Those who accepted were sentettie by surface mail. Most returned
completed rating forms

Three postings of the Usenet ad over the winter of 1985spring of 1996 elicited responses
from 10 raters who completed the task, which was estnat require approximately ten hours.
An additional four raters were recruited by word of mouBiven the effort involved, no
deadlines were imposed on these people: we wanted thewbestpossible. This is largely
responsible for the length of the study. Table VI sunzearparticipation.

RETURNED RECEIVED RETURNED
PARTICIPATE? EMAIL MAILED MAILED
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RESPONSE RATING RATING RATING

first posting 27 22 11 7 5

second posting 22 21
third posting 17 14 4 4 4
TOTAL 66 57 16 12 10

Table VI: Participation Rates Of Usenet Group

Although a good deal of effort was spent trying to makeahag materials easy to follow, errors
did occur. Perhaps this is due to the inherent complekitize task, but we would make further
refinements to future versions of the rating materiblsth form and manual. The greatest
problems here were with selecting the right text andguthe Likert scale correctly. The first
problem arose when, in order to give the context iertext being rated, the sample provided
was the entire page (catalogue) or two page spread (recuasg raters assessatrecipes or
catalogue items on the page rather than just the ormtadi There were two problems with
scale items. A Likert scale is composed of an numbeels in a line meant to express the range
of possible values between anchor terms at either @mehe raters circled an anchor instead of
ticking a cell and one rater ticked more than one c&ellperennial problem in a lengthy
guestionnaire is items being skipped; that happened hereywamdurther confounded by our
direction to simply ignore items that did not apply to ¢nen text. A better instruction would
have been to use ‘N/A’. All data was entered and evedufidr use in the analysis. The rating in

which multiple points on the scale were checked for abewnof items was dropped from
consideration.

7. Analysis

7.1 Raw Data

Table VII summarizes the results of rating. It preséhésaverage rating assigned by raters to
each item in the inventory for each of the nine @artexts whose abbreviations head its columns.
See section 6.2 for a key to these abbreviations.afyesr for binary items have been normalized
over the 1:5 range of scaled items. Averages for theetliems which were only counted are

reported unchanged, separated from the rest of the tabigtted lines.

# ITEM PA S P LE B CE R L AP
1 introduction 1.C 223 1.C 23 4C 21 2€ 2€ 47
2 ToC, Index 1.C 1.C 1C 14 14 21 15 1€ 20
3 citations 1.2 12 10 28 14 10 1.2 14 5.0
4 quoted dialog 48 40 10 28 12 10 10 1.0 26
5 fonts & punctuation 43 24 16 35 35 45 34 50 5.0
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6 titles, headings 21 13 16 17 39 33 32 37 50
7 topic identified 1.5 23 21 48 48 48 48 48 5.0
8 focus on topic 1.4 3.2 31 46 50 50 50 50 48
9 communicate knowledge 1.2 20 21 48 50 46 48 43 5.0
1C serious, objective 1.2 1.7 12 40 50 48 50 45 5.0
11 orderly & logical 1.2 29 18 3.7 50 43 46 42 50
12 increase complex 1.4 1.8 14 26 27 10 17 12 48
13 hierarchic organization 1.0 1.2 10 15 46 21 32 34 438
14 random access 1.2 10 12 19 46 34 35 43 4.0
15 grammatical 232 4C 27 45 4C 17 3¢ 31 48
16 defined terms 02 05 01 03 14 03 00 1.1 84
17 non-textual elements 28 0.2 00 01 13 31 0.2 8.9 100
18 lists 00 08 00 1.1 37 22 33 16 3.2
1S terminology 16 1.7 10 33 34 43 35 43 4.7
2C conventions 1.4 12 12 11 15 15 19 15 39
21 humor, invective 40 34 13 11 11 10 14 10 1.0
22 colloquialisms 42 32 15 14 14 11 14 10 1.0
23 vague terms 23 21 20 20 15 13 13 1.2 17
24 denotation 24 30 29 27 19 24 24 22 31
25 explicit analogs 1.3 20 22 20 13 10 12 13 16
26 figurative language 26 34 38 30 21 10 14 10 1.2
27 examples 1.0 1.3 10 14 16 12 11 14 34
28 ellipsis 28 26 27 28 22 31 23 27 16
29 binders & hedges 1.7 25 19 24 27 12 16 15 34
3C particles, emphatics 25 26 16 22 18 10 1.2 1.0 1.9
31 third person 33 39 34 41 24 14 23 16 37
32 causative subordination 1.3 24 19 28 20 10 17 35 25
33 complex sentences 22 37 36 47 27 13 22 35 41
34 same-sense domainverbs 12 15 14 16 25 15 21 16 26
35 present tense 43 26 36 40 41 45 3.8 45 4.1
3€ stative sentences 29 28 19 33 29 12 13 18 29
37 passives 15 19 18 20 29 12 15 15 30
38 interrogatives & imperatives 35 27 1.6 1.1 33 1.2 33 38 15
39 opinions & belief 21 24 23 32 21 12 16 15 20
4C generic reference 19 22 29 24 36 28 26 34 3.2
41 unambiguous refs 1.8 25 22 22 25 24 24 28 20
42 nominalizations 1.3 19 21 17 25 24 12 23 25
43 technicality 12 1.3 13 28 36 39 39 40 5.0

Table VII: Average Values for Inventory Items, byxTe

After compiling this data we began analysis. We fiestéd whether items correlated significantly
with technicality on an individual basis. This was @uoplished using the CORREL function in
Excel 5.0 for the 39 items which were deemed to be nbrahgtributed (items #1 though #15,
#19 through 42). Contingency table analysis in GenStatléage 3.2) was also performed on all
42 items, which fall into either a normal or a Pomsgbstribution. The output of the latter
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computation was evaluated for significance at the 0.09 lesmeg x2 values (df:4, 9.49; df:16,
26.3) and f critical values (df:24/~155, 1.60) as appropriate. Tiwesg@rocedures differ in the
way they view the technicality data. Correlationatse values for the nine sample texts as
constituting a single arithmetic set, while contingeneple analysis sees each value as
representing a unique category in an enumerated set. fibe geocedure postulates as many
orthogonal variates, hypothesized independent variaddesye required to explain the data; in
this case, two variates account for enough of thel tddance to suggest that they are
significant. Results of these two analyses appearlimee 3 through 6 of Table VIII. Columns 7
and 8 present initial results from a multivariate arnsilybey are discussed below.

Considering how individual items vary with technicaiitysolation serves as a first approximation
to analysis. The two procedures used for this purpose thffsome degree as to which items
they indicate to be significant predictors; while ngtiwhich items where identified by both
procedures, we have used the union of the two sets ige rine inventory. Moreover, certain
features which most observers would deem strong indgatdechnicality (such as #8itations

in the text appear here correlated with it only weakly. Thesesfaaggest that the technicality of
a text is a complex matter—that the data must be imergrthoughtfully, and that further
analysis on a multivariate basis is appropriate. A oabvariate analysis of the data is in fact
currently being explored. Canonical variate analyssstigoe of discriminant analysis which makes
no assumptions about the distribution of individuals froweirtoccurrence in the sample. This
class of procedures postulates as many orthogonal wasi@e required to account for the data.
Its initial results suggest that two variates, hypotteekivariables, are significantly involved in the
data as currently formulated. Vector coordinate valuethese two variates, columns 7 and 8 in
Table VIII, are reproduced to give an indication of thenmer in which variance in the dataset is
shared amongst the items in the inventory.

7.2 Discussion

Because the result of multivariate analysis is stilentain, discussion will be limited to what has
been learned about individual items. In addition, given differences between thehi® and
correlation results for individual items, the strengthtlee relationship between an item and
technicality will be described in general rather tipanticular terms: ‘strongly indicative’ rather
than ‘correlated at the .97 level.

Before any inferences can be drawn from it, the dagst first pass a qualifying test: do the
sample texts vary on the key measure, technicality® réquirement must be satisfied before we
can determine whether any of the 42 features in tleniovy are good predictors of that feature.
The ratings for technicality in Table VII (#43) shovathaters did indeed deem the chosen texts
to vary widely on this feature and, further, that thvailues for it span almost the entire range of
the scale. This suggests that the set of sample té®s @t least the potential of providing
indices of varying degrees of technicality. The next tioles arise naturally: do any of the 42
candidate predictors actually track the key feature, asd,ifwhich ones and to what degree?
The answer here is also ‘yes’, though a more qualiffed o
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# ITEM CORR SIGNI?  XTF  SIGNIF?  VECTI VECTII
1 introduction 0.79 TRUE 8.6t FALSE -0.587 -0.53¢
2 ToC, Index 0.90 TRUE 6.07 FALSE 0.265 -1.38¢
3 citations 0.52 FALSE 15.3¢ TRUE 0.707  0.49¢
4 quoted dialog -0.54 FALSE 38.5¢ TRUE -0.326  0.09¢
5 fonts & punctuation 0.69 FALSE 12.92 TRUE -0.348 -0.53:
6 titles, headings 0.91 TRUE 26.0¢ TRUE 0.256  0.45¢
7 topic identified 0.93 TRUE 46.0¢ TRUE 2.074 -0.62¢
8 focus on topic 0.85 TRUE 44.7% TRUE -0.244 -0.08¢
9 communicate knowledge  0.91 TRUE 38.91 TRUE -0.287 -0.30¢
1C serious, objective 0.95 TRUE 69.21 TRUE 1.401 -0.47(
11 orderly & logical 0.91 TRUE 30.4f TRUE 0.292 0.30¢
12 increase complex 0.48 FALSE 7.7¢ FALSE 0.866 0.16
13 hierarchic organization 0.86 TRUE 16.27 TRUE -0.353 1.09¢
14 random access 0.91 TRUE 41.1f TRUE 0.298 -0.69¢
15 grammatical 0.32 FALSE 8.4/ FALSE 0.108 -0.53¢
1€ defined terms — — 14.0C TRUE

17 non-textual elements — — 7.1z TRUE

18 lists — — 2.1z TRUE

1S terminology 0.97 TRUE 69.5: TRUE -0.889 -0.25¢
2C conventions 0.66 FALSE 47.11 TRUE -0.990 -1.48¢
21 humor, invective -0.73 TRUE 32.9¢ TRUE -0.159 -0.21¢
22 colloquialisms -0.75 TRUE 51.8t TRUE 0.440 0.18¢
23 vague terms -0.79 TRUE 17.8¢ FALSE -0.214 -0.661
24 denotation -0.20 FALSE 21.9¢ FALSE 0.311 -0.00¢
25 explicit analogs -0.54 FALSE 33.6¢ TRUE -0.631 -0.311
26 figurative language -0.88 TRUE 24.7¢ FALSE -0.080 0.75:
27 examples 0.62 FALSE 19.72 FALSE 0.116 -0.301
28 ellipsis -0.52 FALSE 43.3: TRUE -0.272  0.87¢
29 binders & hedges 0.18 FALSE 36.1¢ TRUE 0.169 1.061
3C particles, emphatics -0.61 FALSE 31.6¢ TRUE 0.840 -0.37¢
31 third person -0.48 FALSE 27.6: TRUE -0.047 -0.56(
32 causative subordination 0.22 FALSE 30.77 TRUE 0.060 -0.881
33 complex sentences -0.06 FALSE 14.21 FALSE -0.240 0.31¢
34 same-sense domain verbs 0.73 TRUE 72.0¢ TRUE -0.929 -2.05¢
35 present tense 0.53 FALSE 59.8¢ TRUE -1.006 -0.01¢
3€ stative sentences -0.26 FALSE 57.4¢ TRUE 0.216 0.01-
37 passives 0.33 FALSE 24.5€ FALSE 0.598 -0.201
38 interrogatives & imperativi  -0.07 FALSE 47.11 TRUE -0.459 0.73¢
3¢ opinions & belief -0.48 FALSE 12.2¢ FALSE 0.867 -0.45:
4C generic reference 0.67 FALSE 34.4¢ TRUE -0.316  0.61(
41 unambiguous refs 0.29 FALSE 39.7¢ TRUE -0.516 -0.27¢
42 nominalizations 0.46 FALSE 38.7¢ TRUE -0.060 0.291]

Table VIII: Descriptive Statistics for Inventoryetns, by Text
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But let us first look at raters’ assessments of ovdoadument technicality. For convenience, the
relevant row from Table VII is duplicated below, suppletadnwith figures giving the standard
deviation for the technicality rating of each textdatine average standard deviation for the
normalized values of all normally-distributed items.

# ITEM PA S P LE B CE R L AP

43 technicality rating 1.2 13 13 28 36 39 39 40 50

technicality rating std. dev. 0.53 0.54 0.64 1.03 1.02 1.15 0.99 1.10 0.21
average standard deviation 1.15 1.44 1.16 1.46 1.24 1.11 1.29 1.25 1.01

Table IX: Overall Technicality Statistics, by Text

The measures of deviation first. The average figuredagntg consistent across the nine texts,
ranging from 1.01 to 1.46. Superficially, the narrow range sugdlat raters tended to treat all
texts similarly; the value itself that raters tendedagree on ratings to some degree. Given a
hypothetical average item rating of 2.5, 68% of raters piekealue between 1.04 to 3.96 for the
literary essayLE) and between 1.49 and 3.51 for the academic papgr\(alues can range from

1 to 5, so the standard deviations are fairly great. lema every case save that of the catalog
entry (CE), deviation in the rating of technicality itselfl@ever, sometimes much lower, than the
average. People tended to agree on the overall ratmgl@¢ument’s technicality.

These technicality ratings show the nine documentsntal four groups. Three documents are
quite lacking in technicality: aact from theplay “Who’s Afraid of Virginia Woolf?” which is
almost all colloquial dialogue, them“The Snake” by Emily Dickinson, and the O. Heshort
story “The Gift of the Magi”. All three are fiction. Thigerary essay an excerpt of Chapter VIII
from Henry James’ “Mont Ste. Michel and Chartresilisfin a class by itsel—tending towards
technicality, but rather less than more. Though deseziif something in the real world (the
stained glass windows in Chartres cathedral), Jamegudme is florid and overwrought by
contemporary standards. Four documents constitute a tbig gFhese texts have nothing to do
with entertainment and represent that great body dfemrmaterial that people use in everyday
life with little thought. They include bBrochureput out by a seed company telling how to grown
a beautiful lawn, thentry for a cordless phone from a retailecatalogue arecipe from Irma
Rombauer’s “The Joy of Cooking”, and the dosology sheamtfa cold medicine (entitled
somewhat misleadinglyabel). Finally, an academic paper(Philip Resnik: “WordNet and
Distributional Analysis: A Class-based Approach to takDiscovery”) stands off by itself at the
top of the scale. Every rater bar one judged this teketwholly technical.

=) CE

PA S LE B rR L AP

1.0 2.0 3.0 4.0 5.0

Figure 2. A Graph of the Sample Texts’ Technicality

The technicality dimension of the nine sample texds been graphed in Figure 2. The values
assigned to the various texts seem quite reasonable s dees the ordering that results; and for
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seven of the nine texts, the variance in ratersmases of technicality is lower than the average
variance for all features, suggesting that people tengreeavith one another in their assessment
of technicality.

The 42 items that compose the body of the inventotgatethese technicality values to some
degree, the majority at some level of significanceelVa of the items exceed tRécritical value
and correlate with technicality at the 0.70 level oghbr. Others were found to be good
predictors by a single procedure: fifteen more items exkdde x* value, and another four
correlate significantly with technicality. All in lal32 of the 42 items in the inventory vary
meaningfully with the target feature according to on¢herother analysis or both. These items
have been retained in the revised inventory.

The following narrative summarizes features that vieoed to be meaningful predictors of text
technicality. Individual items are italicized. Items igfh both passed thg” test and possess
significant correlation coefficients are listed i tirst paragraph. Others which were shown to be
meaningful by a single procedure follow after.

A technical text is quite likely to have afentified topicon which it isfocused It will
communicate knowledgdbout that topic in aerious and objectivenanner, developing
its thought in dogical, orderlyway. This produces a document withiararchical
organizationin which information can baccessed at randarn®ections in such
documents often beétles or headingsAuthors typically useterminologyspecific to
the domain and avoidolloquialisms andhumor or invectiveTheir writing is likely to
usesame-sense domain verosd to makegeneric referencefalk about classes rather
than individuals).

Technical texts frequently have satroductionand atable or contents or indeXhey
may usecitationsbut avoidquoted dialogueMaterial may be presented wgpecial
fonts or punctuatiomr according to some commonly-underst@odvention It avoids
vague term®r figurative languagend tends to usexplicit analogiesunambiguous
referencesandnominalizations

A number of syntactic characteristics suggest teclilyicakchnical writing uses few
interrogative or imperativesentences, but sentences incorporating some foiime'odre
common. Statements are often couched iritind personand thepresent tensand
employsubordination suggesting cauaad effectBinders and hedgeare used to knit
the narrative together. Writing can be demdigpsesare frequentparticles or emphatics
rare.

What of the ten items that do not show much abildy predict technicality? These are:
increasing complexity in the contergrammatical writing connotative languageexamples
complex sentencepassive constructionsandstatements of opinion or belielin addition, the
three items which directly count instances all appedret weak indicatorgerms defined in the
text non-textual element&uch as figures), andsts The inventory has been revised and these
items removed from it.

Caution must be exercised in removing items, howevensider #3¢itations Although this item
passes they’ test, its coefficient of correlation with techritais 0.52, not a level usually
considered significant. Yet most people would deem citattonbe a very strong indicator of
technicality. Why does the data not support this? A labkhe sample texts and their overall
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technicality ratings provides an explanation. Of tle filocuments judged fairly technical, only
one incorporates citations. This did not happen becdwesesample set was too small or ill-
chosen. It is a fact that many of the texts we readry day—instructions and directions,
information sheets—daot cite authorities buare fairly technical. It seems that there is more
than one way for a text to be technical.

Examination of the ten items does not provide any ctimgpeeason to reconsider any deletion,
however. Each was a plausible candidate to indicateitedity; it is also plausible for rating to
have found this not to be so. Grammaticality, comglemtences, lists—it is possible to imagine
both technical and non-technical texts which posaeddack these and the other featuilesms
defined in the texis the one likely exception, and both it and the other items which count
instances require additional scrutiny.

8. Results

8.1 Revising the Inventory
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Table X presents the organization of the inventoryiseel in accordance with the results
presented in the last section. The three columns emight classify the remaining itemsyAE
indicates the sort of rating involved (binary or sdalesCOPE the extent of text inspected as a
basis for the rating (sentence, paragraph, page or eltim@ment), andPHERE the linguistic
category involved (lexical, syntactic, semantic orgpnatic).

The greatest change is the removal of the three wemth count instances—all values are now
either binary or scale ratings, yes/no or 1-in-5. ifkentory continues to offer items which can
be evaluated automatically, either easily or with seffert, as well as ones which only a person
can adjudicate. This is fortuitous. A rating scheme @gtin the hands of the rater would be open
to criticism as overly subjective even if it assésaesingle ill-defined feature in terms of a number
of more obvious ones. The retention of features witances can be counted—third person;
present-tense verbs—in course of assessing their pnegatethe text provides an objective basis

ITEM TITLE TYPE SCOPE SPHERE
1. an introduction or summary setting out the contentBinary = document syntactic
2. a table of contents, index, appendices? binary = document syntactic
3. citations? binary  document lexical
4. quoted dialog? binary  document syntactic
5. special fonts and punctuation? binary  document lexical
6. title and headings follow a convention? binary  document pragmatic
7. does the text clearly identify its topic? binary  document pragmatic
8. is the text focused on its topic? binary  document pragmatic
9. does it communicate a body of knowledge? binary  document pragmatic

10. is the treatment serious and objective? binary  document pragmatic

11. is the presentation of ideas orderly and logical? binary = document pragmatic

12. is the material organized hierarchically? binary  document syntactic

13. are topics accessible at random? binary  document pragmatic

14. domain-specific terminology? scalar page lexical

15. conventional expressions or formulae? scalar page lexical

16. humor, sarcasm, invective? scalar page pragmatic

17. colloquialisms? scalar page lexical

18. vague terms? scalar  paragraph semantic

19. explicit analogs only? scalar  paragraph semantic

20. figurative language? scalar  paragraph semantic

21. ellipsis? scalar  paragraph syntactic

22. text binders, general hedges? scalar  paragraph syntactic

23. discourse particles, general emphatics? scalar  paragraph syntactic

24. use of the third person? scalar  paragraph syntactic

25. causative subordination? scalar  paragraph semantic

26. domain-specific verbs with single senses? scalar  paragraph semantic

27. verbs in present tense? scalar  paragraph syntactic

28. ‘be’ sentences? scalar  paragraph syntactic

29. interrogative and imperative sentences? scalar  paragraph syntactic

30. generic reference? scalar sentence  semantic

31. unambiguous references? 24 scalar sentence  semantic

32. nominalizations? scalar sentence  syntactic

TalldaV. Maidand Tacbhwinal Tacd T omnd,



for any technicality rating based on the revised itmgn Contrariwise, an entirely automatic
rating procedure is implausible; technicality is just wmmplicated a notion to be assessable
without human intervention. All human beings are expénising language. It is therefore both
unsurprising and satisfying to see that the inventogingtmany items that employ users’ text
assessment skills. A second satisfying outcome is digaificant features were found in all
linguistic spheres. Every dimension of a text contribuitethe determination of its technicality.

Now to turn to a less positive result. The originaihgaprocedure took 104 minutes to complete
on average, a figure which includes the rating of dirlécatalogue entry as well as a 19-page
literary essay. This has been universally criticiasdbeing too lengthy. There is unfortunately no
obvious way to simplify matters. Sampling is alreadyn@peiised throughout the process. For
instance, the ‘essay’ in question is actually a chapben a 360-page book and therefore already
a sample. Raters are asked to choose sample units wheifev number of units (pages,
paragraphs, sentences) exceeds ten, and items havenbeed down to consider the smallest
unit consistent with getting a meaningful assessment.dsdo we look for a decrease in rating
time commensurate with the reduction in size of thvesee inventory—the time spent sampling
and counting syntactic constituents used in more thait@mas unchanged. A saving of perhaps
10 to 15 minutes is more likely.

One action which would reduce the effort and time in®@dhin rating significantly is to
discontinue the practice of asking raters to count iosg&0f an item in the sample text before
assessing its prevalence there with respect to texénmeral. This request is intended to ensure
that a rating is based on an accurate measure of thieufgar phenomenon’s presence in the
sample text. Dispensing with it might have a great immecthe accuracy of the rating. The
question is easy to decide, however; rate texts bath avid without counts and compare the
results. Such an experiment would also indicate how muueh would be saved by dropping
counting. It cannot be suggested however that we beletedropping the discipline of making
counts is likely to be satisfactory. Most likely acayravill suffer unduly. A better solution to the
problem must be found.

8.2 Using the Inventory

The results achieved thus far accomplish one of thes gddhis study—many researchers speak
of using technical text without indicating what they meand we simply wanted to know if this
rather ill-defined notion could be linked to more corerédatures of a text. Even without a
conclusive analysis of the data we have learned himis so. A related objective, to stimulate
interest in and discussion of practical efforts to gatee texts, is advanced by submitting these
results to public scrutiny. In that sense the study reddnere can be viewed as a pilot for more
comprehensive and exhaustive investigation of the mamnevhich these and other textual
features express the character of the variety of t@xinterest to researchers.

However we hope that going further at this time and phogia scheme to rate technicality in
terms of the features which have proven to be meanipgédictors will also be useful, both to
ourselves and to others who use texts they call teshriResearchers may want an objective
rating for the various documents in a corpus, or they simaply want to order texts on this
criterion. In so doing users may come to question oarsiter to identify likely features of a text
which we have missed. Such reactions will affectdbwetent and presentation of future versions
of the inventory.
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Therefore one final step remains—to construct a fornrmleompute a technicality rating from
values of the 32 meaningful predictor variables. The mbgious approach is to solve a system
of nine simultaneous linear equations in the 32 varighddsng as their coefficients the average
ratings presented in Table VII; Table XI recaps theseages for items shown to be indicators of
technicality. The solution values would provide the wenghtoefficients for a linear equation
combining the inventory ratings into a single value.

The number of equations in this set is less than ahgbar of variables, so traditional methods of
solving simultaneous linear equations, which require a squaefficient matrix, are not available
to us. Instead linear programming must be employed. Whewy ke simplex method this
technique squares the coefficient matrix by shiftingaexfriables to the equation’s right hand
side and setting their coefficients equal to zero, sglthe reduced set, and then iterating over
alternative combinations of variables to optimize $blution. Two consequences follow from this
situation: 1) many solutions are possible (depending lagyelyhich variables are in the matrix),
and 2) a solution does not necessarily employ all Vasab

The SOLVER® add-in supplied with Excel 5.0 employs linear programmingnigales and is
therefore suited to our problem. This equation solver ateilly resolve$ the set of rating
equations using nine variables. Any formula directly Base a single such solution would ignore
many of the items which appear to be meaningful indisatd technicality. This difficulty has
been turned to an advantage by partitioning the seemkitinto three groups of nine for which
solutions can be computed, and discarding the five iteinsver. Each of these three subsets can
be used to compute an independent technicality ratindneordolutions can be pooled on a one-
third basis each to compose a rating based on 27 iterok.geoup has been chosen to emphasize
a particular type of item. One contains items reftgcthe text'dexical andsyntacticfeatures. A
second includepragmaticfeatures that express the author’s purpose in writingetkie The last
group is more heterogeneous but holds a number of feahatgsartain to documestructure

The three groups follow. Items appear in inventory orther;parenthesized number after an item
is its position in theevisedversion. TheEXICO-SYNTACTIC group is composed oferminology
(#14), colloquialisms(#17), binders & hedgeg#22), particles, emphatic$#23), third person
(#24), present tense(#27), ‘be’ sentences(#28), interrogatives & imperatives(#29),
nominalizationg#32).
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1 introduction 1.C 4.C 2€ 2.¢€
2 ToC, Index 1.C 14 1.t 1€
3 citations 1.2 1.4 1.2 14
4 quoted dialog 4.¢ 1.2 1.C 1.C
5 fonts & punctuation 4.2 3.4 5.C
6 titles, headings 2.1 3.2

7 topic identified 1.5 4.€

8 focus on topic 1.4 5.C

9 communicate knowledge 1.2 4.€

1C serious, objective 1.2

11 orderly & logical 1.2

12 hierarchic organization 1.C

PoPRPRhMODMMDRRPRPRPRRPPDMDODNDRRPRPRPERE
ODMDNMO~NIMNOMMONONOOONNR R EEMOOCOOOO0O O

PhRrPRPRPPRPPRPORPPRPRPRRPRERONBIARORWORRERDNDN
INMMMODNONEREOOMEOMMMDNERMDOMOMO MMM O R =

2.2 2.2 4.7

1.C 1.4 2.C

1.2 2.€ 5.C

4.C 2.€ 2.€

2.4 3.t 3t 5.C

1.2 1.7 3.€ 3.7 5.C

2.2 4.& 4.€ 4. 5.C

3.2 4€ 5.C 5.C 4.k

2.C 4. 5.C 4.2 5.C

1.7 4.C 5.C 5, 4t 5.C

2.¢ 3.7 5.C 4€ 4.z 5.C

1.2 1.5 4.€ 3.2 34 A4¢

13 random access 1.z 1.C 1. 4.€ 3 423 4C
14 terminology 1.€ 1.7 3.2 34 3.5 4: 4.7
15 conventions 14 1.2 1.1 1E 1. 1t 3¢
16 humor, invective 4C 34 1.1 14 1.4 1.C 1.C
17 colloquialisms 4.2 3.2 14 14 14 1.C 1.C
18 vague terms 22 21 2C 1.kt 1.2 1.z 1.7
1S explicit analogs 1.2 2.C 2C 1z 1.z 1.3 1€
2C figurative language 2€ 34 3. 21 14 1.C 1.z
21 ellipsis 2. 2.¢€ 2.& 2.z 23 27 1€
22 binders & hedges 1.7 2.t 24 2.7 1€ 1t 34
23 particles, emphatics 25 2€ 2.2 1€ 1z 1.C 1.¢
24 third person 3.2 3.¢ 41 24 22 1€ 3.7
25 causative subordination 1.8 24 2.& 2.C 1.7 3.t 2E
2€ same-sense domain verbs 1z 1t 14 1€ 2E 21 1€ 2.¢
27 present tense 4: 2€ 3.€ 4.C 41 3.6 4t 41
28 ‘be’ sentences 2¢ 2¢& 1¢ 32 2¢ 1.2 1.8 2¢
2¢ interrogatives & imperatives 3.2 2.7 1€ 11 3Z 1z 3Z 3& 1t
3C generic reference 1€ 2z 2¢ 24 3€ 2& 2€ 34 3z
31 unambiguous refs 1.6 2t 22z 2z 2t 24 24 2¢& 2C
32 nominalizations 1.2 1¢ 21 17 2t 24 1z 2: 2t
technicality 1.2 13 13 28 36 39 39 40 50

Table XI: Normalized Average Values for Meaningful Ini@y Items, by Text

The PRAGMATIC group is made up ofopic identified(#7), focus on topig#8), communicate
knowledgg#9), serious, objectiv¢#10),orderly & logical (#11),hierarchic organization#12),
random accesg#13), humor, invectivé#16),figurative languag&#20).

The STRUCTURAL group containsToC, index(#2), citations (#3), quoted dialog(#4), fonts &
punctuation(#5), titles, heading$#6), conventiong#15), ellipsis (#21), causative subordination
(#25),same-sense domain ver26).

These particular groupings have been chosen for theiy.uRlating based solely on lexical and
syntactic features holds out the prospect of being autdmeata program could provide a
provisional assessment of technicality without humatervention. On the other hand a
document’s structure and pragmatic assumptions are the efeatobost amenable to being
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assessed after a simple scanning of it. This groupingsafior the quickest rating (and addresses
the problem identified at the end of the previous sektion

An alternative partitioning would group together into atfiier the most highly correlated items
or those accounting for the greatest amount of variaficgecond tier would contain the next
most meaningful nine items etc. Pooling would be accehgydi on the basis of the relative
importance of each tier's items. This is an equalisomable approach to take, but the practical
considerations detailed above proved more compelling—wedwikel to see this inventory used
so we have chosen the organization that is moredsiatasers.

Five items were dropped from the inventory list to redts&@umber to an even multiple of nine.
An alternative would have been to add the next four meesaningful items dropped from the
original inventory and make up another group of nine. Tmsiderations in our choice of which
items to drop were a) their relative unimportance atistical terms, and b) the difficulty or effort
involved in assessing them correctly. Items wereetfbee not deleted from the set of those which
both correlate highly and which exceed the appropriatieatrvalue, but instead from the least
meaningful items identified by just one of the two at@liechniques. These wenatroduction
(#1), vague terms(#18), explicit analogs(#19), generic referencg#30), andunambiguous
referenceg#31).

Simplex solution of the equation set provides coefficigeights for each of the three subsets of
items. In the formulae that follow, variable subsarifdentify the item they apply to in the
inventory.

LEXICO-SYNTACTIC:

0.69 X4 - 0.20 X7 + 1.17 %> + 0.14 %3 + 0.42 %4
+ 0.05 )@7 - 0.67 )ég - 0.49 )§g - 0.24 )§2 = TTLEXSYN

PRAGMATIC:

- 570X + 3.17% + 14.03% - 10.17 %o - 0.74 X1
- 0.01 )ﬁz + 1.34 )gg + 3.09 )ge - 4.76 )éo = TTPRAG

STRUCTURAL

0.65X% - 0.23%- 0.85X + 1.47 % - 1.68 X%
+ 1.03 )ﬁs - 0.19 )él - 0.16 )§5 + 1.19 )ée = TTSTRUCT

An inspection of these three formulas shows that chnieality rating based on lexical and
syntactic features is most strongly affectedbbyders and hedged erminologyand sentences
involving ‘be’ are next in importance. The greatest contributora ppagmatic computation are
communicate knowledgand serious, objectivereatment of andentified topic Figurative
languageand humor, invectiverank below. The structural rating is based mostlyfants &
punctuation titles, headingand same-sense domain verlvgith conventionsand quoted dialog
coming next.

The relative scale of the coefficients gives an miiti;y of the quality of the equation’s fit to the
data on which it is based. A variable outweighed subatignby one or more of its peers
contributes less to the computation, and beyond some ifojresence in the equation becomes
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questionable. According to this rule of thumb, the pragnslution is markedly inferior to the
others. Its coefficients range over four orders of ntada, 14.03 focommunicate knowledde
0.01 forhierarchic organization Elsewhere the range is two orders (1.17 to 0.05) or o8 (
to 0.19).

A technicality rating involving all 27 meaningful featui@s a equal basis would be:
1/3 TTiexsyn + 1/3 TTerac + 1/3 TTstruct = TT

The multiplicity of formulae provided in this sectionees to underline the provisional nature of
the results reported here. The technicality formulatspottom, based on a partial analysis of
some 200 ratings of nine texts. It is subject to chasgadditional analysis is performed on the
existing data and further experimentation conducted. Haweubject to these qualifications, we
believe it can play a useful role in characterizing ¢cbexmonly used but ill-defined concept of
text technicality.

9. Future Work

A number of tasks for the future follow directly fromettvork done to date. The most obvious is
to perform the additional controlled administrationsdeekto test and revalidate the revised
inventory. This might necessitate further adjustmemigstcontents and more testing. Next, new
texts should be rated with the inventory to test thentila for computing a technicality rating.
Multivariate statistical analysis must be completed raagt have an impact on this line of activity.
There are also a number of additional tasks that worddgtihen the overall study.

» Data accumulated in the pre-study could be compared withptbdtuced in the main study.
Although the rating procedure changed somewhat betweetnwthevents, this change was
evolutionary rather than revolutionary. If the pre-stddya is consistent with the main body,
incorporating it would add a tenth rather different docurberthe sample set, a chapter from
an introductory accounting text.

» Although they have been labelldzk’ verbsetc, more accurate naming for a number of items
in the inventory would reflect the fact that whatmeasured is the raterimpressionof a
given syntactic phenomenon. Subjectivity is introducedway factors here: 1) the rater may
or may not have an accurate impression of the featpre’sence in the text; and 2) raters will
certainly vary in their opinions about such a featue€surrence in text in generalThe latter
information is not readily measured. The former, haaveean be checked against the counts
of instances that raters were asked to make during tihg pocess. Although the duration of
the process and the number of texts involved worked aghm&eeping of complete records,
enough data is available to permit an investigation @iv raccurately raters perceived
countable syntactic phenomena in the texts, and sh& suitable subject of a sub-study.
Variance between raters’ impressions of the frequen@y syntactic feature in a text should
not exceed the variance in their opinions about legive occurrence in the text, or the latter
data risks being confounded.

» The rater population divides naturally into two groups, ¢hoBo work in the KAML lab, and
others who were recruited from a local Usenet contarelt would be interesting to compare
the results achieved by these two distinct groups. Re¢emsded the time they spent rating
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each text; also of interest would be comparisons l@iviee results of those who took less
than 40 minutes on average, those who took 40 to 100 mianigshose who took more than
100 minutes. Did speed introduce any differences?

Douglas Biber’'s work is of great interest to us. Histdeas overlap ours on the lexical and
syntactic levels and offer the major advantage ofgoeinjective and therefore calculable in an
automatic fashion (indeed, only the most highly mogédaindividual could face counting the

words and characters needed to accumulate them). Althoeglownot believe that technicality

can be predicted by features on these two textual leleie, it would certainly be worthwhile to

find out if we are wrong. It would also be interestingapply the revised inventory to the Brown
corpus, paralleling Cutting and Karlgren’'s application otilbsst of Biber’s features to the texts
that compose it. This would produce technicality ratiogsafcorpus in common use.
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! Scientific’ is a near but not exact synonym. For iicity, technical’ and technicality’ will be used eksively
in this paper.

2 Some of the categories in the ICE classification apfmehe genres while others are not.
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% Public’is not a synonym for printed’, nor Pprivatér hon-printed’. For our purposes however the equivaen
holds. We are not interested in printed, private comoations or in spoken language of any sort.

* Kittredge (1987) makes a similar argument, emphasizing thstreamts on a sublanguage which render it

computationally tractable.
e.g. weather reports, horoscopes, recipes, product documenszrvice manuals.
e.g. letters, newspaper stories, technical abstgaisynment rregulations.

By this term Hutchins means “the numerous devices bhghmemporal, logical, causal and many other types of
relationships between sentences or clauses are sidhatirimarily conjunctions and sentence adverbs (like
‘while, 'afterwards, 'because’) that express temporal, spatial or causal connections. Hutchins remarks that “there
iS no necessary correspondence between the sequence of sentences or clauses in a text and the logical or
chronological sequence of their respective propositions, actions or events.”

8 Narrative, descriptive, classificatory and evaluative.

° A classification of the roles of particular episodes in the development of the thought. A number of schemes have
been proposed for fiction; Hutchins adapts them without difficulty to different categories of scientific papers.

10 a sixth dimension, on-line informational elaboration, has not been used in subsequent analysis.

1 See Biber 1989 for an evaluation and critique of previous linguistic typologies and a discussion of issues
involved in the task.

12 The page rather than the section was used because the former seemed to be a better classifier. Many documents
are not well-structured into sections, but thereis a practical physical limit to the size a page can be.

13 The objective was to assess the number of sentencesin which 'be’ was the main verb.

4 Our experience in running an experiment over the Internet was positive. We would do it again. It provides an
amost cost-free opportunity of tapping individuals who share a community of interest rather than geographic
proximity (Usenet respondents had approximately the same post-graduate background as lab staff), and
permitted quite close contact between experimenter and subject via email as necessary.

15 SOLVER was developed for Microsoft by Frontline Systems, http://www.frontsys.com/. See their site for more
information on its operation.

16 Solutions were verified by substitution into the original equations; certain computations were duplicated using
the LinPro v2.0 public domain linear programming tool.

" Human error is athird confounding factor.
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Appendix A:

Technical Text

Rating Form



Text Technicality =

/

TITLE RATER

Choose 10 pages from documents longer than ten pages. Pick 10 paragraphs from these pages or directly from shorter documents. Pick 10
sentences from the paragraphs or directly from a text less than ten paragraphs long. Record your choices below. See the manual for more
information on sampling.

Sample 1 2 3

NOT SAMPLED 4 £ 6

7 8 g 10
PAGE PARA SENT PAGE PARA SENT PAGE PARA SENT PAGE PARA SENT

Take any sample pages out of the second copy of the document. Draw a bar besides the selected paragraph on these pages and highlight the
chosen sentence within it.

Entire Document

Read the document. Answer the following questions based on your observations of and conclusions about the entire text. Turn to the manual for
more information on how to assess particular items.

YES/NO YES NO
COMPONENTS

1. an introduction or a summary setting out the content? /

Does a section or subsection recap the document’s message? This can be an Introduction, Summary or Conclusion, or items particular to the
subject at hand such as a list of ingredients in a cookbook.

2. atable of contents, index, appendices? /

Is the document augmented with one or more of: table of contents; list of tables, figures, illustrations; glossary, index, appendices? Do not count a
colophon, dedication, frontispiece or postscript.

3. citations? /
Citations in the body like [Smith, 1993] or a list of references at the end qualify. A list of recommended readings would be counted under the previous
item.

4. quoted dialog? /

Any repeated use counts. Direct or verbatim quotations are usually set off with single or double quotes and often accompanied by a reference to the
speaker: "Don't be silly!", she said.

5. special fonts and punctuation? /

A catch-all for everything from mathematical formulae and card suits in bridge hands, to the use of a different typeface to set off 'Don't be silly’ in item
4. Instances are usually easy to detect.

6. title and headings follow a convention? /

Look for Introductory, Proceeding, Collected Papers, Manual, Workbook etc in titles; for Results, Methodology or prefixed runs of letters, roman or
arabic numerals in chapter and section headings.




16.

17.

CONTENT

7. does the text clearly identify its topic? /

Does the text identify the topic outright if it isn’t obvious? Is the purpose of the document mentioned explicitlyéa textbook is introductory; a paper
surveys a topic; a manual deals with an upgrade. Does the author indicate the scope and limit of his treatment, perhaps by contrasting it with other
texts?

YES NO

8. is the text focused on its topic? /

Does discussion stay on topic or introduce material extraneous to the author's purpose? Conversely, does it give enough information to cover the
topic convincingly? Are any obvious issues skipped?

9. does it communicate a body of knowledge? /

Does the text add something to the discussion of its topic, either factual information or an interpretation of facts? Can you summarize its message
other than to say 'this is a book about..."?

10. Iis the treatment serious and objective? /

Serious treatment means trying to communicate a message rather than to entertain or to amuse. Objective treatment means the author attempts to
present facts independent of his beliefs or opinions. Objectivity does not mean that a text cannot contain opinion, just that it distinguishes statements
of belief from statements of fact.

ORGANIZATION

11. is the presentation of ideas orderly and logical? /

Does the discussion begin with definitions or fundamental concepts and build from there? Is the presence or location of any idea surprising? Are
arguments complete and coherent? Does the development suggest thought and planning?

12. does discussion become more complex as it proceeds? /

Gauge this by checking whether concepts introduced towards the end specialize more general ones presented earlier in the text. Consider several;
write down those you check in the margin of this form.

13. is the material organized hierarchically? /
Check the organization of sections within chapters, of subsections within sections. Do the subjects of subordinate units fall within the scope of their
parent?

14. are topics accessible at random? /

After reading the text can you turn directly to the approximate place where a given concept is discussed?

15. is writing grammatical, are sentences well-formed? /
Do you have to re-read sentences to get their meaning? Does the discussion flow? Is the author's style obtrusive?

Page Samples

Set the original document aside and turn to the sample pages, if any. The rest of the rating uses samples exclusively: first pages, then paragraphs
and finally sentences. Look at the pages now and count how often features mentioned in the next three items occur, recording examples on the
adjacent dotted line as requested. Enter the total on the line at the end of the item.

Counts #

terms defined in the texXtook for terms defined by the author. Count occurrences; the same term appearing twice would count
as two. Defined terms often appear in an index and their first occurrence may be styled to stand out from the body of the text. Is there a glossary?

non-textual element$ion-textual items are drawings, photographs, figures, tables etcéanything that supplements the text. Note the
various kinds on the dotted line. Do not count lists.



18.

lists: Lists may be embedded in the body or broken out into paragraphs. They often start with an introducer that ends in a colon; individual
points may begin with a bullet, long dash or incrementing key. Points can be entire sentences, clauses or phrases, and can end with commas or
semicolons, or without punctuation. The chosen style is used consistently throughout the list.

Scales

To grade an aspect of the text on a scale, compare it against your impression of that feature’s prevalence in writing in general and check the scale. If
itis

6 much more commontthan usual, check thus: PRESENT | \Y | | | | | ABSENT
6 about as common as usual, check thus: PRESENT | | | \Y | | | ABSENT
6 much less common than usual, check thus: PRESENT | | | | | \Y | ABSENT

The other two grades are somewhat more or somewhat less common than usual. We ask you to count instances in some items. These are meant to
give a basis for whatever grade you pick. Note observations or examples that add substance to your rating on the lines below an item. Copy short
examples entirely; identify long ones in page/paragraph/sentence form. Rate any item that is inappropriate to the text 'absent’.

19. domain-specific terminology? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ABSENT

Count all domain-specific terms in the sample. These can be common or proper names, abbreviations like NASA or even symbols: TEX. They may
be inventions: firmware or existing words reused in a sense peculiar to the domain: function in mathematics. Most terms are nouns or noun phrases,
but be alert for the occasional verb or modifier. Include all domain-specific terms, not just those defined in the text. Record instances and their total
number and rate the text.

total domain-specific ........ccccevvervennes INSTANCES .vvieieiiiir ettt ne e

20. conventional expressions or formutae e | | | | | |

A formal proof often begins with consider and assume and ends with a box: *. Academic writing commonly uses italicized Latin abbreviations in
connection with citations: ibid., op. cit., et al. Describe in a few words any convention you encounter and rate accordingly.

total conventions ..........ccceevevvenneee INStANCES Of CONVENTION ......eeviecectectee et eens

21. humor, sarcasm, invective? e | | | | | e

These literary devices are not marked in any consistent way. Record page/para/sent details and a word or phrase identifying each instance. Count
them and evaluate the total to rate the text.

Paragraph Samples

Take a pencil and underline all verbs in your paragraph samples with straight (or colored) lines. Count them; this count will be used in a number of
ratings to come.
total verbs ...



22.

23.

24.

25.

26.

27.

CO”OC]Ui&"SIT]S? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Count colloguial, idiomatic and informal phrases like go figure and contractions like isn't. Record the counts and the instances of colloquialisms. Rate
the text in the light of these totals.

total contractions .................. total colloquialisms ..........ccceuune. instances of colloquialisms ...................

vague terms? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Count instances of terms like thing, idea, action etc. Ignore such terms when they occur in idioms. Record instances and the total and rate the
text.

total vague terms ..........ccooecvieenne. inStances Of Vague terMS ..o

meaning conveyed by denotation? meser | | | | | [sesew

Investigate this negativelyélook for words or phrases with connotations. A sentence beginning with obviously may beg the question; compare file
actor to movie star Record each instance and the total number, then rate the text.

total connotative words/phrases ...........cccceeervrene. instances of connotation ..........ccovvrrrrsrseee e

eXpliCit analogs only? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Decide whether candidates figures are analogies or similes and whether the analogous relationship is clearly identified. Only if both conditions are
true should this feature be rated present. Similies are comparisons involving two unlike thing: my love is like a red, red rose. Analogies are extended
similes spanning a number of sentences; analogs usually resemble each other on more than one aspect or in a deep rather than a surface way. Both
may be introduced by like or as. Record the total and a word identifying each explicit analogy. Rate the text.

total analogies ...........cccuene. total explicit .........ccccvvenee. instances of explicit analogy ........c.ccoevreercrnnnes

figurative Ianguage? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Similes may be introduced by like or as while metaphors are just used in place: a glaring error. Each is a single phrase. See the manual for other
less common figures. Count the number of figures; circle them in the text to record them. Enter the total below and rate the text.

total figures

examples? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Examples are often preceded by e.g. or set out from the body of the text in some way. Record each in page/para/sent notation along with a key word
to identify it. Rate their frequency in the text.

total examples .......ccooovverecinnne iNSTANCES Of BXAMPIES ...evveececierrer e



28.

29.

30.

31.

32.

33.

34.

e”IpSIS7 PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Ellipsis tends to occur in repeated structures; nouns, verbs or prepositions are dropped from later elements in the series. Record instances by adding
a 'V’ insert mark where words have been dropped and rate the text according to your overall impression.

total ellipses

text binders, general hedges? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ABSENT

Count and record instances of sequencers like first, second, ... and link words like next, however etc. Binders and hedges often appear at the
beginning or end of sentences, or between clauses. Rate the text. in the light of your findings.

total ..o binder & Nedge INSTANCES ... s

discourse particles, general emphatics? emeser | | | | | |sesen

Count discourse particles (isn't it?, eh, as a matter of fact) and emphasizers (certainly, clearly, without a doubt). Evaluate these counts to rate the
text.

total discourse particles .........ccovvveeenneieennicenns total eMPhAtICS ....c.cveveeeiccerr s

use of the third person? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT
Record the total number of pronouns and the number in third person. Ignore the singular/plural distinction. Rate the text in the light of these counts.
total ProNOUNS .....ceceeieieccer e 10tAl 3 PEISON .vvvorvvveenereeeeeeeesseseess s sssssssssssssssssssessnesens
causative subordination? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Count the number of subordinate or coordinate sentences that use words marking a cause-effect relationship: since, because, if...then, as
(conjunction), when etc. Enter the total and grade the text.

total SENTENCES ...cvviviceeieeecteeeee e OtAl CAUSAl ....veeceecvecececee et

complex sentence structure? mesar | | | | | |wesenr

Classify sentences as either simple or complex. Simple sentences have a single clause, complex ones have two or more. Grade the text in the light
of your counts.

total SIMPIE ... tOtal COMPIEX .o

domain-specific verbs with single senses? weser | | | | | |sesew

Record verbs that are used in a sense particular to the domain of discourse. Ascertain if each has a second more general sense. Use a dictionary as
necessary. Record the number of domain-specific and multiple-sense domain-specific verbs and instances of the latter and rate the text accordingly.

total domain-Specific ........cooverrrrecenriricicnns total multiple-sense domain-Specific ..........cooovvverevrnicrernnenee

INSTANCES OF MUILIPIE-SENSE ...t



35. verbs in present tense? mesar | | | | | | sesew

Count the number of verbs in present tense. Ignore modals and the perfect/progressive distinction. Compare this figure to the total number of verbs
and rate the text.

tOtal VEIDS .o total PreSent teNSE .......ccvvvecerrrce s

36. be’sentences? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ABSENT

Count the number of verbs which are some form of be or become. Ignore other statives like seem, feel etc. Evaluate this figure and the total
number of verbs and rate the text.

tOtal VEIDS .o total Stative VErDS ...

37. passive constructions? e | | | | | e
Count the number of verbs in passive voice: | was seen vs | see. Compare this figure to the total number of verbs and rate the text.
tOtal VEIDS .o total PaSSIVE VEIDS ..o e

38. interrogative and imperative sentences? eesew | | | | | |wesen

Questions end with a ?. Commands may end with an | and often begin with a verb; they frequently appear in a series. Record your count of each
kind of sentence and evaluate the text.

total QUESHIONS ....vveeeeeiccc s total CoMMANDS ..o e

39. statements of opinion or belief? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ABSENT

Count the number of statements of opinion. Identify them by highlighting in a contrasting color or with a marginal notation. Record a key word for
each below. Evaluate the total to rate the text.

total opiNIoNS .......cceeeeererecciereeinns iNSTANCES Of OPINION ... e

Sentence Samples

Underline all noun phrases in your sentence samples with wiggly (or colored) lines. Count them and enter this number in the item below. For our
purposes, a noun phrase contains a single head noun. Thus the only recently-deceased president elect is a single noun phrase, while the boy on the
boat is two: the boy and the boat.

40. generic reference? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ABSENT

Count noun phrases that refer to an entire class rather than to an individual. A or an is often used in such generic phrases but the can also mark
a class (the lion is a carnivore), or no article be used at all (lions are camnivores). Record your count, evaluate it and rate the text accordingly.

t0tal NPS ..o total generic NPS ...

41. unambiguous references? meser | | | | | | sesew

Pronouns stand for nouns but it is not always clear for which noun. Confusion can also arise when nouns refer to one another. A good indication of
ambiguity is having to re-read a sentence to get its gist. Count and record instances of ambiguous reference and rate the text.

total references ... instances of ambiguous reference ..........cccovcncnicnicnicniens



42.

43.

nominalizations? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Nominalization converts a verb to a noun, which then can be talked about as a thing: He laughed at the joke yields laughing and laughter.
Distinguish between nominalizations within the domain of discourse and ones outside it. Count instances and rate the text on the total
nominalizations.

total nominalizations ..........cccovveenrniniienns total domain-specific nominalizations ...........cooceevrnicerninienns

text technicality? PRESENT ‘ ‘ ‘ ‘ ‘ ‘ ABSENT

Give your own opinion of the technicality of this text. Base it on whatever factors seem pertinent to you, whether mentioned in this inventory or not. If
possible give the reasons for your rating.

why?



