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Abstract: One of the problems with the web and its tools for browsing and
searching its contents is that its genre heterogeneity is not sufficently accounted
for. Recent years have demonstrated some successful efforts in algorithmic
genre identification, but the area is still in its infancy. This paper presents the
general conception of genre and how document structure may be used as an
additional discriminative feature in algorithmic genre identification.

1 Introduction

The web is nowadays an almost self-evident source in any information seeking task. It
is sometimes described as a huge digital library, a statement which is refuted by others
who object that it is not a library since it is not carefully organized. The description,
indexing and classification of its contents that characterizes an ordinary library does not
characterizes the web. However, it cannot be denied that the web is a huge repository
of documents and in that respect resembles an ordinary library. Therefore, methods
and techniques that apply to library collections may be (and is) adopted for the web.

One of the main properties of the web that distinguishes it from a physical library
is its heterogeneity with respect to genre. Genre as a reflection of typifications in
documentary and communicative practices is generally not taken care of in all the tools
available for browsing and searching the web. Most efforts in improving information
seeking tools focus on topical retrieval and seem to consider genre adherence as a
secondary matter.

Genre is generally not fully considered in libraries either, but the classification
schemes used in libraries to organize its collections do incorporate aspects on genre,
though genre is often counted among the so called form subdivisions of classification
schemes. (Wilson & Robinson, 1990) But it has been emphasized by Crowston &
Kwasnik (2003) that the understanding of genre within Library and Information Sci-
ence and library practices is shallow, which sometimes is explained by the fact that
genre within library collections is not considered a problem. They also observed that
library collections demonstrate a rather restricted genre repertoire in comparison to the
web. What is more is that library classification schemes have a bias for library collec-
tions and do not transfer well for application to extensive collections of web documents,
at least not to the extent that it can be used to cover its entirety.



The economic unfeasibility of having humans to classify the complete contents
of the web is apparent, and if we want to take advantage of the web’s encompassing
coverage we have to rely on algorithmic approaches to the description, indexing and
classification of its contents. With respect to its contents in terms of topic, theme or
subject matter, much work has been and is being done. More scarce are the attempts to
algorithmically organize contents from the perspective of genre.

Recent years have seen an increasing interest in algorithmic genre identification,
mainly within computational linguistics and computer science, and mainly with respect
to textual documents. Such attempts demonstrate that genre is not a straight-forward
concept. Many consider genre as a matter of artefactual style only (e.g. Bogdanov &
Worring, 2001; Dewdney et al., 2001; Folch et al., 2000), while others take a more
sociocultural stance and consider genre as a reflection of communicative purpose (e.g.
Kessler et al., 1997; Wolters & Kirsten, 1999; Rauber & Muller-Kogler, 2001).

1.1 Genre

Though genre may be best known in the context of literary studies, genre is referred to
in many areas. Swales (1990) gives an extensive overview of its occurrence. To this
may be added the recent attention given to the concept as a framework for the study of
organizational communication. (e.g. Orlikowski & Yates, 1994; Honkaranta, 2003)

From the perspective of the so called new genre theory, genre is usually considered
a triple of 1) communicative purpose in particular situations, 2) a discourse community
in which communication and documentation activities take place, and 3) a set of typi-
fied artefacts. (Cf. Swales, 1990; Mayes, 2003; Bazerman, 1994) For Carolyn Miller,
in her seminal article of the 1980s, genre is understood as “typified rhetorical actions
based in recurrent situations” (Miller, 1994) and thus a sociocultural and sociolinguistic
phenomenon.

The new genre theory reflects an inductive approach in which empirical studies is
carried out in order to describe genre artefacts and the conceptions and expectations
of particular genres. Some genres have gained more interest than others. The research
article is one of these, and Chapter 7 of (Swales, 1990) demonstrates this, where the
research article is investigated against the background of the common sequential IMRD
structure — Introduction, Method, Results and Discussion — with an extensive exposé
of earlier studies. At least in some domains it is expected that all articles obey the
IMRD formula in order to be accepted. There are other structural typifications as well.
For instance, it is common to start a research article from a general reasoning and
narrow it down to a more specific problem while at the end of the discussion moving
out from the particular to the general.

Genre theory provides background knowledge for the identification of genre if it it
can be reasonably assumed that their findings reflect the ways that humans recognize
genre. One aspect of particular impact is that genre relates to human practices in a way
that both “shapes the schematic structure of the discourse and influences and constrains
choice of content and style” (Swales, 1990, p. 58). Neither communicative purpose,
communities of practices, nor artefacts can be given evident primacy over any other
aspect on genre.

Linguists in general, in addition to the term genre, operate with terms that have
similar connotations. One of these termsadgister, preferred by e.g. Biber & Fine-
gan (1994) that compared with genre theory are more directed towards the details in
how language is used. Swanson (2003, p. 21f), who studies the use of anaphoric and
cataphoric constructs within different genres, argues for a distinction where genre is



associated with cultural context and the word register with situational context. The
register, for Swanson, is a mediator of the realization of a genre.

In any case, genre is inherently an abstract construal of documentary practices. This
abstraction is determined by the three very general variables referred to above, but for
the identification of genre we must rely on the third observable variable — the arte-
fact. Here is a tension to be found, between individual variation and genre typification.
Within one and the same communicative situation and discourse community different
people may realize their artefacts in slightly different ways. Genre identification must
identify the non-variable aspects of the artefacts and at the same time bear in mind that
individual variation over time may change the genre. In addition, genres may be identi-
fied on different levels of granularity. (Cf. Santini, 2006) The genre of research articles
is a very broad one. It is obvious that research articles are used within many different
scholarly communities where authorial conventions differ. It may also be supposed that
research articles are not always produced with the same intentions or purposes. The
communicative purpose is a cumbersome variable, as has been admitted by Askehave
& Swales (2001), and it is not always evident that the purpose of a research article
is the intention of reporting on research, which may be a common conception of its
purpose.

Genres need not to have commonly recognized names. (Cf. Santini, 2005; Fer-
guson, 1994, p. 22) Maybe it is reasonable to look at the term research article as a
common denominator for a set of unlabeled genres. The indeterminacy of genre ne-
cessitates that any algorithm for genre identification refrain as far as possible from any
presupposition of a finite and predetermined space of labeled genres.

1.2 Genre as a Reflection of Speech Acts

The idea of genre theory is that genre is a conflation of language use and action, an oth-
erwise common focus for any sociolinguistic theory influenced by certain philosophies
of language. For instance, Austin (1975, p. 5) stated that a linguistic utterance “is, or
is part of, the doing of an action”. In his influential 1955 lectures Austin started out
by observing that many utterances do not conform to the then common philosophical
conception of a statement, they do not constate anything that can be characterized as
being true or false. He termed these non-constating utterances performatives, because
they are used in order to achieve some particular goal, to perform some job, without
which the goal cannot be achieved. Common and distinct examples are to be found in
the context of marriage and baptism ceremonies where the uttering of certain phrases
are the necessary requirements for the fulfilment of the ceremony. Consider a more
subtle example, a research article in which an utterance starts out

We define classification as being the assignment ...

Example 1.1

This is obviously different from

Classification is an assignment of ...

Example 1.2

The theme or topic for both Example 1.1 and 1.2 is classification and they both say



something about the theme, which is considered the rheme. According to the systemic-
functional grammar of Halliday & Matthiessen (2004) where words “get their meaning
from activities in which they are embedded” (Halliday & Hasan, 1989, p. 5), this is the
textual meaning of both utterances. The example in 1.1 is different from the one in 1.2
with respect to its degree of apparent performativeness. In 1.1 the author does not state
anything that is to be considered true or false. The author is simply stating in what
sense he or she is going to use the word classification, a commissive act of speech.
According to the systemic-functional grammar there are differences with respect to
ideational and interpersonal meaning. The ideational meaning of 1.1 is conveyed by
the commissive verb “define” as opposed to the existential “is” and the interpersonal
meaning by the choice of the pronominalization “we” of the author(s) in 1.1 as opposed
to the implicitness of the utterer in 1.2.

In the end of his lectures, after trying to identify a lexical catalog of verbs and verb
forms that mark the occurrence of performatives, Austin ends up by observing that the
distinction between performatives and constatives is not so clear as it first appeared to
be. Almost any utterance implies an enactment of a speech act. The difference between
constatives and performatives is only a slight shift in balance between locutionary and
illocutionary forces — between what an utterance is saying and what it is intended to
do. This marks the difference between what is focused in identification of topic versus
genre.

The kind of variation exemplified above is important for language use as action, as
opposed to simple sayings, and with respect to genre the act of saying matters equally
much as what is said. Certain ways of saying something are indicative of the situation
and the sociocultural setting in which the act takes place. The bulk of empirical and
theoretical research on language use, that embarks from views on language use as ex-
emplified with Austin’s speech act theory, provide us with the background knowledge
for modeling genre identification.

1.3 Modeling Genre Identification

Characteristic for algorithmic applications assisting human tasks is that they must rely
on some model of human action (or cognition). If genre is typified action and recog-
nized as such, its embedded artefacts can be assumed to demonstrate this typification
as typified language use. We must ask which clues do people use in deciding upon
genre, just as has been done with respect to topical identification, highly connected to
the identification of theme. This is what has been done by e.g. Crowston & Kwasnik
(2004) with respect to heuristic genre classification.

As for topical identification the task is greatly simplified by the mere existence of
technological conventions, such as titles, tables of contents and back of the book sum-
maries. These conventionalized text units make it unnecessary to read the complete text
and sum up all the themes of clauses and paragraphs into one overarching theme. These
text units have developed over centuries and are part of many kinds of documents.

In automated genre identification clues derived from the linguistic contents is al-
most self-evident, since typification in language use is considered indicative of genre.
The question whether technological and other extra-linguistic properties may be used
in genre identification is to a large extent uninvestigated — both as indicative of genre
and as feature weighting indications. Let us return to this question later on and first
consider some more aspects on how texts are composed into artefacts, by reference to
what has been termed text grammars.



In the text grammar of Werlich (1976) a text is a structure “marked by botier-
enceamong the elements ardmpletiori [emphasis in orig.]. It is a structure because
it is constituted by clauses linked together to larger text units that form completed texts
by being linked in their turn. What seems to be the most attended aspects of a text for
Werlich is how the linking between text units is accomplished and how the semantics
of each unit refers to contextual phenomena. On this framework Werlich plots out five
categories of text units based on their “dominant contextual foci” and how their units
are linked according to these foci.

Werlich adapts the fairly traditional tertaxt typeto signify these categories. There
are five text types in Werlich’s typology: descriptions, narrations, expositions, argu-
mentations, and instructions. These are categories on an abstract level reflecting autho-
rial strategies and should not be taken as directly reflecting genre. For instance, text
units of the narrative category are characterized by a dominance of temporal linking,
often realized with extensive use of temporal adverbials, whereas a description on the
other hand is realized with extensive use of spatial abverbials.

With respect to genre identification, text type occurrences may very well be in-
dicative. It is for instance not common to find narrations and instructions in scholarly
writings, if not as illustrations. According to Werlich (1976, p. 46) text types are con-
ventionally manifested as text forms — which is just another word for the common
conception of genre. The binary feature of a text being narrative or not has been used
by Kessler et al. (1997) for algorithmic genre identification as a “facet”.

Topical identification (which must be distinguished from the subject analysis of li-
brary practices — a more encompassing activity) is modeled according to assumptions
on word frequency distributions over sets of documents. The algorithms differ mostly
in the ways word frequency distributions and collocations are accounted for in the al-
gorithms. In heuristic topical identification, this task is assisted by the existence of
technological conventions.

The question is what assumptions algorithmic genre identification may rely upon.
Let us consider what is usually relied upon.

The number of features used in genre identification is generally high. The number
of features used by Biber (1988) in his seminal work of the 1980s was 67, but recent ef-
forts tend to regard even more features. For instance, Finn & Kushmerick (2003) used
152 features. (Stamatatos et al., 2000) is probably one of the crudest approaches. They
used word counts and investigated how certain words were discriminative for certain
genres. Words that within a group of documents with the same topic demonstrated a
high frequency within one genre but a very low frequency in other genres were con-
sidered discriminative. Their result was then a set of 30 discriminating words. To this
kind of features they added figures on the occurrence of punctuation characters. Kessler
et al. (1997) in addition to words (lexical features) and punctuation counts used what
they refer to as “derivative” features, which is a combination of lexical features and
character-level features — sometimes similar to traditional text complexity measures,
such as the proportion of long words. A fourth group of features, referred to as struc-
tural cues, is used by some: Karlgren (2000); Dewdney et al. (2001); Argamon et al.
(1998); Wastholm et al. (2005) all used part-of-speech tags in their experiments. An
obvious drawback is that this kind of features requires part-of-speech tagging or pars-
ing which presupposes a computationally expensive preprocessing. A fifth group of
features used by, for instance, Santini (2005), Lim et al. (2005), Elsas & Efron (2004)
and Rauber & Miuller-Kégler (2001), are counts of certain HTML tags. Lim et al.
(2005) put particular interest in the URLs of the hyperlinking tags and take account of



if they refer to documents within the same domain or not.

Besides these five groups of features, there are some who focus on the appearance
of documents, and nothing else. Bogdanov & Worring (2001) and Ihistrém & Akesson
(2004) do this, but it should be remembered that these two investigations do not pri-
marily aim at classification for information seeking tasks. (Power & Scott, 1999; Hu
et al., 1999) are two other examples.

The results of all research give no significant clues to whether some set of features
are better than others, but most report on the fact that combinations from different
groups of features yield better results in classification tasks.

Algorithmic genre identification does not generally consider technological conven-
tions. For instance, the occurrence of certain text unit types, such as bibliographies,
guotations and the like, is not at all considered. This may be seen as surprising, since
some text unit types are particular for certain groups of genres. A bibliography is for
instance common for many scholarly genres, whereas it is not for non-scholarly works,
at least not with linking to inline citations to the same extent.

The work that is only tentatively presented here, given the restricted space, focuses
on the identification of these text units to improve genre identification. These text units
map to a set of text unit types (which will be referred to as genre modules, from the
point of view of genre) where each member is distinguished by common functions in
documentary practicés.Genre modules should not be taken as cognitive categories,
the model does not assume anything of authorial intention or readerly perception that
otherwise distinguish many text typologies.

2 Methodology

Space does not allow for a complete description of the method here. It must suffice
to point out some directions with relation to what has been said above on algorithmic
genre identification.

2.1 The document seen from the perspective of genre

Formally we may say that from the point of view of genre, a docunigcdn be defined
as an ordered set of micro-acts realized as distinct text units (Equation 1).

d; = (t1,t2, ..y tn) (1)

Thus, from the point of view of document structure typification, a text tynis
of a certain type. Let us term this typeganre modulend denote a particular genre
module with the symbadm;,, wherek denotes the type (given as an index number in
the following). For a given set of documenfswe have a set of genre modules as in
Equation 2.

Gmp = {gm1,gma,...,gmy,} (2

Having identified the text unit$}, of a certain document; € D, each text unit
t; € Ty, has to be identified as being of type:, € Gmp. A classified text unit is
denoted by ;(gmy). A document can then be described as a set of classified text units
as in Equation 3.

1The term genre module has been introduced by Rehm (2002) with a similar meaning



d; = Tdi = <t1(gmw)a t2(gmy)a "'7tn(gmz)> (3)

Representing a document as a flat sequence of text units is a simplification, because
we ignore the fact that some text units are part of other text units. Lists are easier to
work with than trees, and the position of any text unit in a tree can be encoded as a
feature of the unit.

2.2 The document seen from the perspective of the artefact

Seen from the point of view of genre, text units and genre modules are both abstractions
in the sense that they require human heuristics to be identified. From the appearance
of documents a text unit may be identified from e.g. its surrounding white space. The
type of such a text unit may then be interpretatively identified by a human mind. Algo-
rithmic applications, on the other hand, need to be developed from apparent data on a
technical level from which the identification and interpretation proceeds.

Since the domain which this work focuses on is the web, algorithms must be devel-
oped with respect to the technology of the web, which HTML markup is part of. From
the technological perspective of markup a docunagiean be defined as a set of nodes
Ny, (Equation 4).

d; = Ng, = (n1,n2,...,ny,) (4)

Figure 1 of the appendix depicts an HTML snippet consisting of the representation
of an endnote. The nodes of an HTML document are of different types. According to
markup terminology they may be of any one of seven different types: element nodes,
text nodes, attribute nodes, comment nodes etc. Some of these types are of less interest
heré, and we shall look upon a document as a set of text nodes. The endnote in Figure
1is realized as 7 text nodes, 6 element nodes and 3 attribute nodes.

Now, each text node; in the set of text nodes iV, of a document; is assumed
to correspond with a part of a text unjte T;,, or being identical to it. Each text node
of Figure 1, for instance, is part of the text unit of type endrfotéis assumption can
be stated as in Equation 5

ti(gmi) = {n1(gme),n2(gme), ..., nn(gme) } V ni(gma) (5)

Because of this equivalence, we may substitute the task of text unit classification
with a text node classification. If the task is considered a function that maps a text unit
onto a space of genre modules, we assume the following equivalence as well.

Fning — gme =Fy i t; — gmy (6)

2.3 Text Unit Sequences as Document Features

The purpose of this decomposition of documents is to find a way to represent a docu-
ment structure used as a feature in the process of genre identification. Actually, we do
not want to operate on text nodes, we only intend to use sequences of classified text

2For instance, the root node is always html, and comment nodes contain text or code that do not often
relate to the linguistic content of the document.

31t may be observed that the element node with its contained text node at line 10 is a navigational com-
modity and could be treated as a particular type of text unit in itself.



units as document features. The equivalence assumed in Equation 5 thus requires a
composition from text nodes to text units. A fairly simple algorithm is enough for this.

Taking the ordered set of classified text nodes,(gm..), n2(gmy, ..., np(gmz)),
the algorithm maps each sequence of text nodes with the same class assigned, i.e.

y, to one and the same text unit. Where there is a transition from one class to another
in the sequence, there is a shift of text unit.

Two problems may occur with respect to an idealized conception of a text unit.
First, two text units of the same type will be collapsed into one, and genre modules
that are naturally contained in other genre modules will split its container into two text
units. Since the resulting structure will be used as a document feature only and this
approximation is consistently applied, this is not treated as a problem.

3 Closing Words

Research on algorithmic genre identification has not reached the maturity that applies
to information retrieval research. There is a lack of common and large text collec-
tions that allow for benchmarking. In addition, different research initiatives focus on
fairly different genre spaces. As a consequence, results in terms of accuracy give noth-
ing more than vague indications on how research efforts best proceed, and there are
no common understandings of what features are the most valuable features for genre
identification.

The work presented here aims to support the area with an attempt to model docu-
ment structures for use as additional features in genre identification.
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Appendix

1 <li>

2 <small>

3 <a name="note55">The</a> book in question is Dekius Lack,
4 <i>Biljard klockan noll i cyber-cyber</i>
5 (Lund: Bakhall, 1998).

6 Alternative endings at:

7 <a href="http://www.novapress.se/cyber">
8 http://www.novapress.se/cyber

9 </a>&nbsp;

10 <a href="#55">Ater till texten</a>

11 </small>

12 </li>

Figure 1: HTML encoding of an endnote
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