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Abstract
In this paper we examine the role of genre in improving user effectiveness in information tasks on the Web.  The goal of the research is to investigate how genre can help Web users identify more quickly documents that are not only content relevant but task relevant as well. That is, among all of the documents retrieved for a given user query, can genre identification help the user identify those pages that best fit the goal of the user’s task. For example, scholarly papers for users conducting research and newspapers for users catching up on world events. To accomplish this goal we need to first understand genre in the context of the Web and then identify algorithmic approaches that will automatically identify the genre of given Web pages.
1. Introduction
Study on genre has a long history that can be dated back to Aristotle’s time to classify types of discourse and literary works (Swale, 1990). More recently, genre has been used to classify organizational communications (Yates & Orlikowski, 1992). Classification schemes have been used successfully to organize the tremendous amount of information in pre-Web collections but is largely absent on the Web. Search systems classify documents according to term relationship between documents and the query and respond to the user with those documents closest to the query. Unfortunately, the Web is now so large that, notwithstanding the “Google whackers”, typical Web searches return hundreds of thousands of hits to users who are only prepared to look at 10 – 20 of these.  For example, the query “sled dog” retrieves over a million hits, some of which are home pages of sled dog owners, some sellers of sled dogs, some race announcements, some news stories, some veterinary reports, etc. If the user is interested in homes pages of sled dog owners but the best matches occur in News pages, the user’s satisfaction with the search results will be compromised even though those documents are all topically relevant.  

At the same time, more and more people are depending on search engines to access information for most information needs from health to trivia.  Users of the Web range from kids to seniors and from researchers to shoppers while the content of the Web is determined by whoever makes documents available. The Web presents a unique challenge for information retrieval: an uncontrolled set of user tasks in an uncontrolled corpus of “documents”.
There is a growing awareness that traditional Information Retrieval search results are not particularly useful to users of the Web as currently presented. Users’ expectations of web searching have increased to the point that they are no longer satisfied with simple topical relevancy of returned documents, but are increasingly concerned about the fit of the document with their actual information task. 
Genre has been used for a long time to classify discourse and communication and has been suggested as an approach to providing categorization of search results. Genre classification of Web pages holds promise similar to genre classification in libraries and book stores to provide a subset of search results. That is, genre may be used to help the user by identifying types within the retrieved documents, which reflect, to some extent, the intent of the author.   In a recent study Meyer and Stein (2004) found that 64% of the students in the study regarded automated genre classification as potentially very useful for web search. 
Genre may be used to modify the user’s query and/or to categorize search results.  Most work, to date has been to account for genre in the analysis and ranking of the results of a search. An early attempt to address genre classification in the hit list was done by Bretan et al. (1998). They explored a way to organize the hit list of  returned documents into a table of two dimensions: Content-based clusters (using an unsupervised learning classifier )and genres (using a genre classification algorithm).. 

Roussinov et al. (2001) proposed a genre-based navigation approach to search results by integrating groups of genre into the user interface design. They assumed that search tasks can be effectively satisfied by categorizing the hit documents into a few genres. Five genre groups were used, Topics, Publications, Products, Educational materials and FAQ. These genres were identified through a user study.

In this paper we will discuss the concept of genre in the context of the Web, i.e., cybergenre, review current efforts to classify documents using genre, and finally consider the process of building a classification schema for genre for this context.

2. Genre in the Web Context
The general concept of genre with its roots in rhetorical theory (Holman, 1972) is generally defined by the tuple (content, form) for some communicative purpose. Drawing on the success of rhetorical genres, a similar approach was adopted to address organizational communication (Yates & Orlikowski, 1992), which revealed a new class of genres, i.e., genre of organizational communication. More recently the development of Internet technology has brought genre theory into the digital world, producing new classes of genres (Crowston & Williams, 1997; Shepherd & Watters, 1998), cybergenre. Unlike earlier, largely paper-based genres, cybergenres provide opportunity for dynamic content generation and dynamic interaction with the user.

2.1 Cybergenre
The Web has unique capacities and characteristics that are not afforded by previous media, such as dynamic generation of documents, hypertext links, and interaction with documents by users. Therefore, while users have expectations related to content and form, they may also have expectations of the functionality as well. For example, when users use a search engine, they expect to be able to enter a query and they expect an active hypertext list of documents to be generated for them in a form we call the “hotlist”. 
Crowston and Williams (1997) applied the definition of communicative genre proposed by Orlikowski & Yates (1994) on the Web to identify a set of Web genres. Shepherd &Watters (1999) extended this definition of genre in the Web context as cybergenre using the triple <content, form, functionality> to differentiate these genres from earlier types. Similar discussions regarding functionality as a characteristic of cybergenre can also be seen in (Askehave et al., 2005).
By way of example, Table 1 provides possible attributes for a variety of cybergenres.

	Genres
	Content
	Form
	Functionality

	Homepage
	Information of the site owner such as what or who the site owner is and what they do.
	Hierarchy, Info. of interrelated subtopics
	email, links to subtopics and external pages

	Article
	Article. 

Embedded links,

multi-media data 
	Hierarchy, title, author, pub. date, paragraphs
	 Internal & external links. 

	Catalogue
	List of products &services with details 
	Hierarchy
	search, email, online inquiry, ordering, payment 

	Discussion
	Problem statements, 

personal opinions
	Hierarchy
	membership login,

Posting, email.

	News
	Multi-media items, poll, forum for chat, News items 
	Hierarchy, timestamp
	Dynamic info., navigational links, search, login, multi-media on-site play, survey, posting, links 

	FAQ
	Pairs of Q. and A.
	List
	search, internal & external links 

	Dictionary
	List of terms and definitions 
	List, look-up interface
	Search, navigational links, internal links. 


Table 1 Sample cybergenres and associated attributes

2.2 Cybergenre Evolution
While established genres are typically reinforced each time they are, they are also modified in use both deliberately and inadvertently over time to become variants of established genres or possibly new genres that may co-exist with the established genres or may eventually replace them. Orlikowski &Yates  (1994) argued that it is impossible to define a point at which people can tell if a new genre has emerged, due to the dynamic property of genre reproduction and change.

The evolution of cybergenre has followed two broad paths, that reflect the impact of the new Internet channel (Shepherd & Watters, 1998); extant and novel. The Extant class of cybergenre has evolved directly from genre existing outside the Web, while the Novel class includes cybergenres that exhibit little or no similarity to existing non-Web genres. There are multiple variations of Extant cybergenre from replicated genres,  faithfully replicated from other media, to variant, genres that evolved away from the original genre but still sustain some similarity to the nonWeb genre. The Novel cybergenre class also includes a range of variations from emergent genre, which have evolved so far from the non-Web genre to be hardly recognizable to spontaneous genres that are only found on the Web. Figure 1, provides a summary of these relationships and the paths of evolution. The functionality attribute of cybergenre is likely the most important factor in driving this evolutionary pattern (Shepherd & Watters, 1999; Erickson, 1997).  Genre may also evolve from interaction with other genres, such as the case of genre colonization (Leitch &Roper, 1998) .
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Figure 1. The Evolution of Cybergenres (Shepherd&Watters, 1998)
3. Automatic Identification of Cybergenre

Studies of automatic genre classification on Web documents have become popular in recent years. In the beginning, the studies were carried out by employing traditional information retrieval approaches focused on linguistic features within the document bodies. 

One of the first genres to merit attention with respect to automatic identification has been the Home Page. Homepages contain identity related information; similar to a business card combined an introduction and often supplemented with distinctive images and links. Even though home pages, corporate, organizational and personal, are subject to frequent changes, they usually represent the same identity and same goal. Personal home pages are maintained mostly by non-professionals while corporate and organizational home pages are maintained mostly by professionals.

Shepherd et al. (2004) used feature sets based on content, form and functionality. In this approach, a neural networks technique with 10-fold validation was applied on a data set of three kinds of home pages: personal homepages, corporate homepages and organizational homepages. Using these feature sets they were able to correctly classify personal homepages, to correctly separate personal homepages and corporate homepages but had difficulty in correctly separating organizational homepages from corporate home pages. The inclusion of functionality attribute significantly improved the identification of corporate homepages and personal homepages.

Santini (2005) used shallow syntactic features to cluster a small set of preclassified web pages with some success.  Stamatatos et al. (2000b) made a study in text categorization on documents in Greek using traditional genres, such as “Press Editorial”, “Press Reportage” and “Academic Prose”. The interested reader may find other similar studies as well (Karlgren & Cutting,1994; Kessler et al, 1997; Ihlstrom & Akesson, 2004; Lim et al, 2005; Mayer & Stein, 2004; Finn & Kushmerick, 2003).
Lee and Myaeng (2002) proposed a method for text genre classification from an interesting perspective that combines features and subject content that draws on the idea that genre identification and subject identification of documents may be  orthogonal processes (Finn & Kushmerick, 2003). On this basis the discriminating power of a feature with respect to a certain genre would be either enhanced if that feature was evenly distributed among the subject classes dividing that genre, or compromised if it shows strong bias toward individual or subgroups of the subject classes. Finn and Kushmerick (2003) reported that the feature sets they investigated for automatic genre identification resulted in models that are partially topic dependent. If genre is orthogonal to topic, then the accuracy of genre classification should be independent of the underlying domains. Finn and Kushmerick (2003) argued that there should be a way to evaluate this question. 

In the studies discussed above, issued were addressed on the genres that were known a priori. This raises a problem, which has had very little attention so far, except for some preliminary work by Santini (2005);  is it possible to automatically identify new genres as they emerge. Overall, automatic identification of cybergenre has only been partially successful and one might consider whether the problem lies in our understanding of cybergenre rather than in our choice of feature sets for identification or identification algorithm.

4. Defining a CyberGenre Schema for Web Documents
What is largely missing is a rigorous methodology to articulate and describe cybergenre in a way that can be used over multiple domains, for multiple user  goals, and that is robust to changes and emergence of new cybergenre. Several approaches have been taken from diverse perspectives, including, narrow classes of topic relevant genre, ad hoc bottom up genre naming, and abstract schema. Dewey Classification and the Library of Congress Subject Headings, for example, have long provided genre distinctions for published printed works within subject domains. These schema, while useful in the library context are not flexible enough nor broad enough to be used in the Web context. 

In most of the research reported above in Section 3, cybergenre classifications were chosen either on an ad hoc basis or based on print media genre. Not only is this problematic in terms of relevance judgments but is highly dependent on the sample of Web pages used and represents that fixed point in time in a rapidly evolving context.
Many researchers have taken the concept of genre for granted or simply provided subjective genre instances (Karlgren &Cutting, 1994; Stamatatos, et al. 2000a; Lee &Myaeng, 2002). In other studies, genres from other domains or other media genre were used. For example, in their study on digital genre identification, Crowston &Williams (1997) used the definition of genres of organizational communication, proposed by Orlikowski & Yates (1992, 1994) to describe digital genres. The subjective manner of defining genres in this context introduces more ambiguities in the process of automatic genre identification. 

The essential difficulty in cybergenre classification is the multidimensionality of the problem. For example, Biber (1995) proposed a notion of online genre defined by linguistic “dimensions” that included, Involved vs. Informational Production, Narrative vs. Non-Narrative Concerns, Explicit vs. Situation-Dependent Reference, Overt Expression of Persuasion, Abstract vs. Non-Abstract Information, and  On-line Informational Elaboration.  Santini (2004) used a shallow set of syntactic features on a subset of the British National Corpus (BNC) documents to define ten genres; four spoken genres (conversation, interview, public debate and planned speech) and six written genres (academic prose, advert, biography, instructional, popular lore and reportage. Crowston and Williams (1997) developed a catalog of genres on the Web by examining 837 randomly selected Web documents, based on the concept of genres of organizational communication proposed by Yates and Orlikowski (1992, 1994). Many of these pages showed some degree of adaptations to the new media, for example, including hypertext links, and novel genres as well, homepages, FAQs, and hot lists.
Cybergenre, however, has so far defied a single classification hierarchy as the importance of content, form, and functionality may be more important in the context of some tasks then in others, as for example, in our earlier “sled dog” example. Little to date has been accomplished in the application of classification methodologies that would provide the kind of robust and flexible classification capabilities that are needed to describe Web genre. Kwasnick et al (2001) propose the use of a faceted scheme for this purpose. This proposal has considerable merit. By concentrating on the attributes rather than hierarchy, descriptive classifications can be derived from orthogonal perspectives. Facets provide a way to organize genres in a way that enables the articulation of  relationships between genres, the description of new genre as they appear, and removes the tendency to define genres as atomic entities. 
A close association between facets and surface cues has also been suggested by Kessler et al (1997) and Karlgren and Cuttings (1994) who concluded that genre detection based on surface cues is as successful as detection based on structural cues.  This result was not, however, reproduced in Stamatatos et al. (2000b), who adopted similar approach on Web documents. 

The lack of clarity in genre definition also affects the efficacy of selecting appropriate feature sets. Rather than proposing features sets based on attributes used to define the genre, researchers usually proposed feature sets in a fairly intuitive way, e.g. copy the feature sets that have received success in other kind of classifications. Studies on genre classification that articulate genre attributes may provide a theoretical basis for selection of feature sets that can be used effectively for automatic identification of cybergenre on-the-fly.
While we are unlikely to make a single universally applicable classification schema of cybergenre, a robust process may be achievable. The capacity and constraints afforded by different medium, purposes and context affect the definition of different classes of genres. For example, there are different classes of genres in rhetoric theory, organizational communication, and shopping or health. We propose that all of the attributes, content, form and functionality, can be used to define a classification of cybergenres  that will be robust against evolutionary pressure and flexible to the interests of user communities.
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