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Books vs. web pages:
is classification theory different?

Introduction
Purveyors of goods and information on the Internet are no longer enjoying the unbridled enthusiasm of the late 1990s, due to renewed skepticism that the technology of the Internet can deliver on the promises of futurists. A main source of this skepticism is evidence that an overwhelming wealth of information does not necessarily result in improved access (White, 2001). In light of this development, information providers are turning to classification systems, both established and experimental, to improve organization of and access to documents on the Internet. Some apply older systems, such as DDC or LC, to this new context, while others have created specialized systems for specific collections (Rogers, 2001; Saeed & Chaudry, 2001). Still others have returned to the elusive task of classifying knowledge for the purposes of improving access to the entire Internet (Hjørland, 1998). This paper will examine the differences in metatheoretical and philosophical concerns, or lack thereof, between the classification of digital networked collections and traditional collections. I will also explore the possible implications that these new developments may have on traditional classification systems.

Factors governing the classification of objects
As much as some classification theorists would like to ignore the objects of classification when constructing classification schemes, actual schemes in use draw from and depend on the objects they classify. Based on this assumption, are there fundamental differences between traditional library collections (such as books), and digital libraries, and the Internet?

Terminology

I define traditional library collections as those physical documents usually found in public libraries. Digital collections are defined as intentionally selected digital objects organized into some online access system. The Internet, of course, is the global network of computers accessible through a web browser. To explore the differences between these environments, I have identified six different attributes that may be compared between each type of collection, based on my review of the literature. These include fixity, permanence, shelf order, duplicability, accessibility, and control. I shall address each of these in the following sections. Table 1 summarizes, for the three different types of collections discussed, the attributes of each environment.

Table 1. Potential Relative Values of Attributes of Traditional Libraries, Digital Libraries, and the Internet

	
	Traditional Libraries
	Digital Libraries
	Internet

	Fixity
	High
	Medium
	Low

	Permanence
	High
	Medium
	Low

	Flexibility
	Low
	High
	High

	Duplicability
	Low
	High
	High

	Accessibility
	Low
	High
	Variable

	Control
	High
	High
	Low


Fixity

Fixity is defined as the relative extent to which an object stays the same in form or substance from one moment to the next. In the traditional library environment, fixity is fairly high compared to the other two environments (Lin, 2000). From one moment to the next, a book on a bookshelf is not too likely to be converted into a magazine or a CD or a microfilm (Brody, 2000). Unfortunately for Internet librarians, the same cannot be said for web sites, which can mutate dramatically or disappear overnight (Toth, 2000). The physical or virtual nature of an object determines its fixity, as does its purpose. If a portion of digital text, such as an Associated Press news story, is destined to be published in several different formats, its fixity will be fairly low (Brody, 2000). Furthermore, its inclusion on a news web site virtually guarantees that it will not be found in the same location the following day. In a digital library, where resources may include both digitally signed PDF files of articles and deep links to selected web sites, there seems to be a mix of high and low fixity objects (Lin, 2000).

Permanence

Permanence is related to but not synonymous with fixity. It is the likelihood of an object to remain in a collection throughout time. As with fixity, a book in a library is less likely to disappear from the collection without warning than a web page is from the Internet. The digital nature the Internet is not solely to blame for the low permanence of web pages (objects in a digital library's intranet may remain in the collection as long as the library has enough money to keep their server running) (Toth, 2000). It is also a product of the lack of control librarians exert over Internet resources, which will be discussed later.

Flexibility

Flexibility refers to the ease of changing the shelf order. Shelf order is the familiar concept of placing objects in a particular location, organized according to some principle. For our purposes, the location may be physical or virtual, depending on the environment in which the object is ultimately accessed. In the traditional library setting, a complete reordering of the entire collection would require hundreds of hours of manual labor, to dubious benefit. Users often locate resources by their location and grow accustomed to access those resources by traveling to that familiar location. If the shelf order is changed, they may never find what they're looking for unaided. However, digital collections may be presented to users in a variety of "shelf orders": hierarchically by subject, alphabetically by author, chronologically by date, and so on (Lin, 2000). The reordering can be done dynamically within seconds, as the user chooses (Brody, 2000). Furthermore, a multitude of shelf orders may be available simultaneously in the digital environment, allowing as many points of access as there are descriptors for a document (Wheatley, 2000).

Duplicability

The duplicability of an object refers to the ease with which it may be copied and be accessed in more than one location. For the budget-conscious librarian, buying or making multiple copies of every book and shelving them in multiple locations would create a management nightmare that few attempt. However, a digital file may be copied as many times as the storage medium has room for little extra cost (Lin, 2000). An even more elegant solution involves creating virtual "copies" of individual records in the user interface such that each point of access appears to the user as a duplicate of the original (Brody, 2000). For this reason, digital objects are seen as having very high duplicability compared to objects in the traditional library collection.

Accessibility

Accessibility is a measure of how easily an object is retrieved by as many routes as the system will allow. When confined to a physical location in a building, a book has only one true point of access: the bookshelf. A document in a digital library may be accessed from any terminal that allows it, multiplied by the points of access existing in the actual user interface (Wheatley, 2000). The Internet is more variable in its level of accessibility. Any given web page is only accessible if its URL is known or linked to another known URL. A common route to a web page is through any of the myriad web search engines, which only index a small portion of the Internet, but, depending on the design and ranking algorithm of the search engine, a document may be completely inaccessible (Mandel & Wolven, 1996).

Control

Bibliographic control refers to the extent to which the owner of a collection of objects dictates how those objects are accessed. A public librarian may place children's books in an area reserved for children and adult literature on another floor. They may also choose how to represent the objects in the collection as surrogates. Likewise, a digital librarian may tag documents with metadata that defines how that object may be accessed (White, 2001). Not so with the Internet. There is no standard for bibliographic description of web pages, and it is often impossible to determine the author, publication date, title, or any other key information about a document on the Internet (Mandel & Wolven, 1996). Even if these problems were solved, the sheer number of web pages would stymie any attempts at controlling how these documents were described.

The differences between the three environments listed above seem numerous, but does the disparity between traditional and digital truly warrant the development of new classification systems? Is classification theory any different? One must, of course, turn to the philosophy of classification theory in order to find answers to these questions.

Philosophy and classification
Hjørland identifies four different metatheories in, or philosophical approaches to, classification theory (1997). These are based on the major paradigmatic shifts in philosophy and science: rationalism, empiricism, historicism, and pragmatism. I shall explore each in terms of its relationship to classification theory.

Rationalism

In a nutshell, classical rationalism holds that the universe of knowledge is ultimately based on a formal system of logic (Hjørland, 1997). Thus, any classification scheme created according to the principles of rationalism must adhere to this logical ideal. Broadfield (1946) was a proponent of such a scheme, postulating that the ideal classification system would not be based on likeness, evolution, purpose, consensus, objects, or any other illogical notions except pure concepts that inherited from pure knowledge and, therefore, pure logic. He states, "Classification is not burdened with this problem of the individual thing, being interested not in the thing but in the kind of things to which it belongs," (Broadfield, 1946, p. 24). The scope of rationalist classification systems is intended to be universal, a system whose purpose is to accurately depict the whole of human knowledge for all times and places. Rationalism focuses on a perfect representation of knowledge, which, in practice, usually only exists in thought experiments whose users are limited to academic philosophers (Hjørland, 1998).

Since a rational idealist classification system could only include pure concepts, the types of objects ostensibly organized by such a system would need to be organized according to the strict set of rules for correct analysis of meaning, a feat only accomplished consistently by a computer (Vickery, 1997).

Empiricism

Classical empiricism is founded on the notion that human knowledge is drawn not from pure logic but from observations of nature (Hjørland, 1997). This positivist perspective produced the scientific method and has had a profound impact on classification, most notably in the concept of literary warrant. The scope of empiricism also attempts at universality, and partially succeeds where rationalism fails due to its reliance on extant literature and its mission of accurately describing human knowledge a posteriori. Empiricism focuses on what exists and what can be stated as fact. Classification systems that follow this philosophy usually tend to be in the sciences, where the literature attempts to be factual (Hjørland, 1998).

The objects classified by an empiricist system would need to be describable in terms of what can be observed about it. A fiction book or a poem, whose interpretation is incredibly subjective, would not easily fit into such a system (Hjørland & Albrechtsen, 1999).

Historicism

In a departure from rationalism and empiricism, historicism does not attempt to be universal. It operates on the assumption that knowledge evolves with the culture in which it exists and is subject to that culture's worldview (Hjørland, 1997). Thus, the purpose of a historicist classification system is to accurately depict knowledge within a particular context, such as a community of practice or a particular population of users. Likewise, the focus of historicism changes depending on the context in which it is applied.

Objects organized using a historicist classification system are selected based on their use to a particular group of users (Hjørland, 1998). This means that the organizing principles that Broadfield deemed illogical are of great import from the historicist perspective.

Pragmatism
The above metatheories were nearly impossible to follow to the letter in practice when dealing with books on bookshelves, so a philosophical stance of pragmatism was developed to temper these ideals with best practices and context-appropriate solutions (Hjørland, 1997). This philosophy basically holds that the right tool should be used for the right job. A classification system only need be as logical or objective or culturally specific as is demanded by the users of that system. The scope, purpose, and focus of the pragmatist classification system are just as broadly defined: they only need be as narrow or as broad as is demanded by the users.

The objects classifiable by a pragmatist system are myriad, as there are no constraints except by user requirement. Indeed, most modern library classification systems fall into the pragmatist school of thought (Hjørland, 1997). The DDC was expressly created to serve a practical purpose and continues to avoid all pretense of idealism, often to a fault (Wheatley, 2000). However, it seems to have moved toward a more empiricist and historicist approach (Hjørland & Albrechtsen, 1999).

Affordances
But what does this all have to do with digital libraries and the Internet? Some interesting developments in the past five years have made it apparent that existing classification systems, such as LC, UDC, and DDC, are neither flexible nor accurate enough to use in classifying the massive influx of digital documents available on the Internet and other digital collections (Rogers, 2001; Wheatley, 2000; White, 2001). Perhaps, in particular contexts and applications, the change in the fundamental attributes of the objects of classification warrants a shift to alternate metatheories. Hjorland notes that "these different metatheoretical views still play an important role and that a qualified investigation of them seems mandatory for [Information Science]," (1998, p. 613).

To determine which classification system best fits which environment, it is necessary to examine the affordances, or ergonomics, that a particular metatheory has for certain types of classification systems and, hence, types of objects (Hjørland, 1998). The above metatheories, as applied to classification, lie on a spectrum of most to least idealist, but conversely on a scale of least to most usable and/or possible. This seems to be due to what is possible within a given environment. The most fixed and permanent objects – those in the traditional library setting – have been paired with the most pragmatic of systems. As Wheatley explains,

"The library approach to retrieval is associated with two strengths: an expectation of the permanence of the resources they index, and a curatorial sense of responsibility for the long-term value of these resources. However, this permanence is reflected in the comparative inertia of bibliographical classification systems, forming a serious handicap to the free development of tools. Thus libraries have so far contributed little to a synergy of classification and Internet resources." (2000, p. 123)

Perhaps, then, the least fixed and permanent objects should be paired with the most idealist system.

For example, a rationalist classification system seems to only be producible by a computer that can follow the rules of logic consistently (Bonnevie, 2001). If given a proper set of rules, would a computer then be able to create a rational idealist system and, further, to automatically and consistently classify documents in that system based on its processing of the full text of the documents? To date, the only documents available to computers in full text are digital documents (Wheatley, 2000; Mandel & Wolven, 1996). Thus, the affordances offered by rationalism appear to lead to automatic classification of digital documents by artificial intelligences. Computer algorithms exist that can place a text at particular coordinate in a multidimensional virtual information space, where the coordinates of the document encode for the entire semantic complexity of the full text (Vickery, 1997). This begins to sound like Broadfield's ideal system, where the locus in the system contains an accurate depiction of the subject of a document (1946).

Perhaps these affordances are allowed electronic documents because they have characteristics that are more similar to pure concepts than are tangible documents. Pure concepts are non-fixed, non-permanent, and completely immaterial (Broadfield, 1946). It is possible that electronic documents can be organized in a fashion more similar to idealized knowledge organization systems (which deal with concepts rather than objects) than can books.

Additionally, classification systems created and managed on computers are far more hospitable to idealist systems than are paper schedules (Mandel & Wolven, 1996). Thus, an idealist classification system could be more accurately represented on a computer.

Research in information retrieval seems to bear this out (Bates, 1998; Hjørland & Albrechtsen, 1999; Rogers, 2001). Artificial intelligences are trained using a set of rules based on an ontology – a symbolic representation of human knowledge in a formal logical system (Vickery, 1999). From this, the computer can create an internal classification system based on these rules, which are then tested against actual documents. The applications of this technology include meaning-based search engines for the Internet, which use structured search, subject tree, and thesaurus interfaces to allow the user to browse its ad hoc classification system (Wheatley, 2000).

Implications
How do the actual objects being classified affect the design of the classification system? Rationalists would argue that the classification system should be universal for all types of objects, because the ideal system should be classifying pure knowledge, not the objects (Broadfield, 1946). However, this is seldom the case in actual classification systems of real objects. Book classification systems must take into account literary warrant, the actual collection, space and budgetary limitations, and, of course, the users of the system (Lin, 2000).

But what of a classification system created by computers of a collection that exists on computers? Space is no longer a significant consideration, given adequate storage and backup mechanisms (Wheatley, 2000). As long as there are rules to follow, the computer can toil away for months and never need a break. The rules can be as simple or as complex as the programmer wishes, following a pre-constructed ontology or drawing one up on-the-fly from the full text of the collection (Vickery, 1999; Hjørland, 1998). At last, the ideal classification system, based on a formal language of logic, seems within reach, except that it would not be universal by would be relegated to the realm of artificial intelligence research (Bonnevie, 2001; Hjørland & Albrechtsen, 1999).

But would such a system be usable, or even useful? Bates, in discussing the idea of automated indexing, warns:

"The really sophisticated use of computers will require designs shaped much more in relation to how human minds and information needs actually function, not to how formal, analytical models might assume they do," (1998, p. 1186).

Librarians are using traditional library classification systems to organize digital materials, and information scientists and web developers are creating ad hoc classification systems to improve information retrieval (Wheatley, 2000; Mandel & Wolven, 1996). Again, we return to the pragmatist's mantra – if the user demands... A rationalist AI-produced classification system for the Internet may not be what users want, opting for simpler systems, such as subject trees or even existing systems (Wheatley, 2000). As Lin points out,

"Even in the computer age, standardized classification systems are still necessary because physical library items, such as books, still must be arranged at and retrieved manually from a physical location..." (Lin, 2000, p. 40)

DDC, LC, and UDC won't be going away for a while, since they meet the goals set for them and are appropriate to the contexts in which they are applied (Mandel & Woldven, 1996; Saeed & Chaudry, 2001). We can rest assured that these classification systems will continue to be used as long as they are useful and as long as they are appropriate for the object which they classify. The pragmatist approach appears to win out in this debate, though that approach may require the application of other metatheories.
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