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INTRODUCTION

Automated classification has been trumpeted by vendors as the solution to the
problems we face in managing our huge and growing information spaces. Most
of us feel like clutching this solution as a drowning person would a life vest
because it offers a way of re-gaining control over this information.

We do need a solution, but in fact, as in most things, this type of solution
works only if you have a plan and a process for using it. A plan and a process
are developed from understanding the environment of your information
space—in other words, your business context, content and users. Examples of
questions to ask about implementing an automated classification solution in
your environment include:

- Context. Is there buy-in at the top levels of management for automated
classification and for providing the appropriate resources for it? Do you
have staff members who fully understand the nature of your business and
can translate that into an appropriate classification?

« Users. Are your users primarily searchers or browsers? Are they interested
in categories that are topical, task-oriented, geographical or audience-
based, or do they need customized organizational methods?

- Content. Does your information space contain content that is all one type
(i.e., homogenous) or different types? Is it in multiple languages?

As part of developing this plan and process, you will also need to:

«  Choose the mix of manual and automated classification. Do you need
humans to create rules used to classify the information? Will you expect
the tool to suggest classifications for humans to review? What level of
quality control will be necessary?

- Choosing the controlled vocabularies you use with the automated
classification tools. Will you need an author vocabulary as well as a
subject vocabulary? Do you have the resources to build the controlled
vocabulary from scratch? Will a thesaurus be more suitable?

This white paper will help answer these questions and others. It discusses the
types of automated classification tools that are available, how manual
classification fits into the mix, why you need a controlled vocabulary to do the
job right, and asks how we can move towards community-wide testing of these
automated classification tools.

HTTP://ARGUS-ACIA.COM/

COPYRIGHT 2001, ARGUS ASSOCIATES, INC. ALL RIGHTS RESERVED.



AUTOMATED CLASSIFICATION 101

Automated classification has been described in a multitude of ways, depending
on the point of view of the author (e.g., academician, vendor). A recent
excellent discussion is provided in Katherine C. Adams’ article “Word
Wranglers” (1), which includes a description of the tools available, their
features and the techniques used for clustering information.

The following takes a step back and explains what classification is in general,
why it is useful and then briefly summarizes the automated classification tool
techniques. It is not our intention to discuss details of any of these tools—
Adams’ article goes into depth on this topic.

DEFINITION OF CLASSIFICATION

Classification is the process by which information, whether in document or
data format, is clustered together to make it easier for the user to find it. (For
the scope of this white paper, the terms “classification” and “categorization”
can be used synonymously.)

For instance, while classifying a collection of documents about food, you
might want to cluster documents by subject—e.g., those that discuss “methods
of cooking,” those that discuss “kitchen tools”—depending on how useful
your audience would find that type of classification.

BENEFITS OF CLASSIFICATION

In a nutshell, classification assists people who are:

- Browsing. For example, a user may browse through a classified structure
(e.g., Men’s Clothing: Shirts: T-Shirts) to find relevant information—this
structure reflects clusters created by classification.

- Searching. For example, a user searching for “cars” retrieves all
information that is clustered around this topic. The search engine retrieves
these clusters and returns these results to the user.

- Managing. For example, an editor looking for the appropriate place to
put a piece of information can use a classified structure to help suggest
places. The resulting placement of information forms clusters.
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The end result of classification is structures that are commonly known as
ontologies, taxonomies, hierarchies, controlled vocabularies or thesauri—
depending on the discipline involved. A superb article by Dagobert Soergel (2)
reflects on the use of these names and notes that one of the main features of
any classification structure is to support information retrieval. In this white
paper, | will focus on the use of specific types of these structures—i.e.,
controlled vocabularies and thesauri—to support more efficient and relevant
information retrieval.

AUTOMATED CLASSIFICATION TOOLS

Automated classification is the process by which technology is used to create
clusters. Some of the most popular vendors that have marketed stand-alone
automated classification tools or add-ons to their search or content
management tools are Autonomy, Inktomi (formerly Ultraseek), Interwoven
(formerly Metacode), Mohomine, Semio and Verity.

These tools cluster information by using one of the following techniques:

. Statistical clustering. Employs algorithms to cluster information. Popular
methods include term co-occurrence analysis and neural networks. This
technique is dependent on the information in the collection—it classifies
using the terms in the collection exclusively. Vendors using this technique
are Autonomy, Interwoven, Mohomine and Semio.

« Rules-based clustering. Necessitates the creation of IF-THEN
statements that define the clusters of information. This technique builds a
classification structure that can be reviewed and edited manually, while
populated automatically. It isn’t dependent on the information in the
collection—a new collection could use the same statements. Vendors using
this technique are Inktomi and Verity.

An additional technique, designed for improving the above techniques, is:

- Training. Compares to-be-classified information with previously well-
classified information, and collects these together in clusters. Training can
happen at the beginning of the classification process or iteratively
throughout. Vendors using this technique are Autonomy, Inktomi and
Mohomine.

These automated classification tools work with varying degrees of success.
This success depends on the involvement of humans and the incorporation of
controlled vocabularies, each discussed in the next two sections.
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ADDING HUMANS INTO THE MIX

A number of automated classification tool vendors, pundits and those working
in this field have noted that fully automated classification of information is not
the complete answer. (1,3,4,5) They state that a semi-automated solution is
more appropriate. Peter Morville puts it most succinctly in his ACIA “Little
Blue Folders” article: “The key to success in designing information
architecture solutions for really large web sites and intranets is to intelligently
combine manual AND automated approaches.” (6)

Recently, there have been detractors concerned that the cost-benefit gap may
be too large, suggesting that involving humans is an unnecessary time
expenditure when machines are capable of doing the entire process. (7) |
would respectfully disagree. Although there haven’t been formal evaluations of
this, in my experience manual intervention is necessary, especially for the
conceptual parts of the process.

Good indexers and catalogers know the difficulties of developing appropriate
clusters of information. Often it isn’t enough to just pull out terms that reside
in documents; concepts that aren’t stated verbatim within a document also
need to be reflected in the classification. Computers are not able to understand
the meaning in documents or the context surrounding them. As stated by
Nancy Mulvany, “computers are capable of automatically manipulating the text
of a book in a variety of ways. Yet the computer is incapable of exercising the
type of judgment and interpretation applied by experienced indexers.” (8)

RANGE OF HUMAN INVOLVEMENT

The use of humans in the classification process runs the gamut from minimal
involvement to full-fledged participation.

Humans can be involved with automated classification tools by:

- Creating the classification. Developing all or part of the structure to be
used during the automated classification process. For instance, manually
creating the top-level clusters of the classification structure and having the
tool automatically create the bottom-level clusters. This structure can be
newly created or tweaked from out-of-the-box versions, and should be
predicated on a controlled vocabulary or thesaurus (see next section).
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- Developing the classification rules. Manually creating and editing the
rules that govern the clustering of information. These rules should also be
predicated on a controlled vocabulary or thesaurus.

- Training the collection process. Moving information from one cluster
to another, when necessary, so that the tool learns what information
should exist in specific clusters.

- Implementing suggestions. Reviewing options provided by the tool for
classifying information, analyzing these and using them or choosing other
options to best cluster the information.

Throughout the automated classification process, humans should be:

- Performing quality control. Reviewing clusters and the information in
the clusters after the tool has done its work, and making any changes.
Hopefully, the tool also allows humans to perform some of the above
listed functions (e.g., creating the classification, training the tool), in order
to reduce the need for extensive manual quality control.

- Testing the classification. Designing methods for testing the usability
(e.g., appropriateness, ease of use) of the resulting classification structure,
running tests and analyzing the results. Analysis should provide you with
recommendations for improvement to the classification structure and
possibly improvements to the classification process.

BENEFITS AND LIMITATIONS OF MANUAL AND AUTOMATED APPROACHES

To fully understand the benefits and limitations of choosing manual and
automated classification methods, you will need to develop a table similar to

the following:
APPROACH BENEFITS LIMITATIONS
Manual = Better understanding of = Slower
conceptual nuances = Perceived as resource-
= Understanding of hungry
company environment «  Perceived as high cost
= High quality

= High consistency

= Ability to modify structure

= Ability to classify images
and applications
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APPROACH BENEFITS LIMITATIONS

Automated = Perceived cost savings = Uncertain quality

= Perceived as fewer = Uncertain consistency
resources required = Overhead for technology

= Frees humans from and its expertise
routine tasks - Inability to deal with

= Minimizes time to exceptions to rules
complete classification . Often needs fairly
process homogeneous collections

= Often needs large
collections

= Often needs full-text
collections (not records)

Your environment aside, the most pressing issue of your classification efforts
is the quality and consistency of the classification process. The following
section addresses how implementing controlled vocabularies assists in limiting
poor quality and inconsistency in your classification.
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USING CONTROLLED VOCABULARIES

Here’s where the users matter the most. You've developed a system that
adequately classifies the information you have in your information space,
based on the resources and capabilities of your company. You've determined
the mix of automated and manual classification and have chosen an
appropriate tool. The next step is to identify what the users want.

Most users are interested in directly relevant information (as opposed to all
potentially interesting information). Each of the automated classification
techniques noted above claims to give users the most relevant information.
But if you really want to ensure that users are retrieving what they need, you
should be using a controlled vocabulary or thesaurus. Reasons for using these
types of classifications are explored in this section.

DEFINITIONS OF CONTROLLED VOCABULARY AND THESAURUS

A controlled vocabulary (CV) is a list of descriptive terms that indicates which
terms are preferred and which are variants of the preferred terms. A thesaurus
is a special kind of controlled vocabulary that also indicates which terms are
broader, narrower and related to the preferred terms. For instance, a
controlled vocabulary on food might indicate that “crackers” is the preferred
term and “crisps” is a variant term. A thesaurus might also indicate that
“cheese” is a related term and that “melba toast” is a narrower term. The
following diagram illustrates these relationships.

Figure 1. Thesaurus: relationships between terms.

(Broader)
baked goods
(Variant) (Related)
biscuits cheese
(Preferred)
crackers
(Variant) (Related)
crisps part_y
planning
(Narrower)
melba toast
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BENEFITS OF CONTROLLED VOCABULARIES AND THESAURI

Without a CV in place, automated classification tools can produce something
like the following:

Figure 2. Semio: classification of “e-commerce.”

TOP = Internet = E-Commerce (458)

+ automated e-commerce transaction [B] + hbusiness-to-business e-commerce [16]

+ cisco internet commerce application [16] + cost-effective business-to-business e-commerce [7]
+ p-commerce patner [3] + B-cormmerce pioneer [7]

+ e-commerce platform [21] + e-commerce site [33]

+ g-commerce system [16] +« B-commerce transaction [20]

+« ecommerce solution [53] « glectronic cormmerce application [25]

+ electronic commerce software [5] + global electronic commerce [5]

+ implement e-commerce systern [7] + internet commerce applications [9]

+ internet cormmerce news [2] + internet commerce [104]

In this example, if a CV is in place, a preferred term for “application” or
“software” can be chosen, with the other one listed as a variant term. Then, at
least three clusters might be merged into one (e.g., “electronic commerce
application,” “internet commerce application,” “electronic commerce
software”). And, using a thesaurus, narrower terms might be used for sub-
clustering (e.g., “shopping cart tools,” “product finders”).

Consequently, information is re-distributed into appropriate groupings based
on the CV or thesaurus. The end result is more relevant clusters of
information for users—they can find what they need gathered in one place.
Using this method, well-classified information can look like the following:

Figure 3. Bitpipe: thesaurus term “network protocols.”

MNetwork Protocols

Related Topics

P MORE GEMERAL: Standards

F MORE SPECIFIC: Advanced Peerto-Peer Communication | Advanced Peerto-Peer Networking | DECHET | Digital Subscriber
Lines | FAme Relay | Intemet Protocols | ISOMN | Metwork fathertication Protocols | SOMET | Systemn Metwork Architecturs

b SEE ALS0: Bridges | Data Metworking Hardware | Intemet Telephony | Quality of Service | Routers | Standards
Oraanizations | Wwice ower [P

In this example, broader, narrower and related terms are provided for
“network protocols.” This gives the user context for this term and avenues for
further exploration—it enhances their information retrieval experience and
increases the likelihood that they will find relevant results.
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For more examples and further resources about CVs and thesauri, see the
online materials from the 2001 ACIA “Synonyms and Taxonomies” seminar
(argus-acia.com/seminars).

INCORPORATING CONTROLLED VOCABULARIES

So, how do you use CVs with automated classification tools? In essence,
anywhere a classification is used, a CV can be used. Options include:

- Creating the top levels of the classification with a CV and letting the tool
automatically create the bottom levels.

- Informing the creation and editing of IF-THEN statements with a CV.

- Training by selecting preferred and variant terms from a CV and
populating clusters with information that includes those terms.

- Comparing suggestions for clustering with a CV.

- Reviewing statistically derived clusters, matching them against a CV and
changing the clusters appropriately.

OBTAINING CONTROLLED VOCABULARIES

Procuring pre-built CVs can be difficult for a variety of reasons. They can be:

- Inexistent. Is there a CV that has been created in your subject domain
and that fits how your users look for information?

- Incomplete. Does the CV cover all the topics you're trying to cover?

- Inconsistent. Does the CV consistently organize items at appropriate
levels of detail?

- Incomprehensible. Is the CV too technical for your needs?

The bottom line is: How much will the CV need to be tweaked? Sometimes
the best approach is to build one from scratch and refine it during the
classification process. This means involving more resources (time, money,
people), but the end result will be more satisfactory than a pre-built CV.

Another option is to use the text to generate the controlled vocabulary (as
opposed to statistically generating clusters that aren’t controlled). There has
been research done on the use of tools that automatically extract terms from
information and then build a thesaurus from those terms. (9) This method is
best used in conjunction with manual involvement to ensure the relevancy of
the CV. The benefit of this method is that the CV is directly connected to the
information being clustered.
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See Lou Rosenfeld’s recent article “Looking for Metadata in All the Wrong
Places” for an accessible discussion of CVs and how to obtain them. (10)

ISSUES TO BE AWARE OF DURING DEVELOPMENT

Developing CVs involves issues that may not be obvious initially. Some of
these are:

Creating cross-references or double-posting. It’s often useful to
provide “see” references (e.g., “cars see automobiles”) and “see also”
references (e.g., “cars see also travel”) among clusters, or to selectively place
information in more than one cluster (i.e., double-post it). This makes the
relationships among terms obvious and makes the resulting classification
more usable.

Building more than one CV. To reach your primary users and to reflect
all your content, you may need to develop multiple types of CVs.
Examples include those organized by user role (e.g., engineer,
administrator), topic (e.g., crackers, cookies), action or task (e.qg., selling,
buying) and geography (e.g., France, England).

Building CVs in more than one language. If your collection contains
considerable amounts of information in multiple languages, you should
have a CV for each language. This often involves more than simple
translation of terms, since concepts, jargon and relevancy of terms differ
among languages.

Building a thesaurus. If you have the resources, a thesaurus can greatly
help your users and your business. You will be offering users navigational
assistance (e.g., broader, narrower, related terms), which can help them
generate more relevant results. Managing a classification structure that
includes more relationships among terms can be a very powerful avenue
for translating your business strategy—e.g., promoting products using
broader clusters (“you’re interested in ‘construction tools,” you may want
to see everything related to ‘home improvement™).
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A CALL FOR TESTING

I've discussed the need for manual involvement in your classification process
and I've discussed the need for controlled vocabularies in that process. What |
think is missing in these discussions is testing of these variable, and sharing of
the results with the wider community.

Situations exist in which testing can occur, but inevitably there are limitations
to doing this kind of testing. These situations include:

- Partnering with an automated classification tool vendor so you can
run pilot tests with actual data using their tool. The limitation is the
partnership agreement and how that affects your company’s strategy.

- Obtaining a trial version of a tool to run against actual or contrived data.
The limitation is that the trial version may limit you to a certain number of
documents, not allow the integration of controlled vocabularies or not
allow you to customize the classification process.

- Contracting with a vendor to do a full test of their tool, which usually
involves the assistance of consulting engineers from the vendor. The
limitation is the added expense of paying for the consultants just to see
whether you want to use the tool.

| feel that there is a greater opportunity out there—an opportunity to provide
the community with real data that has been tested in a variety of ways using a
variety of automated classification tools, with results that can be shared and
compared without sharing proprietary vendor information with the
community. In other words, | feel there is an opportunity to form an
international collaboratory testbed for these types of tools.

The Text Retrieval Conferences (TREC) project provides an excellent example
of a collaboratory testbed (trec.nist.gov). Each year, the project provides data
sets that interested parties can use to run against new technology to see where
that technology succeeds and fails. It’s not a giant leap to assume that
something like this could be done to test automated classification tools. Since
TREC'’s environment is set up for new technology and not established
technology, it may not be the best venue for the proposed testing.
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TESTBED FEATURES

In order for use of the testbed to be most effective, the community needs to
enforce:

Description of the information in the testbed. What type of information
are you testing (e.g., engineering, religious studies)? Is it mostly text or
records-based? Is it highly conceptual content or fact-based data?
Information in multiple languages. This will assist in reaching the
largest community of testers.

Selection of controlled vocabularies to run against information. Multiple
types of CVs are a necessity. Multiple language CVs will be necessary for
information in multiple languages.

Ability to perform the test in a multitude of ways. For instance,
running text-based English language content with multiple topic domain
CVs using three selected tools, or running records-based French and
English language data without a CV through five selected tools.

BENEFITS OF TESTING

The testbed would benefit both the automated classification vendors and those
interested in using the tools. It can assist in:

Selling the need for the tool to the leadership. Quantifiable effects are
easier for upper management to buy into.

Providing a way for content managers to compare tools and see what
types of tools work best for their types of data and resources.
Comparing manual and automated methods of classification. The
level of human involvement could be tested under a variety of conditions.
Getting feedback from users. Testing with users can provide subjective
and objective data on which tools work in which environments.

Selling the tool to you. Vendors with quantifiable data on their tool’s
performance can use this to market the tool.

As a consultant, | also find the opportunity to share results from prior and
present engagements to be a strong selling point for future clients. There is a
dearth of tangible outcomes in the field of information architecture. It would
be useful to have concrete results showing that controlled vocabularies are
effective using certain tools and certain types of information—this would
benefit the client and the entire information architecture community.
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