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tons on the edit page to help people
learn the markup.

Creating the right conditions for a
Wiki involves:

m setting up an effective initial struc-
ture, so that people can see where
their contribution might fit;

®= monitoring new and changed
content, so that inappropriate
content is dealt with promptly.
This might also require clear
guidelines on appropriate con-
tent, and a statement about the
identity of the intended audi-
ence;

® having a statement about copy-
right and content ownership. If
people sign their contributions,
then it might not be considered
appropriate for someone else to
edit them; a comment (i.e., dis-
cussion or thread mode) might
be better;

m providing an explicit Page
History link to make it obvious
that content can be restored if
necessary;

® having basic text formatting tips
displayed when someone edits a
page, to help them remember the
markup; and

® having suggested page naming
conventions and writing style
guidelines. The basic idea here
is to remove some of the uncer-
tainty associated with a totally
open environment, which might
help people overcome their
initial hesitation about contrib-
uting.

In the early days, it might be use-
ful to “shoulder tap” selected com-
munity members for specified Wiki
contributions, to start the habit. Some
Wikis have lists of “wanted pages” to
identify topics they’d like someone to
write about.

In some cases having a “com-
ment on the Wiki” section encour-
ages people to describe their reaction
to the idea of editable Web content,
and it can overcome their initial fear
of breaking something if they edit a
Wiki page.

Conclusion

The case studies in this paper illustrate
just a few situations where Wikis can
be effective. Because of their flexibility
and simplicity, they can be used in a
wide range of contexts, and provide
an environment in which Berners-
Lee’s early vision for the Web can be
achieved. A totally open Wiki might
suit a widely distributed organiza-
tion like the LIANZA ITSIG, while
a members-only Wiki would suit a
work group collaborating on policy
documents or procedure manuals (or
simply wanting an easy electronic
notice board). Features like Recent
Changes and Page History make it
easy for community members to keep
up with changes. Wikis are also gain-
ing in popularity as simple, light-
weight Web site CMSs for groups and
individuals. Wikis offer libraries and
other organizations a tool that can
be used when upgrading traditional
Web sites or implementing new Web-
based projects—their potential for
enabling Web-based communication
with staff and users is just beginning
to be appreciated.

Libraries were early and enthu-
siastic adopters of the Web as a
medium to enhance and expand
access to information for the com-
munities they serve. The Web is con-
stantly changing, and in the next
few years we expect organizations to
move to more interactive e-services.
New technologies offer new opportu-
nities and evolving Web accessibility
standards present new challenges for
libraries. For libraries looking to take
advantage of new technologies and
build Web sites that comply with
Web accessibility standards, Wikis
offer a relatively easy path to build
the next generation of library Web
sites. At the same time, they raise the
possibility of having more interaction
with users.

Finally, Wikis illustrate a shift to
an increasing ability to use a Web
browser as a person’s main applica-
tion tool, and they foreshadow other
browser-based capabilities, such

as table or drawing editors, which
would make it possible to create
complex documents using nothing
more than a standard browser.

Author’s note: all URLs in the text
were accessed in early July 2005.
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Graphical Table
of Contents

for Library
Collections:
The Application
of Universal
Decimal
Classification
Codes to
Subject Maps

Victor Herrero-Solana,
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and Felipe Zapico-Alonso

The representation of information con-
tent by graphical maps is an extended
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ongoing research topic. The objective of
this article consists in verifying whether
it is possible to create map displays using
Universal Decimal Classification (UDC)
codes (using co-classification analysis) for
the purpose of creating a graphical table
of contents for a library collection. The
application of UDC codes was introduced
to subject maps development using the
following graphic representation methods:
(1) multidimensional scaling; (2) cluster
analysis; and (3) neural networks (self-
organizing maps). Finally, the authors
conclude that the different kinds of maps
have slightly different degrees of viability
and types of application.

Advanced techniques for informa-
tion retrieval (IR) currently make
up one of the most active areas
of research in the field of library
and information science. New mod-
els representing document content
are replacing the classic systems
in which search terms supplied by
the user were compared against
the indexing terms existing in the
inverted files of a database. The
objective of this article consists in
verifying whether it is possible to
create map displays using Universal
Decimal Classification (UDC) codes,
a classification system based on
Dewey Decimal Classification, for
the purpose of creating visualiza-
tions of a library collection.

One related topic of study in recent
years is bibliographic browsing, a use-
ful complement to querying strategies.
Since the 1980s, a number of authors
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have dealt with this topic. For exam-
ple, Ellis establishes that browsing is
based on three different kinds of tasks:
identification, familiarization, and dif-
ferentiation.! Cove distinguishes three
different browsing types: searching
browsing, general purpose browsing,
and serendipity browsing; whereas
Bates presents six different types.? Yet
most interesting is Bawden’s brows-
ing classification, which addresses
similarity matching, structure-driven
displays, and global vision.® Global-
vision browsing implies the use of
graphic representations, referred to in
this article as map displays, that allow
the user to grasp a global idea of the
nature and structure of information in
a database.

Several authors worked on this
line of research throughout the 1990s,
developing different types of maps.
One of the most active authors was
Lin, who introduced the concept of
a graphical table of contents (GTOC)
that is functionally analogous to
the table of contents in the printed
environment.* Lin applies the self-
organizing map (SOM) algorithm to
his own personal bibliography, ana-
lyzed by title and abstract fields, and
represents it in a two-dimensional
map.®> The SOM algorithm is a major
method for unsupervised learning,
based on a grid of artificial neurons
whose weights are adapted to match
input vectors in a training set. It was
first described by the Finnish profes-
sor Teuvo Kohonen and is thus some-
times referred to as a Kohonen map.®
The algorithm takes a set of input
objects, each represented by a vector
in the matrix, and maps them onto
nodes of a two-dimensional grid.
Later on, Lin included such maps in
the creation of GTOC Web sites based
on a Java application.

Vectorization, the transforma-
tion of any information element into
numerical data, using words from
the title and abstract fields for co-
word analysis, generates too large of
a matrix, but this technique can be
applied to reduced document sets.
In this context, it is important to
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find some element that allows a less
complex or “lighter” vectorization.
Online public access library catalogs
(OPACs) have certain elements, such
as the subject codes of UDC, that can
be more easily vectorized than free
text in order to create GTOCs of a
library collection.

Materials and methods

The OPAC selected for this study is
that of the Public Library of Granada,
which contains 32,700 records and
43,900 UDC codes, an average of 1.34
codes per record. These records were
vectorized using the UDC codes, so
as to group them into twenty-seven
major subject categories, derived
from the hierarchical structure of
UDC. The Pearson correlation index
was applied to this matrix of data
(27 x 32,700) to measure the similari-
ties among these twenty-seven major
classes and to generate a new matrix
(27 x 27), to which the visualization
method will be applied. This correla-
tion index approach is widely used
for science mapping construction.’”

Two basic approaches were
adopted in creating the display maps:
(1) statistical (based on multivariate
analysis); and (2) connectionist (usu-
ally, but not exclusively, based on arti-
ficial neural networks or ANNS).

Within the techniques of multi-
variate statistical analysis, three basic
methods deserve mention at this
point: (1) cluster analysis, (2) princi-
pal component analysis (PCA), and
(3) multidimensional scaling (MDS).8
According to Kinnucan, Nelson, and
Allen, “These methods are referred to
as dimensionality-reduction methods
because this function is to simplify
what might at first appear to be
a complex pattern of associations
among many entities.”®

In the following sections, we
review and summarize the character-
istics of the three methods:

L. Cluster analysis. This technique
is used to create two-dimensional



displays (e.g. dendrograms) of
clusters of different objects whose
relationships are represented by
matrix values. This type of auto-
matic classification, also known
as numerical taxonomy, currently
comprises more than 150 differ-
ent techniques that are grouped
in families according to shared
procedures. Information science
as a discipline generally involves
polythetic clustering hierarchies,
producing trees that illustrate the
hierarchy of relationships among
elements on the basis of indi-
vidual characteristics.'®

2. Principal Component Analysis
(PCA). The basic premise of PCA
is that the linear relation between
any two variables is best summa-
rized by a regression line. In other
words, the variable that repre-
sents the regression line as a point
cloud contains essential informa-
tion about both variables. The
two variables are thus combined
into a single factor. This mecha-
nism can be used to reduce pairs
of variables to single dimensions
in order to simplify the graphic
display of the elements included
in the matrix."

3. Multidimensional  Scaling
(MDS). This multivariate analy-
sis technique is used to identify
the dimensions that best explain
similarities and differences
between variables. Because the
purpose of MDS is to generate
a map of objects, this approach
can be considered an alternative
to PCA.12

Neural networks are analytic
techniques modeled after the (pro-
posed) processes of learning in cog-
nitive systems and the neurological
functions of the brain. Neural net-
works use a data “training set” to
build rules capable of making pre-
dictions or classifications on data
sets. Neural networks can learn to
assign multidimensional outputs to
multidimensional inputs, and they
do so while maintaining a great

capacity for generalization. For this
reason the better choice is the SOM
algorithm. Kohonen's interest in dis-
covering how an organization of
this type might arise led him to
investigate the subject.!® The prod-
uct of that research was the net-
work model, bearing his name, that
is capable of performing a topologi-
cal organization of the inputs pre-
sented to it.

This type of network has recently
been extrapolated to domain analysis,
textual data mining, the extraction of
semantic relationships among words
in their contexts, and to the gen-
eration of topological maps of sets
of documents, which may include
labeling the zones of influence of each
word or term.1

MDS maps

In the MDS-based display map each
major subject category is placed in a
certain point, depending on its rela-
tionship to other subject categories
(figure 1). Also, each category is rep-

Figure 1. MDS map

resented with a circle whose area is
proportional to the volume of docu-
ments that it contains. The largest
circles are located in the periphery,
following the principle of center/
periphery established by White and
Griffith.15

The categories are classified in
two large clusters: (1) science and
technology, and (2) social science and
humanities. This classification cor-
responds to its clustering, as in a
Ward dendogram.!® There are only
two categories that do not seem to
be in the expected cluster (economics
and law); however, we should bear
in mind that economics is related
with categories of the science and
technology cluster (mathematics). On
the other hand, MDS places both cat-
egories at the edge of the map; in this
way the dividing line can integrate
them into the social sciences area.

SOM maps

The map display based on SOM is
quite different from the MDS-based
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map (figure 2). The SOM-based map
is clearer, more schematic, and better
ordered than the MDS-based map,
but the size of each category is not
proportional to the volume of docu-
ments, which might confuse the user.
It is also very difficult to perceive the
division of the categories in two big
clusters as in the previous MDS-based
map. The categories group according
to neighboring relationships, a typical
feature of Kohonen’s algorithm, and
the general structure of the collection
that one could observe in the MDS-
based map is much more difficult to
discern here.

The neighboring relationships
among the categories indicate the fre-
quency of the co-occurrences of the
classification codes. It is important
to point out that the SOM searches
out the best topology. This implies
that when the representation must
be reduced to two dimensions, the
areas spread and the greater or lesser
contact among them is indicative of
the degree of interrelation. The prox-
imity /distance among the areas is
conditioned by co-classification fre-
quency; however, this does not mean
that the codes of classification of two
categories that are far away from
each other cannot co-occur at all.

To some extent the shapes of the
areas are also determined by the
co-classifications. These relationships
cannot always be represented by the
simplest geometric forms, for which
reason their final appearance may
strike the user as odd or unusual.

Conclusions

Despite the fact that user-based eval-
uation experience of this kind of map
display is very limited, the following
conclusions can be put forth:

» MDS and SOM are algorithms
that can be used to generate bib-
liographic map displays

= An OPAC can be represented
through co-classification analy-

sis using UDC codes

= Itis possible to use other decimal
classifications, like DDC, but not
Library of Congress

= MDS-based maps enhance view-
ing the structure of relations
among the subject categories

» SOM-based maps are easy to
use, because the view is clear,
schematic, and well ordered

= SOM is easier to compute than
MDS, especially when a lot of
variables are involved
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