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Abstract

Information retrieval visualization (IRV) is a
powerful tool in transforming the invisible abstract
data along with their semantic relationships in a data
collection into a visible display and provides visuali-
zation of the internal retrieval processes for users. It
assists individual to make full use of his/her own
creativity and imagination to search for information
from an interactive system. One of the important fea-
tures of IRV is to provide an intuitive way to recog-
nize cluster pattern in the retrieved data. The purpose
of this project is to employ information visualization
method to explore and perform an author clustering
analysis in an online citation database.

The visualization environment for this pro-
ject is the Multidimensional Scale (MDS), which is a
set of related statistical techniques often used in in-
formation retrieval visualization for exploring simi-
larities or dissimilarities in data. The technique is
applied to discover relationships among information
retrieval objects by visualizing them and presenting
their geographic representations in a low dimensional
display space. Web of Science® was chosen to serve
as data source for this project for the reasons of au-
thoritative and reliable concern. Data were collected
using “digital library” as the subject field being used
to search for target authors in Web of Science. In
order to make the scale of the project much more
manageable, the number of the most influential au-
thors in the selected area was set to range from fifty
to one hundred. Filtered by the number of publica-
tions, 70 researchers were qualified as the target au-
thors, whose record counts in Web of Science rang-
ing from twelve to four. Since the analysis is about
the proximity of the authors, this analysis incorpo-
rates the entire publications of target authors, not
limiting to the subject field of digital library. In terms
of the proximity between any two authors in the visu-
al analysis, it is primarily defined by the similarity of
their publication keywords. The keywords were
parsed into single words and formed a keyword-
author frequency table. Then another author-author
proximity matrix was constructed. The proximity
matrix of the target authors was accordingly applied
to perform similarity measures, including Pearson
coefficient, overlap coefficient, Jaccard coefficient,
and Dice coefficient.

This project is still in the exploratory phase.
The stress values derived from the first phase are all

lower than 0.15 with the lowest value of 0.13271 and
all values of Squared Correlation Index (RSQ) are
close to or larger than 0.9. The data of the MDS re-
sults were transformed into a multimeida file with
vitality colors and in three-dimensional displays. The
visualization result using similarity measure of the of
this project clearly demonstrates the relationships
between the target authors. Four clusters can be easi-
ly identified, namely red cluster (author #9, 28, 48)
on the top, light green cluster (author #10, 35, 42, 64)
on the left, yellow cluster (author # 52, 62) on the
right, and blue cluster (author # 47, 55, 40) at the
bottom.

In the second phase of the project, results of
MDS visualization are to be confirmed using two
different traditional clustering methods to improve
the quality of the analysis. The two methods used to
confirm the visual analysis result are hierarchical
clustering algorithm and K-Means. The advantage of
combining the visual-clustering analysis and the tra-
ditional clustering method is that it cannot only visu-
ally display the clusters in a flexible and intuitive
way, but also demonstrate the clear grouping bounda-
ries among the clusters. The two could be comple-
mented with each other. The hierarchical clustering
algorithm vyields a multiple level categorical tree
structure, dendrogram. It demonstrates the clusters of
nearest neighbor in the data. The four clusters in
MDS also appear to be the nearest neighbors in the
dendrogram. The second clustering method, K-
Means, identifies relatively homogeneous groups of
cases based on selected characteristics. In this pro-
ject, the target authors were partitioned into six cate-
gories. The previous MDS clusters also belong to the
same categories. Although the groupings of the two
methods are different from each other, the pattern of
the MDS clusters remains the same. It can be con-
cluded that results of the two traditional clustering
analyses confirm the similarity patterns of MDS.

Several limitations of the projects are re-
ported. Firstly, the stress value is slightly over 0.1.
Secondly, the authority control of authors in Web of
Science is problematic. Thirdly, the selection of the
key words employed in this project includes only
Keyword Plus in Web of Science. Future research
could compare the similarities and differences among
retrieved data using different analysis strategies, au-
thority control, and combination of keywords to ex-
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plore more possibilities of the visual representation
method.
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