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ABSTRACT: Academic journals play an important role in scientific communication. The effective or-

ganization of journals can help reveal the thematic contents of journals and thus make them more user-friendly. In this study,
the Self-Organizing Map (SOM) technique was employed to visually analyze the 60 library and information science-related
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journals published from 2006 to 2008. The U-matrix by Ultsch (2003) was applied to categorize the journals into 19 clusters
according to their subjects. Four journals were recommended to supplement library collections although they were not indexed
by SCI/SSCI. A novel SOM display named Attribute Accumulation Matrix (AA-matrix) was proposed, and the results from
this method show that they correlate significantly with the total occurrences of the subjects in the investigated journals. The
AA-matrix was employed to identify the 86 salient subjects, which could be manually classified into 7 meaningful groups. A
method of the Salient Attribute Projection was constructed to label the attribute characteristics of different clusters. Finally,
the subject characteristics of the journals with high impact factors (IFs) were also addressed. The findings of this study can

lead to a better understanding of the subject structure and characteristics of library/information-related journals.
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1. Introduction

Academic journals are important means of scientific
communication. With the rapid progress of science
and the accumulation of human knowledge, the quan-
tity of academic journals has been increasing at a high
speed. The British Library claimed that they currently
hold over 260,000 journal titles (Facts and Figures
2010), which is more than 10 times the number of ti-
tles held in 1973 (Carpenter and Narin 1980). The
quantity of journal articles has also increased. Archi-
bald and Line (1991) investigated the journals and ar-
ticles between the 1950s and 1980s in nine subject ar-
eas using the Dewey Decimal Classification, i.e., 1)
Philosophy and Religion; 2) Social sciences and Lan-
guages; 3) General science and Mathematics; 4) As-
tronomy, Physics, Chemistry, Earth, and related sci-
ences; 5) Paleontology, Life sciences, Botanical, and
Zoological sciences; 6) Technology (Applied sci-
ences); 7) Medical sciences; 8) Arts and Literature;
and 9) Geography and History. They found a rising
quantity of journal articles in most disciplines.

With the rapid growth of academic journals and ar-
ticles, more and more journal articles share similar or
related thematic contents. The organization of the
journals according to subject matter is crucial both for
the reasonable selection and acquisition of academic
journals by libraries, and for user-friendliness. Re-
searchers can easily identify appropriate journals with
relevant topics to their studies, and they can be pro-
vided with useful information about their prospective
research interests.

In some high-quality journal databases such as Pro-
quest (Proquest 2009), each article is indexed with sev-
eral controlled subject terms, which reflect the the-
matic contents of the corresponding articles. This
function greatly facilitates journal analysis based on
normalized subject terms. As journal subject analysis

usually studies the journals in a wide time span, for
example in three years, this may result in a large quan-
tity of the investigated subjects. It is difficult for peo-
ple to intuitively observe the subject characteristics of
the journals. Ordinary statistical or bibliometric
measures are capable of calculating the frequencies of
specific subject terms and identifying those with high
frequencies. However, the relations among the salient
subject terms are unknown unless a further classifica-
tion or clustering process is conducted. Journals may
be clustered according to their subject terms using
some popular clustering algorithms, such as k-means
and hierarchical clustering techniques. The k-means
algorithm is computationally expensive, particularly
for clustering a large dimensional data set into many
categories (Filho et al. 2003). It requires defining the
number of clusters first (MacQueen 1967) and de-
pends on the initial cluster centroids (Hoon et al.
2004). According to Janssens et al. (2006), the agglom-
erative hierarchical clustering technique outperformed
the k-means technique on their dataset. However, the
agglomerative hierarchical clustering technique exhib-
its the disadvantage that the wrong merges made by
the algorithm in an early stage can never be fixed
(Kaufman and Rousseeuw 1990). One of the major
concerns is that these traditional clustering methods
do not provide an intuitive way to observe the rela-
tionships among clusters and the relationships among
objects in a cluster from multiple perspectives.

The Self-Organizing Map (SOM) (Kohonen 1982),
an unsupervised artificial neural network technique,
was considered in this study based on the following
reasons. First, unlike the traditional clustering meth-
ods, the SOM technique can effectively cluster a data
set without knowing the distributional characteristics
of the data set. Through competitive learning, the
high-dimensional input data are visualized in the low-
dimensional space with its topology structure pre-


https://doi.org/10.5771/0943-7444-2011-4-299

Knowl. Org. 38(2011)No.4

301

L. An, J. Zhang, and Chuanming, Yu. The Visual Subject Analysis of Library and Information Science Journals

served. Like other visualization techniques, the objects
with similar attributes are projected onto a cluster.
However, the objects projected onto an individual
SOM node can be considered as a cluster. The objects
projected onto the adjacent SOM nodes can also be
considered as a cluster. The objects clustered in a node
are more relevant to each other than the objects in a
cluster defined by an adjacent area. As a result, the
size of a cluster and the degree to which the objects
are relevant to each other can be controlled. Thus it is
intuitive, flexible, and efficient for researchers to ob-
serve the overall characteristics of input data. Cer-
tainly, some other data analysis technique such as La-
tent Semantic Analysis (LSA) (Deerwester et al. 1990)
may also reveal the subject similarity between two
items. The LSA technique can represent the synonyms
and the related documents by a similarly weighted
combination of indexing variables and position the as-
sociated terms in the reduced space in a way that re-
flects the correlations in their use across documents
(Hull 1994). However, the LSA technique has its own
weaknesses like high storage and computation costs of
the matrix decomposition (Hull 1994), linear restric-
tion in the mapping of LSA (Hofmann 1999), and re-
sultant interpretation difficulty in natural language
(Gabrilovich and Markovitch 2007).

The purposes of this study are (1) to identify the
salient subjects of journals in Library and Information
Science (LIS), (2) to discover journals which are not
in the pool of JCR by ISI (Journal Citation Reports
2009) and have quite different subject coverage from
those journals in the pool of JCR and to supplement
journal collections of libraries, and 3) to explore the
subject characteristics of the investigated journals, es-
pecially the journals with high Impact Factors (IFs).
The findings of the study can reveal the salient re-
search topics in the LIS field and lead to a better un-
derstanding of the subject structure of journals. This
information will be useful to libraries and researchers
in terms of the selection and utilization of journals.

2. Related research
2.1 Studies on journal subject analysis

Studies on journal subject analysis have various re-
search objectives. Related researchers may summarize
the thematic contents of the journal articles from their
abstracts or titles, cluster the journals according to
their subjects or cluster the subjects of the journals
based on their co-occurrences, identify the salient
subjects of the journals in a certain period, analyze the

distribution of a specific group of subjects among the
journals, or study the developing trends of the jour-
nals. According to the different data sources, the
journal subject analysis can be divided into several
fields, the journal analysis based on co-citation data,
expert surveys, and keywords, abstracts, or even full
text of the articles.

First, in the field of the journal analysis based on
author co-citation data, Chen et al. (2010) introduced
a multiple-perspective co-citation analysis method
and conducted a comparative author co-citation ana-
lysis (ACA), a progressive ACA of a time series of
co-citation networks, and a progressive document co-
citation analysis (DCA) on the co-citation data of 12
journals published between 1996 and 2008. They
found that the multiple-perspective method had the
advantage of enhancing the interpretability and ac-
countability of ACA and DCA networks. The classic
ACA was enhanced by Zhao and Strotmann (2008a)
by employing both orthogonal and oblique rotations
in the factor analysis (FA). After comparing different
FA methods in ACA on 12 main Information Science
(IS) journals from 1996 to 2005, they found that each
method had its own advantages when applied to
ACA. Similar to ACA, Zhao and Strotmann (2008b)
introduced the method of author bibliographic-
coupling analysis (ABCA) and applied it on 12 core
Information Science (IS) journals from 1996 to 2005.
After comparing the results from ABCA and those
from ACA, they found that the combination of these
two citation-based author-mapping techniques re-
vealed a more complete picture of the intellectual
structure of the IS field than either of them. Al-
though the journal analysis based on author co-
citation data often took journals as data sources, it is
noteworthy that the objectives and results of ACA
are quite different from those of this study. The ACA
usually identifies the prominent researchers and their
specialties and does not aim to reveal the thematic
characteristics of journals as this study does.

Besides ACA, the journal co-citation analysis was
also done by some other researchers. Marion, Wilson,
and Davis (2005) collected the co-citation data of 100
core journals in the field of information systems and
categorized these journals into seven thematic clus-
ters, such as computer science, computer networking,
etc. They found that Information Science journals, for
instance, ASIST publications, JASIST, ARIST, and
PASIS were situated between technically oriented and
application-focused clusters in the Multidimensional
Scaling (MDS) map. Astrém (2007) performed a set
of co-citation analyses upon 21 library and informa-


https://doi.org/10.5771/0943-7444-2011-4-299

302

Knowl. Org. 38(2011)No.4

L. An, J. Zhang, and Chuanming, Yu. The Visual Subject Analysis of Library and Information Science Journals

tion science journals to study changes in research
fronts between 1990 and 2004. The results showed
that the research on informetrics and information
seeking and retrieval were stable while webometrics
had become a dominating research area in both fields.

In the field of expert surveys, Shewchuk et al.
(2006) investigated 147 faculty members of North
American health management programs about their
perceptions of 34 North American health care-
oriented journals. A three-dimensional map with
seven clusters was provided which illustrates the per-
ceived similarities of journals. Lowry, Roman, and
Curtis (2004) investigated 8,741 faculty members of
the global 414 departments of information systems,
categorized the supporting disciplines for information
systems into 11 groups and summarized the top jour-
nals in each discipline. To establish a systematic and
complete knowledge map of the IS field, Zins (2007)
conducted a Critical Delphi study and surveyed 57 re-
nowned scholars from 16 countries. A map with 10
basic categories was generated through panel discus-
sions.

Finally, in the field of the journal analysis based on
keywords, abstracts or full text, Chua and Yang
(2008) compared the top keywords of articles pub-
lished in the Journal of the American Society for In-
formation Science and Technology (JASIST) between
two decade periods, i.e. 1988-1997 and 1998-2007.
They found that the distribution of top keywords’
occurrences had shifted from core information sci-
ence towards other sub disciplines, e.g., information
technology and sociobehavioral science. Besides key-
words, abstracts could also serve as cues to article
contents. Kivlighan and Miles (2007) conducted la-
tent semantic analysis of the abstracts of 97 articles
in Group Dynamics and identified six subjects of the
investigated journal. Janssens, Leta ,Glinzel, and De
Moor (2006) clustered 1000 articles and research
notes published by five LIS journals in the period of
2002-2004 with an agglomerative hierarchical cluster-
ing method to generate six clusters. They also applied
both Latent Semantic Analysis (LSA) and MultiDi-
mensional Scaling (MDS) to the full-texts of the
journal articles and notes to reveal the structure and
clusters of journals. The research findings of these
studies based on keywords, abstracts, or full text of
the articles in the investigated journals were more ob-
jective and solid compared with those based on co-
citation data or expert surveys. However, the limita-
tion of their study is that only a few journals were ex-
amined.

2.2 The SOM technique and its application
in jowrnal subject studies

The Self-Organizing Map (SOM) introduced by Ko-
honen (1982) is based on an unsupervised artificial
neural network algorithm. It can project a set of high-
dimensional input data onto a low-dimensional space
where the topology of the input data is preserved. The
principles and basic algorithms of the SOM technique
have been described in literature (Mehotra et al. 1997;
Kohonen 1993).

Two basic learning algorithms, i.e., sequential learn-
ing and batch learning can be used in the SOM tech-
nique. Fort, Letremy, and Cottrell (2002) compared
the two learning algorithms and found that the batch
learning algorithm had the advantages of computa-
tional simplicity, efficient training time, less distor-
tion, omission of the tuning adaptation parameter, and
stability of results compared with the sequential learn-
ing algorithm. Currently, there are two conventional
SOM displays, the U-matrix and the component
plane. The U-matrix was first introduced by Ultsch
and Siemon (1990) and later improved by Ultsch
(1992). The U-matrix can reveal the internal structure
of the input data by measuring the distances among
the weight vectors associated with the adjacent SOM
cells. The component plane reflects the contribution
of an identified attribute to the overall SOM display
(Zhang and An 2010).The SOM technique was widely
used in many fields, such as visualization of machine
states, fault identification (Kohonen et al. 1996), fea-
ture extraction, computer vision (Kohonen 1996), ex-
ploratory data analysis (An et al. 2009), knowledge
discovery in databases (Kohonen 1999), and transac-
tion log analysis (Zhang et al. 2009; Zhang and An
2010).

The studies on journal subject analysis usually in-
volve processing a large number of subjects. The mul-
tiple subjects can be used to describe the characteris-
tics of the investigated journals in the vector space. As
a result, they determine the dimensionality of the in-
vestigated journals in the vector space. After the in-
vestigated journals are described in the high dimen-
sional vector space, their subject connections/rela-
tionships are kept in the high dimensional space. The
subject connections/relationships are crucial in the
journal subject analysis. Unfortunately, they are in-
visible due to the high dimensionality of the vector
space. The SOM algorithm is a suitable method for
this task since it can visualize the high dimensional in-
put data in a low dimensional SOM space through a
competitive learning process. In this low dimensional
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space, an individual SOM node can be considered as a
unique cluster, and the adjacent SOM nodes also pro-
vide some information about clustering. Then, the
subject connections /relationships of the journals are
effectively revealed. However, the studies on journal
subjects with the SOM technique are limited, and
most literature focuses on the subject characteristics
of journal articles, in which the journal articles are
considered as analysis objects. In this study, the jour-
nals are taken as analysis objects, and the subject char-
acteristics of the journals are revealed.

The examples of employing the SOM technique to
analyze journal articles are summarized as follows.
Guerrero-Bote, Moya-Anegén, and Herrero-Solana
(2002) selected 202 documents from the LISA data-
base in 1996 by excluding those documents that con-
tained none of the seven descriptors, ie., Acquisi-
tions, Artificial Intelligence, Business Management,
Computerized Information Storage and Retrieval,
Conferences, Periodicals, and World Wide Web. The
documents and terms were trained by the SOM algo-
rithm, and the authors suggested that it was possible
to organize the documents with the SOM technique.
Users could expand their search queries or results
through browsing the SOM display. In another study,
Borner, Chen, and Boyack (2003) employed the SOM
technique in combination with other information
visualization methods to demonstrate the semantic
relationships among the four research areas, Citation
Analysis, Semantics, Bibliometrics, and Visualization,
based on 2,764 journal articles from the SCI and
SSCI databases. The objective of these studies was to
reveal the relationships among the subject terms, arti-
cles, or specific research fields. Few studies on journal
analysis have used individual journals as analysis ob-
jects and used the SOM technique to reveal the sub-
ject relationships among the journals.

Some researchers took journals as analysis units in
the journal co-citation analysis. Moya-Anegon,
Herrero-Solana, and Jimenez-Contreras (2006) col-
lected the journal (also author) co-citation data of 73
journals in the field of Library and Information Sci-
ence from 1992 to 1997. They utilized the SOM tech-
nique, in conjunction with the MDS and Ward’s clus-
tering methods, and categorized the investigated
journals into four domains: Information Science, Li-
brary Science, Science Studies, and Management. The
results were compared with those by White and
McCain (1998), who analyzed the author co-citation
data of 12 journals in the field of information science
from 1972 to 1995 with the SOM and MDS ap-
proaches. Moya-Anegon et al. (2006) claimed that the

SOM representation was “comfortable” to observe
object relationships (Costa 1998), and their findings
confirmed what Kaski (1997) called ‘ordered display.’
In these studies, the SOM technique was usually used
as a cluster tool. However, the distinctions among the
different subject categories were vague, and an aca-
demic journal may involve multiple disciplines (Ley-
desdorff and Bensman 2006). Some researchers even
believed that it was impossible to provide a simple
classification for the journals according to their sub-
jects (Bensman 2001). Thus, it is necessary to identify
the salient subjects of the journals and to explore the
characteristics of the journals in terms of the salient
subjects. The current SOM display, the U-matrix, and
the component plane have failed to accomplish the
tasks. Thus, in this study, we propose a novel SOM
display named “Attribute Accumulation Matrix”
(AA-matrix) to identify the salient subjects among
the journals. To label the journal clusters, we came up
with a method called Salient Attribute Projection.

3. Research method description
3.1 The Proquest journal article record description

The data source in this study comes from the Pro-
quest Academic Research Library. Proguest is a com-
prehensive academic journal database, which incorpo-
rates 3,811 academic journals and newspapers in the
field of library and information science (LIS), busi-
ness and economics, education, computers, etc. Each
journal article record contains article title, authors,
journal title, serial number, article URL, publication
year, volume, issue, starting page, abstract, and several
controlled subject terms. The number of keywords
provided by authors is usually very large, and the
keywords are too specific to categorize them. The
keywords from authors are not normalized. There is
no synonym control, homographic control, or ambi-
guity control for these keywords. For these reasons,
the controlled subject terms were used in this study,
although at the cost of losing newly updated lexicons.

Out of the 53 journals listed in the category of in-
formation and library sciences in Journal Citation Re-
ports, 2008 edition, 32 journals were found to be in-
cluded in Proguest from 2006 to 2008. These journals
were considered in this study. Twenty journals in Pro-
quest were selected whose journal titles contain li-
brary, libraries, librarian, or information. Another
eight journals were retrieved using common terms in
the LIS field, such as digital library, and knowledge

management, in Document Title Search in Proquest.
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Thus, a total of 60 journals were selected in this
study. The journal titles are listed in Appendix I, in
which each journal is labeled based on whether it is
indexed by SCI or SSCI. The impact factors of the
journals in 2008 (Journal Citation Reports 2009) are
also given, if applicable. We collected 12,415 article
records ranging from January 1, 2006 to December
31, 2008. From these journal article records, we ex-
tracted 3,952 subjects.

3.2 Definitions of the SOM input matrices

In this study, two SOM input matrices were con-
structed. The first matrix is a journal-subject matrix,
denoted by M1. It has m rows (journals) and 7 col-
umns (subjects). Rank all journals alphabetically and
number them from 1 to m. Also rank all subject
terms alphabetically according to their spelling and
number them from 1 to z. ¢; (1=1,2,...,m; j=1,2,...,n)
stands for an element of the matrix. Element ¢; in the
matrix is defined as the sum total of the /* subject
term from all articles in the /* journal over the period
concerned.

The second matrix is a subject-journal matrix, de-
noted by M2. It has p rows (subjects) and g columns
(journals). Rank all subject terms alphabetically and
number them from 1 to p. Also rank all journals al-
phabetically and number them from 1 to ¢q. dy
(k=1,2,....p; I=1,2,...,q) stands for an element of the
matrix. Element dj, in the matrix is defined as the sum
total of the & subject term from all articles in the /"
journal over the period concerned. In fact, M2 is the
transformation matrix of M1, which means that p=n,
g=m. The reason why both M1 and M2 are con-
structed in this study is that M1 will be processed by
the SOM technique to reveal the journals® distribu-
tion in the SOM display and M2 will be processed to
cluster the subjects that the journals involved. The
objects to be projected onto the SOM nodes are dif-
ferent.

3.3 Description of the U-matrix in the toroid space

The concept of Unified Distance Matrix (U-matrix)
was introduced by Ultsch and Siemon (1990) to re-
veal the differences between the weight vectors asso-
ciated with a SOM node and those with its immediate
neighbours. According to its definition, the value of
an element of U-matrix is equal to the sum of the dis-
tances of the corresponding SOM node to all its im-
mediate neighbouring nodes normalized by the larg-
est occurring value in the SOM grid (Ultsch 1992). In

the planar SOM display, the SOM nodes which reside
on the border or at the corner of the SOM display
have fewer immediate neighbours than those which
are located in the central area of the SOM display,
which causes “border effect” (Kohonen 2001). To at-
tack this problem, Ultsch extended the U-matrix to
the toroid space (Ultsch 2003), where the upper edge
of the SOM display is connected with the bottom
edge, and the left edge is connected with the right
edge. Applying the U-matrix to the background col-
ours of the SOM display will help identify the bor-
ders of the clusters. The high values of the U-matrix
represent borders between clusters, and the low val-
ues represent clusters themselves.

3.4 Definition of the proposed Attribute
Accumulation matrix

The U-matrix is capable of revealing the structure of
the input data. However, it is a difficulty to determine
and label the characteristics of the clusters. Freeman
and Yin (2004) suggested comparing the element val-
ues of the weight vector associated with a SOM node
to label the cluster. The attribute which corresponds
to the element with the highest value in the weight
vector was selected as the label of the corresponding
SOM node. This method is suitable for the circum-
stances where the attributes of the input data are not
related. However, it is a different case in this study.
When the journal-subject matrix is applied, some of
the attributes, namely the subjects which appeared in
a certain journal, are highly related. The individual
element value to which a subject corresponds may be
relatively small while a group of related subjects with
low element values may considerably represent the
characteristics of the journal cluster. If the method by
Freeman and Yin (2004) is adopted, some important
subjects which have a certain number of related sub-
jects may be ignored. Thus, we propose a novel SOM
display named Attribute Accumulation matrix (AA-
matrix) to solve the problem.

Suppose a SOM configuration with # rows and v
columns. s; (=1, 2, ..., u, j=1, 2,..., v) represents the
weight vector associated with the SOM node at the 7
row and j® column. It has » elements, denoted by
(W W, ... , W;,), where 7 is the number of the at-
tributes, namely dimensionality.

The AA-matrix also has # rows and v columns. ¢;
(i=1,2,...1, j=1,2,...,0) is the element at the /" row
and /™ column.

First, the value of C;j is calculated as Equation (1).
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Cz] = 2 Wi @

It is seen in Equation (1) that Cz/ equals to the sum
of all the elements of the weight vector associated
with the corresponding SOM node.

Then the value of ¢; is calculated as Equation (2).

o= | % )
;= ,
maX(Clm )léu,mSv

Equation (2) shows that the element value of the AA-
matrix equals to the square root of the quotient of c;i
normalized by the largest occurring values. The values
of AA-matrix are converted to colours and applied to
colouring the background of the SOM display. The
reason why we extract the square root of the quotient
is to widen the differences among the element values
of AA-matrix so that users can easily observe the dif-
ferences. Otherwise, if most of the element values of
AA-matrix are too close, the SOM display may exhibit
large areas of similar colours. The effectiveness of the
AA-matrix 1s justified in Section 4.3.

In this study, the SOM Toolbox (About SOM
Toolbox 2005) was adopted as the research tool, and
the AA-matrix was implemented in this software in
the environment of Matlab. The AA-matrix is applied
to the background colours of the SOM display gener-
ated by the subject-journal matrix, and the subjects
are projected onto the SOM display. It reveals the oc-
curring frequencies of different subjects. The subjects
with high AA-matrix values appeared the most in the
investigated journals and are believed to be suitable for
labelling the characteristics of the journal clusters. The
subjects with low AA-matrix values appeared the least
in the investigated journals and are believed to be un-
important for labelling the characteristics of the jour-
nal clusters.

3.5 Description of Salient Attribute Projection

Based on the results of the AA-matrix, the Salient At-
tribute Projection is used to visualize the attribute
characteristics of journal clusters. The method is de-
scribed as follows.

Suppose [ input samples. Each input sample has »
attributes, denoted by v, v,,..., v,. Take the n attrib-
utes as rows and the / input samples as columns, and
construct a SOM input matrix. Train the input matrix
with the SOM algorithm and the » attributes are pro-

jected onto the SOM display. Calculate the AA-matrix
values for each SOM node. Each attribute is projected
onto a SOM node and associated with an AA-matrix
value. Rank all the attributes in a descending order ac-
cording to their AA-matrix values. The attribute(s)
whose AA-matrix value(s) are the largest are consid-
ered as the First Salient Attribute(s), denoted by S1.
The attribute(s) whose AA-matrix value(s) are the
second largest are considered as the Second Salient
Attribute(s), denoted by $2. Notice that §7 or §2 may
contain multiple attributes if multiple attributes are
projected onto the same SOM node. The same is true
with the rest.

Suppose a SOM display S which is generated upon
the input matrix with the / input samples as its rows
and the 7 attributes as its columns. It has m SOM
nodes. s; represents the weight vector associated with
the /™ node. It has »n elements, denoted by w,
Wi .. W;,, Where 7 is the number of attributes of the
input data, or dimensionality.

Suppose the First Salient Attribute(s) S7 contains p
attributes, denoted by v;;, ..., v;, the Second Salient
Attribute(s) S2 contains g attributes, denoted by
Vp1sVparesVkp and the Third Salient Attribute(s) S3
contain r attributes, denoted by v;,v,,...v;. Construct
three vertical vectors X, Y, and Z as Equations (3)-(5),
where =1, 2, ..., m.

x=3w) 0

t=/1

r=Cw) @

t=k1

Z=Xw) 6

t=I1

It is seen in Equation (3) that the X coordinate values
equal the sum of the elements in the weight vector as-
sociated with each SOM node, which corresponds to
the First Salient attributes S7. The Y coordinate values
equal the sum of the elements in the weight vector as-
sociated with each SOM node, which corresponds to
the Second Salient attributes S2. The same is true with
the Z coordinate.

Project the SOM display, which is generated by the
input matrix (with / input samples as its rows and 7 at-
tributes as its columns), into the three-dimensional
space. This is the Salient Attribute Projection.

In this study, the SOM display, which is generated
upon the journal-subject matrix (M1), is projected
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Figure 1. The SOM display for the investigated journals

into the three dimensional space constructed by the
three Salient Attributes S7, $2, and S3. According to
the principle of the salient attribute projection, if a
journal cluster is projected onto a high value of §7, it
means that the subjects that S7 contains are the im-
portant subject labels for this journal cluster. The
same is true with S2 and S3. Thus, the characteristics
of journal clusters in terms of salient attributes can be
intuitively observed.

4. Results Analysis and Discussion

4.1 Journal and subject data description

Since each journal article is indexed with several con-
trolled subjects in the Proguest Academic Research Li-

brary, the indexed subjects were used in the study.
This may yield better processing efficiency as com-

pared to a search for keywords that are listed by the
authors. Our source of data was a list of journals from
Proquest. A total of 60 journals were selected in this
study, as described above in section 3.1. From these
journal article records, we extracted 3,952 subjects.

4.2 Journal Distribution analysis

The journal-subject matrix M1 was constructed, which
had 60 rows and 3,952 columns. Because the value
ranges of different attributes (columns) were differ-
ent, and the SOM display would be dominated by the
attributes with large value ranges, the SOM input ma-
trix was first normalized with the “Var’ method
(SOM_norm_variable 2002), in which the variances of
the attributes are linearly normalized to 1. In order to
avoid “border effect,” the toroid space was applied.
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Linear initiation and batch learning were adopted
because our pilot study showed that this combination
produced the smallest final quantization error among
all the combinations of random or linear initiation
and sequential or batch learning. The U-matrix was
employed to generate the background colour for the
SOM display (See Figure 1 for the results). The col-
our bar on the right indicated the U-matrix values for
each colour. The labels (namely the abbreviated form
of the journals’ names) in Figure 1 represent different
journals. See Appendix I for the relationships be-
tween the labels and corresponding journals. To ob-
serve the distribution of journals indexed by
SCI/SSCI in the SOM display, the journals indexed
by SCI/SSCI are marked with white squares.

According to the principle of the U-matrix, the
journals which were projected onto the SOM nodes
with low values of U-matrix tend to have similar sub-
jects while the journals which were projected onto
the SOM nodes with high values of U-matrix tend to
have quite different subjects. The similarity of input
data is also reflected by the distances between the
SOM nodes they are projected onto. In this study,
journals which were projected onto the SOM nodes
in close proximity had similar subjects while journals
which were projected onto the SOM nodes in far dis-
tance had dissimilar subjects.

It is seen in Figure 1 that there is a large dark area
in the “central” part of the SOM display. Several jour-
nals, such as Publishing Research Quarterly (PRQ),
The Library (LIB), The Serials Librarian (SL), Bulle-
tin of the American Society for Information Science and
Technology (BASIST), Library Hi Tech (LHT), and
The Library Quarterly (LQ), were projected onto the
SOM nodes with low values of U-matrix. It means
that those journals were highly similar in terms of the
subjects that they involve.

On the other hand, journals such as College & Re-
search Libraries News (CRLN) and Drug Information
Journal (DI]) were projected onto the SOM nodes
with high U-matrix values and they are separated
from other journals by some empty nodes. It means
that these journals had very different subjects from
other journals. Although College & Research Libraries
News (CRLN) is not indexed by SCI/SSCI, this
journal is recommended to be selected for library col-
lections to supplement the inadequate subjects of
other journals.

Therefore, the journal selection policy is to select
journals to cover as many different subject clusters as
possible. The journals which have very different sub-
ject coverage from other journals are recommended

to be selected to supplement library collections, even
if they are not indexed by SCI/SSCI.

To implement this policy, we categorized the 60
journals into different clusters. The method of de-
termining journal clusters is described as follows.

1. If two or more journals were projected onto the
same SOM nodes (such as [AP] and [ITL]) or
neighbouring nodes (such as [SSCR] and [SSI],
also including diagonal neighbouring, such as [TP]
and [BB]) and all their U-matrix values were not
higher than 0.5 (the background colour is dark or
black), the journals form a cluster.

2. If two or more journals were projected onto SOM
nodes separated by empty nodes (such as [ITEM]
and [TP]) and one of their U-matrix values were
higher than 0.5 (the background colour is white or
grey), the journals form different clusters, respec-
tively.

In this way, the SCI/SSCI journals were categorized
into different clusters, and some journals which are
not in the range of SCI/SSCI are recommended to
supplement library collections. See Table 1 for the re-
sults. The underlined journal labels in Table 1 repre-
sent journals indexed by SCI/SSCI.

Table 1 shows that the 60 journals in this study
were categorized into 19 clusters. The largest cluster,
ie., the 11" cluster contained 14 journals while the
smallest cluster only contained one journal, for ex-
ample, the 2™ cluster. The average cluster size is 3.16.

Four journals, ie., College & Research Libraries
News (CRLN), DTTE Documents to the People
(DDP), Libraries & the Cultural Record (LCR), and
Journal of Information Systems Education (JISE), in-
volve quite different subjects from other journals and
can effectively supplement the subject deficiency of
other SCI/SSCI journals. Thus they were recom-
mended to be selected as library collections although
they were not indexed by SCI/SSCI.

4.3 The calculation of the AA-matrix and
the justification of its effectiveness

Academic journals usually cover a lot of subjects.
Some subjects relevant to hot issues appear frequently
in many journals, while some other subjects related to
the topics which receive little attention only appear in-
frequently in a few journals. The former kind of the
subjects is salient and can be considered as candidate
subjects for labelling the subject characteristics of
journal clusters. In this article, we plan to employ the
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Cluster No.  Journal cluster

Recommended
journal supplements

(SSCR) (SSI) (JASIST)*

(CRLN)

(Online) ,(PBSA)

(OIR),(IJHCI), (ACMTCS),(ITSE)
(AN)

(CRL),(JAL),(SLW)

(CRLN)

(ER),(PRQ), (LIB),(SL),(BASIST),(LHT),(LQ),( ITPC),(IV),(UAIS)

(EJIS), (ISM),(ITEM),(JOM)*
(DDP)
(EC),(LAM),(CB),(RSR)

N 00 N N U AW

—_
o

i R),(PLA),(LR),(EL)

12 (TP), (BB), (AM])

13 (LCR)

14 (LT),(YALS), (JMCE)
15 (JISE)

16 (10),(RUSQ)

17 (OO

18 (IMLA)

19 (J1S)

(DDP)

(NLW),(AP),(ITL),(ITP),(JIT),(OSS),(PMM),(LRTS), JEMH),(LHTN), (LT

(LCR)

(JISE)

Table 1. Journal clusters and recommended journal supplements

Note: * (JASIST) was the neighbouring node of (SSCR) since the SOM display is the toroid shape. For the same reason,

(JOM) was the neighbouring node of (ITEM).

proposed AA-matrix to identify the salient subjects for
the investigated journals. First of all, it is necessary to
justify the effectiveness of the AA-matrix.

The SOM input matrix M2 was constructed. It
consists of 3,952 rows and 60 columns. For the rea-
son explained before, the input matrix was normal-
ized with the “Var’ method and trained by the linear
initiation and batch learning algorithm. The SOM
display was a 22*15 grid. That is, there were 330
nodes. The AA-matrix values were calculated accord-
ing to Equation (1) and (2) and applied to the back-
ground colours of the SOM display.

In this study, each best matched node was assigned
an AA-matrix value. According to Equation (1) and
(2), the AA-matrix value of a best matched node is
supposed to be highly correlated with the total occur-
rences of the subject (in all the investigated journals),
which was projected onto the best matched node. If it
is true, the subjects with high AA-matrix values can be
considered to be salient ones and suitable for labelling
the characteristics of the journal clusters, while the
subjects with low AA-matrix values are considered
unimportant for labelling the characteristics of the
journal clusters.

The values of the total occurrences of some sub-
jects and the corresponding AA-matrix values of their
best matched nodes are listed in Table 2.

Because the distribution for the total occurrences
of the subjects and the AA-matrix values is skewed, a
Spearman correlation coefficient test was used to ex-
amine the relation between the total occurrences of
the subjects and the corresponding AA-matrix values.
See Table 3 for the results.

It is shown in Table 3 that the Spearman coeffi-
cient between the total occurrences of the subjects
and the AA-matrix values equals 0.829, and the Sig
value equals 0.000, which is lower than 0.01. It indi-
cates that the correlation between the total occur-
rences of the subjects and the AA-matrix values is sta-
tistically significant. Thus, the AA-matrix can be ef-
fectively to identify the salient subjects.

4.4 Identification of salient subjects

The AA-matrix values were applied to the background
colours of the SOM display. See Figure 2 for the re-
sults. The number labels in each SOM node represent
the number of subjects which were projected onto


https://doi.org/10.5771/0943-7444-2011-4-299

Knowl. Org. 38(2011)No.4

L. An, J. Zhang, and Chuanming, Yu. The Visual Subject Analysis of Library and Information Science Journals

309

Subject No. | the total occurrences of the subjects | The AA-matrix value | Serial No. of the best match node
s 5 0 + 0.0989081 78
S, 1 0 + 0.0891691 188
S5 1 0 + 0.0868151 292
5, 5 0.080412 223
S5 2 0 + 0.0869451 247
Ssous 7 0.2237 325
S1009 1 0 + 0.044537i 322
S1950 1 0 + 0.08173i 224
S8t 2 0 + 0.08173i 224
S350 2 0 + 0.083919i 147

Table 2. The total occurrences of some subjects and the corresponding AA-matrix values

Correlation Coefficient

sum_ bmus_aa_
subject sort matrix_sar |
Spearman ffl rho  sum_subject_sort Coefficient 1.000 829"
Sig E-tailed) .0oo
M 3952 3952
brmus_aa_matrix_sort  Coefficient 829”7 1.000
Sig.(2-tailed) .ooo
M 39452 39452

Table 3. The relationship between the total occurrences of the subjects and the AA-matrix values

the corresponding node. The colour bar on the right
indicates the AA-matrix values for each colour.

It is seen in Figure 2 that most subjects were pro-
jected onto black or dark SOM nodes (low AA-matrix
values), which means that most subjects appeared in
the investigated journals with low frequencies. That is
to say, a large number of subjects only occupied a
small number of occurrences. A certain number of
“corner” subjects were projected onto nodes with
medium or high AA-matrix values. They were salient
subjects, which contributed the most to the total oc-
currences of subjects.

The SOM nodes with high or medium AA-matrix
values and the subjects which were projected onto
these nodes were summarized in Table 4, in which
s(i,j) (1=1,2,...,22,7=1,2,...,15) represents the SOM
node on the i row and the j* column.

It is seen in Table 4 that, among the 3,952 subjects,
only 86 subjects, approximately 2% of all subjects,
were salient subjects which appeared the most in the
investigated journals. Considering their geometric vi-
cinity in Figure 2 and semantic meanings, the 86 sub-

jects can be classified manually by the investigators as
the following groups:

1. The group of library, including
13_Academic_libraries, 1016_Digital libraries,
2081 Librarians, 2082 Libraries,

2086 _Library_science, 356_Book_reviews,

2491 _Nonfiction, 357 Books,
2085_Library_resources, 2084 Library_collections,
3057 Reference_services, 1988 Journals,

2083 _Library_cataloging,
301_Bibliographic_literature, 624_Collections,
1103_E-books, 1235 _Encyclopedias,
3055_Reference books;

2. The group of information technology, including
1850 _Information_technology, 922 Data_bases,
3594 _Technological change, 3877 Web_sites,
1849_Information_systems, 2360_Models,

3403 _Software, 1844 Information_retrieval,
1920 Internet, 3255_Search_engines,
3256_Searches, 3879_Weblogs,

3559 Systems_design, 1922 Internet_access,
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Figure 2. The SOM display for subjects (AA-matrix)

2547 Online_data_bases, 2662 Performance_evaluation,

2550_Online_information_services, 1840_Information_literacy,

2557 _Open_source_software, 1924 Internet_resources, 3383 Social_networks,

3875 Web_site_design, 3934 World Wide Web, 949 Decision_making, 1846 Information_sharing,

3873 _Web_portals, 1836_Information_centers, 2221 Marketing;

1839_Information_industry; 4. The group of education, including 2056_Learning,
3. The group of information management, including 636_Colleges & universities,

1841 Information_management, 635_College students, 1140_FEducation,

2009_Knowledge management, 1689_Higher education, 3508_Students,

1843 Information_professionals, 2305 Metadata, 1055 Distance_learning, 2551 Online_instruction,

656_Communication, 3588 _Teaching_methods;

2584 Organizational_behavior, 287 Behavior,
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AA-matrix  SOM no-

Colour ! 4 Subjects
value es
13_Academic_libraries, 1016_Digital libraries, 2081_Librarians, 2082_Libraries,
s(1,1) . .
2086 _Library_science
White >0.8 s(22,1) 356_Book_reviews
$(22,2) 1850 _Information_technology
s(1,2) 3509 Studies
s(21,1) 2491_Nonfiction
$(21,15) 357 _Books
738_Conferences, 922_Data_bases, 2056_Learning, 3594_Technological change,
s22,14) 3877_Web_sites
Very Y e
light grey 0.7~0.8 S(2,1) 1841_Information_management
636_Colleges & universities, 1840 Information_literacy, 2084 Library collections,
s(1,14)
3110_Research
S(22,3) 1849 Information_systems, 2360 Models
S(2,15) 2085 Library resources
Light 0.6~0.7 S(22,13) 3403 Software
grey T S(2,2) 1844 Information_retrieval, 1920 Internet
S(1,3) 2009_Knowledge management
635_College students, 1140_Education, 1689 Higher_education,
S(1,13) 3057_Reference_services, 3113_Research_& development--R&D,
3115_Research_methodology, 3508 Students
S(21,13) 1843 Information_professionals
178 Archives & records, 1190 Electronic publishing, 1988 Journals,
Grey 0.5~0.6 S2.14) 2083 Library_cataloging, 2305 Metadata - ) =
$(20,15) 1705_History
$(22.12 480 _Case_studies, 1924 Internet_resources, 3255 Search_engines, 3256 Searches,
(22,12) 3383 Social networks
S(22,4) 656_Communication, 2584 Organizational_behavior, 2662_Performance_evaluation
s(20,1) 301 Bibliographic literature, 2962 Publishing industry
S(21,12) 3879 Weblogs
S(21,4) 949 Decision_making, 3471 Statistical_analysis
S(2,13) 624_Collections
$(20,13) 211_Associations, 2052 Leadership, 2287 Meetings,
’ 2876_Professional_development
S(1,12) 287_Behavi9r, 1055_Distance_learning, 2551_Online_instruction,
’ 3588 Teaching methods
S(22,5) 3559 Systems_design
1103 E-books, 1235 Encyclopedias, 3055 Reference books,
Drirk 035~05 S31% 3221 Scholarly _publishinyg ’
grey 1629 _Guidelines, 1846_Information_sharing, 1922 Internet_access,
S(22,11) 2547 Online data bases, 2550 Online_information_services,
2557 Open_source_software, 3875 Web_site design
S(3,1) 2761 Polls & surveys
S(21,5) 981_Design
S(2,3) 682_Comparative_analysis, 2659 Perceptions, 3934 World Wide Web
S(21,11) 3873 Web_portals
5(20,12) SOS_Copyright., 13%1_Executives, 1836_quormation_centers,
’ 1839 Information_industry, 2221 Marketing
Table 4. Salient subjects and the corresponding SOM nodes
5. The group of publishing, including R&D,3471_Statistical_analysis,
1190_Electronic_publishing, 682_Comparative_analysis, 2761 Polls_ &
2962_Publishing_industry, _surveys, 981_Design;
3221 Scholarly _publishing; 7. The group of academic activities and organizations,
6. The group of research methods, including including 738_Conferences, 211_Associations,
3509_Studies, 3110_Research, 480 _Case_studies, 2052 _Leadership, 2287 Meetings,
3115_Research_methodology, 2876 _Professional_development, 1629 Guidelines;

3113_Research_& development-- and,
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8. The others, including 1705_History,
178_Archives_& records, 2659 Perceptions,
805_Copyright, 1321_Executives.

The eight salient subject groups revealed that the sub-
ject focuses of the 60 library/information-related
journals in this study resided in the aspect of library,
information technology, information management,
education, publishing, research methods, and aca-
demic activities and organizations. Specific subject
features of these journals need to be investigated in
the following study.

4.5 The exploration of the subject features
of journal clusters

In Section 4.4, the salient subjects in the investigated
60 journals were identified. In this section, we reveal
the specific subject characteristics of each journal.
Since only 2 percent of the 3,952 subjects were found
to be salient in these journals, a reasonable choice is
to label the journal clusters with salient subjects iden-
tified in Table 4. Then the characteristics of each jour-
nal in terms of salient subjects are revealed.

To this end, six coordinates were constructed using
the six groups of salient subjects whose correspond-
ing AA-matrix values were mostly higher than the 50™
percentile. Two salient attribute projection experi-
ments were respectively conducted upon:

(I) A: Library (LIB),

B: Information technology (IT),
C: Information management (IM).
D: Education (EDU),

E: Publishing (PUB),

F: Research methods (RM).

The combination of salient subject groups will not af-
fect the salient attribute projection results since each
salient subject group is independent from the rest.

According to the principle of salient attribute pro-
jection as described above, the SOM display in Figure
1 was projected into the three-dimensional space con-
structed by the subject group of library (LIB), infor-
mation technology (IT) and information manage-
ment (IM). See Figure 3 for the results, in which the
X co-ordinate (S7) represents the subject group of li-
brary, the Y co-ordinate (S2) represents the subject
group of information technology, and the Z co-
ordinate (53) represents the subject group of infor-
mation management.

In Figure 3, the SOM nodes were dispersed in dif-
ferent positions in the three dimensional space, which
enabled users to intuitively observe the differences
among journals in terms of salient attributes. Some
journal clusters were projected onto high values of a
certain co-ordinate (representing a certain group of
salient attributes). For example, the journal cluster
{Journal of the American Society for Information Sci-
ence and Technology (JASIST)} was projected onto a
high value of §2, which means that this journal cluster
had a prominent subject characteristic of Information
Technology. Some journal clusters were projected
onto low values of a certain co-ordinate. The corre-
sponding subjects were not the prominent subject
characteristics of these journal clusters. For instance,
the journal clusters {Information Systems Management
(ISM) } and {European Journal of Information Systems
(EJIS)} were projected onto a low value of S, which
means that the subject group of library was not the
important subject characteristics of these journals.

In the same way, the SOM display in Figure 1 was
projected into the three-dimensional space con-
structed by the subject group of education (EDU),
publishing (PUB), and research methods (RM). See
Figure 4 for the results.

The scales of the six co-ordinates were divided into
3 levels. See the dash lines in Figures 3 and 4. The
subject characteristics of each journal cluster seen in
Figures 3 and 4 were interpreted in Table 5.

It is seen in Table 5 that Cluster Nos. 2, 6, and 16,
including six journals in total, showed strong subject
characteristic of library, i.e., College & Research Li-
braries News (CRLN), College & Research Libraries
(CRL), Journal of Academic Librarianship (JAL),
School Librarian's Workshop (SLW), Information Out-
look (10), and Reference & User Services Quarterly
(RUSQ). Cluster Nos. 3, 13, 14, and 18, including
seven journals in total, showed this subject character-
istic to a medium extent.

Cluster Nos. 16 and 18, including three journals in
total, showed strong subject characteristic of informa-
tion technology, i.e., Information Outlook (10), Refer-
ence & User Services Quarterly (RUSQ), and Journal
of the Medical Library Association (JMLA). Cluster
Nos. 1, 2, 3, 4, 15, and 19, including 12 journals,
showed this subject characteristic to a medium extent.

Cluster No. 16, namely Information Outlook (10),
and Reference & User Services Quarterly (RUSQ),
showed strong subject characteristics of information
management. Cluster Nos. 1, 2, 3, 15, 17, 18, 19, in-
cluding 10 journals, showed this subject characteristic
to a medium extent.
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Figure 3. The salient attribute projection for the SOM display of journals (I)
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Figure 4. The salient attribute projection for the SOM display of journals (II)

Cluster No. 15, namely Journal of Information Sys-
tems Education (JISE) showed strong subject charac-
teristics of education. Cluster Nos. 2, 14, 16, 18, in-
cluding 7 journals, showed this kind of subject char-
acteristics to a medium extent.

Cluster Nos. 2 and 7, including five journals in to-
tal, showed strong subject characteristics of publish-
ing, i.e., College & Research Libraries News (CRLN),
Publishing Research Quarterly (PRQ), EDUCAUSE
Review (ER), The Library (LIB), and The Serials Li-
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Cluster  Journal labels in each LIB IT M EDU PUB RM Subject o
No. cluster characteristics
, (SSCR) (SSI) low 2 medium 2 medium low medium i ?nlg(}iliyum IT/IM/PUB/RM
(JASIST)* 1 high 1 low 1 low ’ medium
LIB/PUB high,
2 (CRLN) high medium medium medium high low IT/IM/EDU me-
dium
IT high or me-
3 (Online) ,(PBSA) medium ! medium 1 medium, Low medium low dium,
? 1 high 1 low LIB/IM/PUB
medium
4 %UI{\/I’"I("I(];IS_ICPI"SE low ; Es:ilum low low low low IT medium or low
5 (IN) low low low low low low entirely low
LIB high,
6 (CRL),(JAL),(SLW) high low low low medium medium PUB/RM me-
dium
P 1B .
man o
7 SIST), (LHT),(LQ), ow ow Low 1 medium 3 Ine um, ow UB medium
(ITPC), (IV),(UAIS) 3 low
g (EJIS), ISM),(ITEM), low low 3 low, low low low IM medium or
(JOM)* 1 medium low
9 (DDP) low low low low low low Entirely low
1 high 1 high . .
10 (EC),(LAM),(CB), 3 loxy, 1 1 medium, Low 3 low . 2 medium, 1 medium IT/P.UB high or
(RSR) medium 1 medium 3 low medium
2 low 1 low
(NLW),(AP),(ITL),
(ITP), (IIT), (OS9), o
1 (PMM),(LRTS), 8 low, 4 me:‘lium 8 low, 8 low, 10 low, 7 medium RM medium or
(EMH),(LHTN), 6 medium 1 hich > 6 medium 6 medium 4 medium 7 low low
(LTR),(PLA),(LR), &
(EL)
12 (TP), (BB), (AM]) low low 2low, low low 2medium  RM medium or
1 medium 1 low low
13 (LCR) medium low Low low low low LIB medium
2 medium 2 medium 1 medium LIB/EDU/RM
14 (LT),(YALS), JMCE) 1 low low low 1 low low 2 low medium or low
15 (JISE) low medium medium high low high ?B%Rﬁgd};iﬁ’
LIB/IT/IM/RM
16 (I10),(RUSQ) high high high medium low high high, EDU me-
dium
17 (D1]) low low medium low low high IM/RM medium
IT/RM high,
18 (IMLA medium high medium medium medium high LIB/IM/EDU/P
UB medium
19 (JIS) low medium medium low medium medium IT/I.M/PUB/RM
medium

Table 5. The subject characteristics of journal clusters

brarian (SL). Cluster Nos. 1, 3, 6, 18, and 19, includ- brary Association (JMLA). Cluster Nos. 6 and 19, in-

ing 10 journals, showed this kind of subject charac-
teristics to a medium extent.

Cluster Nos. 15, 16, 17, and 18, including 5 jour-
nals in total, showed strong subject characteristics of
research methods, i.e., Journal of Information Systems
Education (JISE), Information Outlook (10), Refer-
ence & User Services Quarterly (RUSQ), Drug Infor-
mation Jowrnal (DI]), and Journal of the Medical Li-

cluding four journals, showed this kind of subject
characteristics to a medium extent.

Notice that Cluster Nos. 5 and 9 had low values
on the six co-ordinates. It does not necessarily mean
that these journals were seldom involved in the
groups of salient attributes (subjects). The salient at-
tribute projection shows the comparative magnitude
of the SOM nodes in terms of their corresponding sa-
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lient attributes. A SOM node which was projected
onto a low value on the X (or ¥, Z) co-ordinate
means that journals projected onto this SOM node
tended to involve less in subjects in S1 (or $2, $3)
compared with other journals in the study instead of
being compared with other subjects. That is to say,
even if a journal cluster was projected onto low values
on the six co-ordinates, the journals in this cluster
may actually involve quite a lot in some salient attrib-
utes (subjects). However, compared with other jour-
nals, the journals in this cluster did not excel in these
subjects. Thus, these subjects were not suitable for
labelling this journal cluster. The subject characteris-
tics of this journal cluster may reside in some subjects
other than the six groups of salient attributes.

4.6 The subject characteristics of journals with high Ifs

The impact factors (IFs) issued by ISI measure the
cited ratio of journal articles. Journals with high 7Fs
are usually believed to be of high quality and receive
more attention from libraries and users than those
with low IFs. Thus it is interesting to explore the sub-
ject characteristics of the journals with high IFs. Do
they have common subject characteristics or not? The
findings will help people understand the subject em-
phasis of these journals and reveal the cited patterns
among the different fields in the library/information-
related discipline.

Rank the journals in Appendix I in a descending
order of their IFs if applicable. Sixteen journals were
found to have an IF higher than 1.0. See Table 5 for
the 16 high IF-journals with underlines. Below is the
summary of the subject characteristics of high IF
journals.

The 16 journals with high IFs formulate 8 clusters.
Several high IF journals tend to have similar subject
coverage. This includes: European Journal of Informa-
tion Systems (EJ1S), Information Systems Management
(ISM), IEEE Transactions on Engineering Management
(ITEM), and Jowrnal of Operations Management
(JOM).

Nearly all journals with high /Fs in this study
showed weak subject characteristics of library except
for Journal of the Medical Library Association (JMLA)
with a medium value.

Two journals, i.e., Journal of the American Society
for Information Science and Technology (JASIST) and
Journal of the Medical Library Association (JMLA),
showed strong subject characteristics of information
technology and three journals, i.e., Online Information
Review (OIR), Portal: Libraries and the Academy

(PLA), and Journal of Information Science (JIS), sho-
wed this kind of subject characteristics to a medium
extent.

Six journals, i.e., Journal of the American Society for
Information Science and Technology (JASIST), Infor-
mation Systems Management (ISM), Portal: Libraries
and the Academy (PLA), Academy of Management
Journal (AMY]), Journal of the Medical Library Associa-
tion (JMLA), and Journal of Information Science (J1S),
showed the subject characteristics of information
management to a medium extent. However, only two
journals, i.e., Portal: Libraries and the Academy (PLA),
and Jowrnal of the Medical Library Association
(JMLA), showed the subject characteristics of educa-
tion to a medium extent.

Four journals, i.e., Journal of the American Society
for Information Science and Technology (JASIST), Por-
tal: Libraries and the Academy (PLA), Journal of the
Medical Library Association (JMLA), and Journal of
Information Science (JIS), showed the subject charac-
teristics of publishing to a medium extent.

Two journals, Journal of the American Society for In-
formation Science and Technology (JASIST) and Jour-
nal of the Medical Library Association (JMLA), showed
strong subject characteristics of research methods and
four journals, namely Portal: Libraries and the Acad-
emy (PLA), Briefings in Bioinformatics (BB), Academy
of Management Journal (AM]), and Journal of Infor-
mation Science (JIS), showed this kind of subject char-
acteristics to a medium extent.

The number of journals which had high, medium or
low values on the six salient groups of subjects is illus-
trated in Figure 5.

In summary, among the six salient groups of sub-
jects, the subject group of library is the least involved
in journals with high IFs. Subjects related to informa-
tion technology, research methods, or information
management tend to be the subject emphasis of these
journals. Only a minority of journals with high IFs
showed the subject characteristics of education or
publishing to a medium extent.

5. Conclusion and Research Limitation

In this study, the SOM algorithm was employed to
study the clustering structure of journals based on
their subjects. The 60 journals were clustered into 19
categories with the help of U-matrix. In order to pro-
vide suggestions for libraries and users regarding jour-
nal selection, the journal(s) in each category were de-
termined whether they were indexed by SCI or SSCI.
Four journals, i.e., College & Research Libraries News
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Figure 5. The subject characteristics of journals with high IFs

(CRLN), DTTRE Documents to the People (DDP), Li-
braries & the Cultural Record (LCR), and Journal of
Information Systems Education (JISE), were found to
have different subject characteristics from journals in-
dexed by SCI or SSCI. They are recommended to
journal collections of libraries to effectively supple-
ment the subject deficiency of SCI/SSCI journals. A
journal selection policy is recommended to consider
both the quality and the subject coverage of journals.

In order to identify the salient subjects among
journals, a novel SOM display named AA-matrix was
proposed and found to correlate significantly with the
total occurrences of the subjects in the investigated
journals. The AA-matrix was applied to the back-
ground colours of the SOM display generated upon
the subject-journal input matrix. Eighty-six subjects,
approximately 2% of all subjects were found to be sa-
lient subjects which appeared the most in the investi-
gated journals and can be classified into six groups,
i.e., library, information technology, information man-
agement, education, publishing, and research meth-
ods. It is noteworthy that we are not classifying the 60
journals into these six broad subject categories. In
other words, the 86 salient subjects did not cover all
the subjects that the 60 journals involved. They were
actually a sub-set of the latter.

To determine the subject characteristics of these
journal clusters, the SOM display generated upon
journal-subject input matrix was projected into a
three-dimensional space twice, each of which was con-
structed by the two groups of salient attributes (sub-
jects). The subject characteristics of the 19 journal
clusters were summarized and discussed based on the
observations on the salient attribute projection results.

Finally, an exploration study was conducted to ana-
lyze the subject characteristics of journals with high
IFs. Sixteen journals with /F's higher than 1.0 were se-
lected and 8 clusters were formulated. The subject
group of library is the least to be involved in journals
with high IFs. Subjects related to information tech-
nology, research methods, or information manage-
ment tend to be the subject emphasis of these jour-
nals. Only a minority of journals with high IFs
showed the subject characteristics of education or
publishing to a medium extent.

The findings in this study can help libraries and us-
ers better understand the subject structure of the in-
vestigated library/information-related journals and
provide suggestions regarding the journal selection
and usage. The research methods established in this
study can be applied to other academic literature in
other disciplines, such as business, education, engi-
neering, etc.

The limitation of this study concerns the investi-
gated journals. As it provides subject indexing for
journal articles, Proqguest Research Library was se-
lected as the data source in this study. However, due
to its journal coverage, some important library/in-
formation related journals were not investigated in
this study, such as Knowledge Organization, Informa-
tion Processing and Management, The Canadian Jour-
nal of Information & Library Sciences, etc. In future re-
search, we hope to find some other academic literature
database which also provides subject indexing for
journal articles and covers the important li-
brary/information related journals omitted in this
study so that their subject characteristics can be inves-
tigated further. In addition, more experiments need to
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be conducted upon the data other than those provided
by Proquest to verify the effectiveness of the AA-
matrix further.
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Appendix I

The list of investigated journals in this study

Label Journal Title SSCI SCI IF
AMJ Academy of Management Journal Y N 6.079
ACMTCS ACM Transactions on Computer Systems N Y 2.391
AP Aslib Proceedings Y Y 0.493
BB Briefings in Bioinformatics N Y 4.627
BASIST ?:Clr;i)li(;)gf;he American Society for Information Science and N N -

CB Collection Building N N -
CRLN College & Research Libraries News N N -
CRL College & Research Libraries Y N 0.781
DI1J Drug Information Journal N Y 0.504
DDP DTTDP Documents to the People N N -

EC EContent Y N 0.271
ER EDUCAUSE Review N N -
EJIS European Journal of Information Systems N Y 1.202
IN IEEE NETWORK N Y 3.068
ITEM IEEE Transactions on Engineering Management Y Y 1.156
ITPC IEEE Transactions on Professional Communication Y N 0.609
ITSE IEEE Transactions on Software Engineering N Y 3.569
IO Information Outlook N N -
ISM Information Systems Management N Y 1.242
ITP Information Technology & People N N -
ITL Information Technology and Libraries Y Y 0.703
v Information Visualization N N -
IJHCI International Journal of Human - Computer Interaction N N -
JAL Journal of Academic Librarianship Y N 0.667
JEMH Journal of Educational Multimedia and Hypermedia N N -

JIS Journal of Information Science Y Y 1.648
JISE Journal of Information Systems Education N N -

T Journal of Information Technology Y Y 1.966
JoOM Journal of Operations Management Y Y 2.420
JASIST Journal of the American Society for Information Science and Y Y 1.954

Technology

JMLA Journal of the Medical Library Association Y N 1.669
JMCE Journalism & Mass Communication Educator N N -
LCR Libraries & the Cultural Record N N -
LAM Library Administration & Management N N -
LHTN Library Hi Tech News N N -
LHT Library Hi Tech Y N 0.344
LRTS Library Resources & Technical Services Y N 0.698
LR Library Review N N -
LTR Library Technology Reports N N -

LT Library Trends Y N 0.239
NLW New Library World N N -
oSS OCLC Systems and Services N N -
OIR Online Information Review Y Y 1.103
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Label Journal Title SSCI SCI IF
Online Online Y N 0.352
PMM Performance Measurement and Metrics N N -
PLA Portal: Libraries and the Academy Y N 1.146
PRQ Publishing Research Quarterly N N -
RUSQ Reference & User Services Quarterly Y N 0.339
RSR Reference Services Review N N -
SLW School Librarian's Workshop N N -
SSCR Social Science Computer Review Y Y 0.714
SSI Social Science Information Y N 0.341
TP Telecommunications Policy Y Y 1.244
EL The Electronic Library Y N 0.393
LQ The Library Quarterly Y N 0.364
LIB The Library N N -
PBSA The Papers of the Bibliographical Society of America N N -

SL The Serials Librarian N N -
UAIS Universal Access in the Information Society N N -
YALS Young Adult Library Services N N -
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