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ABSTRACT

This research uses a new approach to analyze the extent of influence journal papers have on the progress of varied
research fields by estimation of subject-based influence on research other than impact factor that relies on cita-
tion index. It is initiated with the hypothesis that earlier established citation relations between journal and citing
paper, which reveals the research field that contains the highest citation index and hence has received the great-
est contribution from a particular journal, would have inconsistent contribution to the research field over the year
of journal publication. The target research is primarily 128 journal papers and 4,123 citing papers from Information
Systems Research published in the years 2001, 2004, 2007, and 2010. The characteristics of citation history and hall-
marks of research field of citing papers were studied and analysis on significant distinction between citing fields
based on the year of publication was performed.

The analysis results show the order of citation rate to be highest from Computer Science (2,221 cases), Business &
Economics (2,191 cases), and Information Science & Library Science (1,901 cases). The citation history of the jour-
nal, nonetheless, indicates increase in citation during 2-3 years after the earliest publication till it achieves constant
citation. The statistical analysis shows significant variation in citing fields in accordance with the publication year;
especially in 2010, journal contribution has increased in the fields of Business & Economics, Operations Research
& Management Science, and Health Care Sciences & Services but, however, is reduced in Education & Educational
Research and Social Sciences - Other Topics.

Keywords: citation analysis, contribution to progress of research fields, subject-cluster, ANOVA

Accepted date: March 19, 2015 Al JISTaP content is Open Access, meaning it is accessible online
Received date: November 14, 2014 to everyone, without fee and authors’ permission. All JISTaP

content is published and distributed under the terms of the
*Corresponding Author: Hye-Young Lee Creative Commons Attribution License (http:/ creativecommons.
Librarian org/licenses/by/3.0/). Under this license, authors reserve the
Department of Academic Management copyright for their content; however, they permit anyone to
Korea Advanced Institute of Science and Technology unrestrictedly use, distribute, and reproduce the content in any
Republic of Korea medium as far as the original authors and source are cited. For
E-mail: hylee@kaist.ac.kr any reuse, redistribution, or reproduction of a work, users must

clarify the license terms under which the work was produced.

© Hye-Young Lee, 2015 66



1.INTRODUCTION

Journal papers are a highly representative form
of scholarly research source. Individual journal pa-
pers comprise an assembly, a so called journal, and
progressively generate an assembly that is known as
research field. Bellis (2009) depicted learning as a
mosaic or jigsaw puzzle comprising a certain number
of individual units (documents) growing together
into subject related repositories (journals) that, in
turn, evolve into the documentary source of well-es-
tablished, eventually institutionalized specialties and
disciplines. For these reasons, academic journals have
been widely utilized as experimental data in academic
research areas, and citation relationships of the jour-
nal papers are used as analysis methods.

Research studies on the relations among the papers
and performance evaluation of the papers have been
done with quantitative analysis of cited references,
such as co-citation, and bibliographic coupling was
then used to create a map of influence to comprehend
the subjective themes of the paper (Bellis, 2009).
Subject-based analysis is a promising interest for re-
search as it has potential practicality in research and
generates quantitative data to provide direction for
scientific research in the future. In particular, in par-
allel to the SciVal database, it further enables searches
in leading-edge areas and frail research areas among
the research clusters to improve research performance
and seek research collaboration in those areas.

Subject-based analysis is generally based on bib-
liographic subjects, journals, and research areas in
which papers are published. This research is aimed at
finding the extent of influence by a paper, by tracking
the citing paper of a specific paper from the journal in
the particular research areas. Citation Index study can
be subdivided, based on the features of the citation,
into Cited reference study and Citing Paper study. Cit-
ed reference study is research on previously-published
research papers that is based on evidence and source
of paper, while Citing Paper study is based on the im-
pact and distribution over the fields of study.

This research is concerned about citing papers, and
papers in the selected journal having citations of target
journal papers are tracked. The research aims to in-
dicate the field of application of target journal papers
and to determine whether significant variation in the
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scientific fields of the citing paper occur over publica-
tion years. While recent studies on accumulated out-
come (scholar journals) is in progress as an upcoming
research trend (Astrom, 2007; Huang & Chang, 2014),
this study focuses on the subject-relation of the paper
and its cited paper, apart from general citation studies
that utilize paper-paper referencing.

By focusing on the relationship between the repre-
sentative research field and the other research fields
of the scholar journal, this study aims to determine: 1)
whether subject impact relations is over time; and ii)
whether there is significant change in subject impact
factor, even within a specific research field, that de-
pends on time of research.

2. RESEARCH METHODOLOGY

Citation relationships between journal papers can
be represented by Citing Reference and Citing Pa-
per metrics. Citing Reference refers to the database
of the formerly existing research resources that are
used as either reference or co-citing papers, papers
citing with the given paper. Citing Paper refers to the
research material that utilizes the reference of pub-
lished papers. In the citation relation of target journal
papers, citing papers are the papers contributing to
the development of the target journal papers, while
citing papers are the ones that, along with many other
papers, cite the target journal papers. Therefore, target
journal papers can be considered to have contributed
to the developmental process of the citing papers.
This study takes a statistical approach to examine how
internationally published papers of field-specialized
target journals are utilized in other research fields and
how target journal papers citing in other journals are
analyzed to estimate the contribution to field of target
journal papers.

The major analysis tools used were clustering and
One-way analysis of variance (One Way ANOVA);
through the cluster of target journal papers’ subject
and the cluster of the citing papers field, the research
fields of the papers and citing papers were realized.
With the use of One-way analysis of variance, we aim
to analyze if there is significant relative deviation in
contribution to progress in the field of citing paper by
publication year of journal paper.

http://www.jistap.org
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The clustering technique used for the establishment
of subject areas in this studies is VOSviewer clustering,
which enables massive data processing in the similar
manner of multidimensional scaling. VOS (Visualiza-
tion Of Similarities) was first developed in the Neth-
erlands in 2006. It has been progressively advanced by
research and widely used by researchers in the field of
biblimetrics (Van Eck & Waltman, 2010; Waaijer, van
Bochove, & van Eck 2010; Waltman, van Eck, & Noy-
ons 2010; Heersmink et al., 2011; Lee, 2011; Leydes-
dorff & Rafols, 2011; Lu & Wolfram, 2010; Su & Lee,
2010; Tijssen, 2010).

The journal Information Systems Research (5-Year Im-
pact Factor=4.276) is chosen as a target journal with the
highest impact factor in the research field of “Informa-
tion Science & Library Science,” and to determine year-
wise contribution variation, papers published in the
years of 2001, 2004, 2007, and 2010 have been selected.
All of the experiment data was collected from Web of
Science (http://webofknowledge.com) in July 2014.

In this study; first of all, the characteristics and research
field of target journal papers are grouped by year and
second, the characteristics and research field of the citing
papers of the group, and last, this was proceeded with
determination of significance of variation, by the year-
wise experiment group of papers, in the citing fields. The
research fields used for this studies are subject categories
from JCR (http://webofknowledge.com/JCR).

3. TARGET JOURNAL ARTICLES

Articles from Information Systems Research selected
for the experiment total 128 in number, among which

Table 1. Experimental Articles

124 have citation history (96.9%). Articles with cita-
tion history, as shown in Table 1, demonstrate stable
citation after three or four years of publication. Com-
paratively, papers in 2010 have shown comparable
increase in number of citing papers, compensating for
the more than doubled number of published papers.

3.1. Citation Performance of Experimental
Articles

Table 2 shows citation performance as the average
citation index of the experimental articles. Citation
performance appears to have a pattern of increment
and stabilization after journal publication. The cita-
tion performance of papers from 2001 kept a constant
level from 2006, the sixth year of publication. Papers
in 2004 and 2007 showed an average citation per-
formance maintained from their fifth year, 2008 and
2011, respectively. Interestingly, in more than 10 years
of tracking of papers of 2001 and 2004, 2004-issued
papers in 2008 (i.e. the fifth year of issue) show a trend
of increasing citation performance that exceeds that of
2001-issued papers and then showed a descent below
performance of 2001-issued papers in 2012 (i.e. ninth
year) and currently show an indiscriminately small in-
crease over the performance of 2001-issued ones. This
trend of fluctuating research reference performance of
the papers suggests dissemblance in the research field,
to which each of the annual journal issue provides
contribution.

With constant citation performance for more than 10
years, our target journal Information Systems Research
falls into the research field categorization of social sci-
ence — “Information Science & Library Science,” as well
as “Operations Research & Management Science”

No. of
e apers

pap 2001 2002 2003 2004 2005 2006
2001 | 26 2 16 16 20 20 25
2004 21 2 11 18
2007 | 25
2010 | 56

Papers with citation history

2007 2008 2009 2010 2011 2012 2013 2014
23 20 20 20 21 19 19 15
18 19 18 19 19 19 19 15
2 12 17 18 20 21 21 16

9 28 42 47 34
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Table 2. Citation Performance of Experimental Articles
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Citation performance of articles

Year
2001 2002 2003 2004 2005 2006 2007
2 38 1659 83 118 159 172

2001
(1.0) 24) 37 42 (59  (64) (75
2 21 73 100

2004
1.00 (19 @ (@41 @ (5.6)
2

2007
(1.0)

2010

2008 2009 2010 2011 2012 2013 2014 Total
152 155 189 183 179 199 67 1,755
(76)  (7.8) (95  (87) (94) (10) (4.5)  (68)
154 144 204 171 167 194 69 1,299
81)  (80) (1) (9.0) (88) (10) (4.6) (62)
21 39 69 127 127 170 61 616

(1.8) | (23)  (38) (64) (6.0) (81) (3.8) (27)
10 43 126 186 88 453

(L.1)  (1.5) @ (3.0) (40) (26) (84

Among the experimental articles, as far as the papers
citing for the longest period of time are concerned, are:
in 2001, “Research commentary: Technology-mediated
learning - A call for greater depth and breadth of re-
search” (2001-2014, 83 cases): in 2004, “IT outsourcing
strategies: Universalistic, contingency, and configura-
tional explanations of success” (2004-2014, 91 cases),
“Building effective online marketplaces with institu-
tion-based trust” (2004-2007, 270 cases): in 2007, “Is
the world flat or spiky? Information intensity, skills, and
global service disaggregation” (2007-2014, 33 cases): in
2010, “Ex ante information and the design of keyword
auctions” (2010-2014, 22 cases), “Quality uncertainty
and the performance of online sponsored search mar-
kets: An empirical investigation” (2010-2014, 15 cases),
and “Information transparency in business-to-consum-
er markets: Concepts, framework, and research agenda”
(2010-2014, 10 cases): while the most-citing paper in
2001 is “Research commentary: Desperately seeking the
IT” in IT research - A call to theorizing the IT artifact”
(355 cases, 2004-2014): in 2004, “Building effective
online marketplaces with institution-based trust” (270
cases, 2004-2014): in 2007, “Through a glass darkly:
Information technology design, identity verification,
and knowledge contribution in online communities”
(98 cases, 2008-2014): and in 2010, “The new organizing
logic of digital innovation: An agenda for Information
Systems Research” (25 cases, 2012-2014 ).

3.2. Subject Analysis of Experimental
Articles

69

Subject-words (“Author Keywords” field of Web of
Science record) of experimental articles used are 697,
appearing in 782 cases; by mean, around 6.11 sub-
ject-words were used per paper. Major subject-words
discovered were “electronic commerce” (9 cases), “in-
formation technology” (6 cases), “information systems

» «

strategy, “competitive dynamics,” “decision support

» « » «

systems,” “electronic markets,” “resource-based view” (4

» «

cases), “knowledge management,” “competitive actions,”

» «

“structural equation modeling,” “decision support,”

» .

“decision making,” “information systems development,’

» <.

“business value,” “inter-organizational information sys-

» <«

tems,” “competitive impacts of IS;

» <

partial least squares;’
and “coordination” (3 cases), which are demonstrated in
Table 3 as the year-wise cluster of subject-words for the
issued journal. The subject-word cluster showed similar
result when comparing the subject-word cluster for the
entire experimental article to the subject-word cluster
for experimental articles with citation performance. It
seems because articles with citation performance are
96.9% of the entire articles in the journal.

The number of cluster in earlier years shows a greater
subject-word cluster: for the year 2001, 3 clusters and in
2004, 2 clusters; for both 2007 and 2010, 5 clusters. En-
tire research fields were separated into 100 classes on the
basis of ISI Categories, which proved to be problematic
in distinguishing subject difference on year of publica-
tion, by means of subject-word and subject-word cluster
of experimental articles.

http://www.jistap.org



JISTaP Vol.3 No.1, 66-76

Table 3. Major subject-word and subject-word Cluster in Publication Year of Experimental Articles

Year

2001

2004

2007

2010

Major subject-word (Number of emergence)

data models (2), decision support (2), electronic com-
merce (2), electronic data interchange (2), event study (2),
individual differences (2), information technology (2),
inter-organizational systems (2), market value (2)

IT investments (2)

computer-mediated communication and collaboration (2),
decision making (2), digitally enabled extended enterprise
(2), education (2), electronic commerce (2), information
technology (2), network economics (2), offshoring (2)

electronic commerce (5), competitive dynamics (4),
competitive actions (3), auctions (2), coevolution (2),
competitive impacts of IS (2), decision support systems (2),
dynamic capabilities (2), electronic markets (2), environ-
mental turbulence (2), firm performance (2), governance
(2), information systems strategy (2), inter-organization-

Subject-word cluster

#1 (inter-organizational systems, electronic data inter-
change), #2 (market value, event study), #3 (electronic
commerce)

#1 (consumer welfare, economic modeling, economic
value, IT value, productivity, quality), #2 (IT investments)

#1 (business transformation, business value, corporate
strategy, digital goods, disruptive technology, IT invest-
ment, IT strategy, MBA core, platform, social networks),
#2 (network economics), #3 (education), #4 (electronic
commerce), #5 (decision making)

#1 (platforms), #2 (competitive dynamics), #3 (electronic
commerce), #4 (dynamic capabilities, environmental

al information systems (2), I'T and new organization

forms (2), IT business value (2), IT impacts on industry

al

and market structure (2), knowledge management (2),

modularity (2), platforms (2), price competition (2),

turbulence), #5 (competitive impacts of IS)

social network theory (2), software industry (2), software

outsourcing (2), structural equation modeling (2)

4. ANALYSIS OF CITING PAPER

Papers citing the experimental articles are found in a
total of 5,836, citing 7,784 articles. This accounts for 1.3
experimental articles referenced per citing paper. There
are 613 cases of citing more than two experimental
articles, and the highest number of citation had 8 ex-
perimental articles referenced. Citing papers are of 475
types: ranked from highest to lowest as MIS Quarterly
(337), Information Systems Research (273), Journal of
Management Information Systems (225), Decision Sup-
port Systems (189), and European Journal of Information
Systems (161). Research fields of citing paper are in the
order of Computer Science (2221), Business & Eco-
nomics (2191), Information Science & Library Science
(1901), Operations Research & Management Science
(489), and Engineering (402). Table 4 illustrates the
citing field (1st-5rd) of experimental articles based on
their publication year. The whole (2001, 2004, 2007, and
2010) of experimental articles showed great similarity in
citing fields. Nevertheless, the number of citing papers
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per research fields tends to decline with increase in year
of experimental articles publication: 2001 (43), 2004
(33), 2007 (26), and 2010 (23). It indicates the change
either in research field of experimental articles research
fields or in impact of experimental articles in research

field.

4.1. Research Field Cluster of Citing Paper

To analyze the research field of citing papers of exper-
imental articles, clustering and statistical methods are
applied to four groups (2001, 2004, 2007, and 2010) of
experimental articles to attain the extent of contribution
to the field. Each cluster of research field was titled after
the research field with the highest weight. There are 8
clusters in total of four experimental groups: #1 (Com-
puter Science), #2 (Business & Economics), #3 (Opera-
tions Research & Management Science), #4 (Psycholo-
gy), #5 (Communication), #6 (Telecommunications), #7
(Oceanography), and #8 (Science & Technology - Other
Topics). The aforementioned top 5 fields in research
field analysis — “Information Science & Library Science”



and “Engineering” did not name the cluster, but instead
are included as cluster items: “Information Science &
Library Science” is under cluster #1 (Computer Sci-
ence), and “Engineering” is under cluster #3 (Operations
Research & Management Science).

Clustering of citing research field by four groups of
publication year of experimental articles, shown in Table
5, disclose the distinct nature of research fields for each
group. 2004’s citing field cluster has “Information Sci-
ence & Library Science” and “Computer Science” clus-
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tered together; however, they are differently clustered in
other year-groups. Also, “Engineering,” clustered with
“Operations Research & Management Science” in 2001,
2004, and 2010, but didn’t cluster with it in 2007.
Research field clusters of citing paper for the 4 year-
groups within the three-year unit of experimental paper
publication is shown in Table 6. As the time passes,
amount of cluster increases. Specifically, as noticed with
number of citation in Table 2, number of cluster re-
mains stabilized from six year after the publication.

Table 4. Ranking in Research Field of Papers Citing Experimental Articles, Top 5

2001

(D Computer Science (997)

(2) Business & Economics (853)
(3) Information Science &
Library Science (805)
Engineering (196)

(5 Operations Research &

@

2004

(D Business & Economics (700)

(2 Computer Science (665)

(3 Information Science &
Library Science (587)

(4) Operations Research &
Management Science (132)

2007

(1 Business & Economics (367)

(@) Computer Science (320)

(3 Information Science &
Library Science (288)

(4) Operations Research &

Management Science (98)

2010

(D Business & Economics (271)

(@ Computer Science (239)

(3 Information Science &
Library Science (221)

(4) Operations Research &
Management Science (80)

Management Science (179) & Psychology (72) (5 Engineering (68) (5) Engineering (26)
Table 5. Research Field Cluster of Citing Paper
2001 2004 2007 2010

#1 (Computer Science, 1485)

#2 (Information Science &
Library Science, 1345)

#3 (Business & Economics,
1320)

#4 (Engineering, 276)

#5 (Psychology, 52)

#6 (Communication, 32)

#7 (Education & Educational
Research, 27)

#ranking (research filed, weight)

#1 (Computer Science, 1171)

#2 (Operations Research &
Management Science, 180)

#3 (Psychology, 36)

#4 (Communication, 36)

#5 (Health Care Sciences &
Services, 9)

#6 (Public Administration, 6)

#1 (Computer Science, 652)

#2 (Business & Economics, 644)

#3 (Information Science &
Library Science, 609)

#4 (Operations Research &
Management Science, 165)

#5 (Engineering, 102)

#6 (Telecommunications,15)

#7 (Psychology, 7)

#8 (Environmental Sciences &
Ecology, 2)

Table 6. Number of Research Field Cluster per Publication Year Unit of Citing Paper

#1 (Information Science &
Library Science, 570)

#2 (Computer Science, 564)

#3 (Business & Economics,
517)

#4 (Operations Research &
Management Science, 117)

#5 (Health Care Sciences &
Services, 18)

#6 (Public Administration, 6)

#7 (Telecommunications, 4)

Entire period 2001-2003 2004-2006 2007-2009
2001 7 5 5 8
2004 6 - 2 5
2007 8 - - 4
2010 7 - - -

2010-2012 2013-2014
8 6
8 6
8 8
5 7

71
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However, experimental articles maintaining a stable
citation index and research field group alone cannot lead
to stability in contribution to research field. To prove this,
chronological variation in research field must be considered.

Comparisons of groups of citing papers from 3 con-
secutive years of experimental article publication were
made to conduct comparative analysis. Table 7 displays
the cluster in 2001-issued experimental articles on cit-
ing fields, where chronological variation in the citing
field is apparent. The most citing research fields are 1st
“Computer Science,” 2nd “Business & Economics,” 3rd
“Information Science & Library Science,” 4th “Opera-
tions Research & Management Science;” and 5th “Engi-
neering” From the citing field of 2001-2003, OP belongs
to #1 (Business & Economics) cluster and IS belongs
to cluster #2, but from 2004-2006, OP is in cluster #3
and IS is in cluster #1. During a period of stable exper-
imental article citation performance, 2007-2009 and
2010-2012, the citing field cluster number stays at 8 but
composition of cluster differed. In the case of ENG, it
was placed in #4 (Operations Research & Management
Science) in 2007-2009 while forming a new cluster in
2010-2012. IS formed another cluster #3 (Information
Science & Library Science) in 2007-2009; however, it fell
into #1 (Computer Science) in 2010-2012. Moreover,
one interesting note here is that besides major citing
field, Psychology, Social Science, Education & Educa-

tional Research, and Telecommunications appeared as
new clusters and disappeared with time passage.

4.2.Variation in Citing Field on the
Publication Year of Experimental Articles

As mentioned before, 4 groups of experimental articles
(2001, 2004, 2007, and 2010) showed varied citing field.
In a further step of the study, One-way analysis of vari-
ance table was used in statistical interpretation of varia-
tion in research field based on publication year, as shown
in Table 8. In the top 10 ranking of research field (citing

» <

field) are “Computer Science,” “Business & Economics,”

“Information Science & Library Science,” “Engineer-
ing” “Operations Research & Management Science,”

» «

“Psychology,” “Education & Educational Research,”

“Communication;” “Social Sciences - Other Topics,” and
“Health Care Sciences & Services,” along with individual
clusters of research field from citing field cluster, such as

»

“Telecommunications,” “Public Administration,” “Envi-
ronmental Sciences & Ecology,” and “Geography”
Citing fields showed significant variation in citing field

among the experimental group, except for “Information

» «

Science & Library Science,” “Telecommunications,”

» <

“Public Administration,” “Environmental Sciences &
Ecology;,” and “Geography”. In analysis of the field “Busi-
ness & Economics’, it showed that the higher the year

of the experimental group was, the greater the average

Table 7. Citing-Period-Wise Research Field Cluster of 2001-issued Experimental Articles

2001-2003 2004-006

#1 (Business & Econom- | #1 (Computer Science,

2007-2009

#1 (Computer Science,

2010-2012 2013-2014

#1 (Computer Science,  #1 (Computer Science,

ics, 122) 422) 336) 424) 200)

#2 (Information Science | #2 (Business & Econom- | #2 (Business & Econom-  #2 (Business & Econom- | #2 (Information Science
& Library Science, ics, 414) ics, 305) ics, 341) & Library Science,
108) #3 (Engineering, 56) #3 (Information Science & | #3 (Engineering, 83) 181)

#3 (Computer Science,
103)

#4 (Engineering, 9)

#5 (Telecommunications,
2)

#4 (Psychology, 11)
#5 (Social Sciences -
Other Topics, 4)

#ranking (research filed, weight)

Library Science, 281)

#4 (Operations Research
& Management Sci-
ence, 100)

#5 (Psychology, 24)

#6 (Social Sciences -
Other Topics, 9)

#7 (Medical Informatics, 8)

#8 (Education & Educa-
tional Research, 7)

72

#4 (Operations Research
& Management Sci-
ence, 66)

#5 (Psychology, 13)

#6 (Education & Educa-
tional Research, 9)

#7 (Telecommunica-
tions, 8)

#8 (Health Care Sciences
& Services, 5)

#3 (Business & Econom-
ics, 138)

#4 (Engineering, 31)

#5 (Operations Research
& Management Sci-
ence, 30)

#6 (Mathematics, 5)



score was, and inter-group variation by Dunnett T3 ap-
peared the significant difference between the group 2001
and the groups 2004, 2007 and 2010.

“Operations Research & Management Science” and
“Health Care Sciences & Services” fields also show a sim-
ilar pattern of correlation between year and average score.
Confirmation testing for “Operations Research & Man-
agement Science” proved the group of 2001 and 2004 had
significant difference from the group of 2007 and 2010,
whereas for “Health Care Sciences & Services” the group
of 2001, 2004, and 2007 differed from the group of 2010.

On the contrary, “Education & Educational Research”
and “Social Sciences - Other Topics” fields showed an
opposite trend of decreasing average as the year of group
grew later. The “Education & Educational Research”
field group of 2001 showed significant different from
the group of 2004, 2007, and 2010, whereas the “Social
Sciences - Other Topics” group of 2001 and 2004 differed
from the group of 2007 and 2010.

In summary, the target journal papers group in the
past few years of time had a high contribution (average

» <

score) in the fields of “Business & Economics,” “Oper-
ations Research & Management Science,” and “Health
Care Sciences & Services,” and a low contribution (av-
erage score) in the fields of “Education & Educational
Research” and “Social Sciences - Other Topics”” It is
known that the study-target journal Information Systems
Research, which is classified in fields of “Information
Science & Library Science” and “Operations Research &
Management Science” in JCR (Journal Citation Report),
has been contributing to a higher extent in recent years
to the fields of “Business & Economics,” “Operations
Research & Management Science” and “Health Care
Sciences & Services,” while contribution in the fields of
“Education & Educational Research” and “Social Scienc-
es - Other Topics” are reduced in recent years.

5. CONCLUSION

An academic article, from its birth, necessitates the
accumulation of numerous reference sources. Thereafter,
articles are utilized by following research, to create other
articles, and this process replicates. The objective of this
study is to help understand the current status of article
reference by chronological analysis and to determine
along with Clustering and One-way analysis of variance,
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so to determine significant change in the citing research
field of the journal with the change of publication year.

The target journal of the study was Information Sys-
tems Research, which has the research fields of “Infor-
mation Science & Library Science” and “Operations
Research & Management Science;” from which analysis
of issued papers in 2001, 2004, 2007, and 2010 shows
citation performance enhances from paper publication
and from the time of 3-4 years after publication, the
number of citing papers remains stabilized. This trend is
also shown the similar result in the citing field cluster.

The research fields of citing papers are ranked as
Computer Science (2221), Business & Economics
(2191), Information Science & Library Science (1901),
Operations Research & Management Science (489), and
Engineering (402). However, the ranking differed as the
publication year of experimental articles changed citing
field; especially in the cluster study the difference can be
explained in detail. Variation in group of citing field was
also observed: the highest citing research fields are Com-
puter Science (2221), Business & Economics (2191), In-
formation Science & Library Science (1901), Operations
Research & Management Science (489), and Engineering
(402). In the case of the citing field “Information Science
& Library Science,” seemingly in high correlation with
“Computer Science” it formed separate individual clus-
ters in 2004, suggesting a timely variation research field
cluster that depends on time and similarities of cluster.

Analysis of research field of citing papers with 4
groups of experimental articles - 2001, 2004, 2007, and
2010 - showed a significantly distinct contribution made
to citing field. The citing field “Business & Econom-
ics” in 2001 revealed a significantly small contribution
compared to all other year-groups, such that papers
published after the year of 2001 showed a greater con-
tribution to “Business & Economics” than in the past.
The citing field “Operations Research & Management
Science” showed 2001, 2004 <2007 and 2001, 2004 <
2010, and finally target journal papers in the citing field
“Operations Research & Management Science” revealed
higher contribution to recent citing papers (2007, 2010)
than in the past (2001, 2004).

This study has the significance in the way that its sub-
ject-field approach was taken to estimate influence of pa-
per by study of citing paper as opposed to earlier studies
of cited papers. Subjective influence has been studied to
show statistical variance based on publication year.

http://www.jistap.org
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Table 8. One-Way Analysis of Variance for Citing Field of Experimental Articles

Subordinate
variable
(Citing field)

Computer
Science

Business &
Economics

Engineering

Operations
Research &
Management
Science

Psychology

Education &
Educational
Research

Communication

Social Sciences -
Other Topics

Health Care
Sciences &
Services

Public
Administration

Experimental
group
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010
2001
2004
2007
2010

N

3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891
3325
2429
1225
891

Mean

.30
27
.26
27
.26
29
.30
.30
.06
.05
.06
.03
.05
.05
.08
.09
.02
.03
.02
.01
.01
.01
.00
.00
.01
.02
.01
.00
.01
.01
.00
.00
.00
.00
.00
.01
.00
.00
.01
.01

SD

458
446
439
443
437
453
458
460
236
210
229
.168
226
227
271
.286
143
170
147
110
118
.078
.040
.034
101
127
.099
.047
.095
.109
.070
.047
.067
.064
.000
110
.046
.054
.081
.082

F value/
significance
probability

3.163/0.024*

4.922/0.002**

4.939/0.002**

8.309/0.000**

3.388/0.017*

9.165/0.000**

4.359/0.004**

3.177/0.023*

5.864/0.001*

2.628/0.049*

Dunnett T3

2001 <
2004,2007,2010

2001 > 2010
2007 > 2010

2001 <
2007,2010
2004 <
2007,2010

2004 >2010

2001 >
2004,2007,2010

2001,2004 >
2010

2001,2004 >
2010

2001,2004,2007
<2010

* p<0.05, **p<0.01
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