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In this paper, we carry out a study about the main themes treated by the International Journal
of Information Technology & Decision Making during its first 10 years (2002—2011). The
themes are detected, quantified and visualized using an approach that combines performance
analysis and science mapping. Bibliometric maps based on co-word analysis will help us to
visualize the division of the journal into several subfields and their relationships, providing
interesting insight into the main topics being discussed in the journal in these years. In addition,
the study will show the most productive themes (according to published papers) and the most
impacting ones (according to received citations).
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1. Introduction

On March 2002 the International Journal of Information Technology & Decision
Making (IJITDM) launched its first issue. More than 400 papers have been pub-
lished. In general, these published papers are research works that show how
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information technology improves decision techniques as well as how the development
of decision-making tools affects the information technology era.

A lot of effort has been done by everyone, including authors and co-authors,
anonymous reviewers, editorial board and editorial office, in order to increase the
quality of the journal. As a result, nowadays IJITDM is indexed in the most
important journal ranking, the Journal Citation Reports (JCR) published by the
Thompson Institute for Scientific Information (Thompson ISI), appearing in the
JCR-2010 in top positions in different categories (Computer Science-Artificial
Intelligence, Computer Science-Information Systems, Computer Science-Inter-
disciplinary Applications, and Operations Research & Management Science) with a
high impact factor (3.139).

In the years 2009 and 2010 (at the beginning of each year), the editor in-chief of
the IJITDM has published papers describing briefly the content of the main papers
published during the year before. These papers®®®? reported the main research trends
of the papers published in 2008 and 2009, respectively. These two works, although
are very much oriented and detailed, are very much limited due to the size of the
period examined, just one year in each case.

In this paper, we try to complete those previous works,
expeditious perspective of a bigger period, the first decade (2002—2011), of the
IJITDM by identifying themes, predicting emerging trends, and determining
relationships with other themes/fields. The analysis is done using co-word as a

content technical analysis. Co-word has been proved as a powerfull technique for
7,13,18,36,40,41,44,69,78

58,59

in order to offer an

describing the research trends in other research fields.

The paper is structured as follows. Section 1 describes the methodological fra-
mework and the data used. Section 2 visualizes and describes the main themes
treated by IJITTDM. Section 3 analyzes and determines the influencing themes of the
IJITDM, and predicts future research trends. Finally, some conclusions are drawn.

2. Method: Bibliometric Tool and Data

In bibliometrics, there are two main procedures to explore a research field: per-
formance analysis and science mapping.%® Performance analysis aims at evaluating
groups of scientific actors (countries, universities, departments, researchers) and the
impact of their activity on the basis of bibliographic data. Science mapping aims at
displaying the structural and dynamic aspects of scientific research, delimiting a
research field, and quantifying and visualizing the detected subfields by means of co-

word analysis'* or documents co-citation analysis.®!

2.1. Bibliometric analysis tool

In Ref. 16, we define a bibliometric approach that combines both performance
analysis tools and science mapping tools to analyze a research field, to detect and
visualize its conceptual subdomains (particular topics/themes or general thematic
areas) and its thematic evolution. Co-word analysis is used in a longitudinal



A Conceptual Snapshot of First Decade of IJITDM 249

framework which allows us to analyze and track the evolution of a research field.?*
Additionally, we develop a performance analysis of a specific theme or thematic area
using different basic bibliometric indicators.

The main steps to develop a bibliometric analysis based on co-word are the
following:

(1) To detect the research themes. To do so, first we have to compute the co-occur-
rence matrix by assuming that the co-occurrence frequency of two keywords is
extracted from the corpus of documents by counting the number of documents in
which the two keywords appear together. Second, we have to compute the

equivalence index among keywords,'” called e;;: e;; =

;—Z, where c;; is the number of
documents in which two keywords ¢ and j co-occur, and ¢; and c; represent the
number of documents in which each one appears. At the end of this phase, we
cluster keywords to topics/themes by using the simple centers algorithm,?’ which
automatically returns labeled clusters, so a post-process to label the clusters is not
needed. Through this process of clustering we locate keyword networks that are
strongly linked to each other and which correspond to centers of interest or to
research problems that are the object of significant interest among researchers.
Each cluster network or thematic network is defined as an interconnected network
of keywords as it is shown in Fig. 1(a). In it, several keywords are interconnected,
where the volume of the spheres is proportional to the number of documents
corresponding to each keyword, the thickness of the link between two spheres 7 and
J is proportional to the equivalence index e;;.

Together with the whole network of interconnected themes and keywords a
second network is built, based on the documents linked to each thematic network. In
this second network, documents with keywords associated to any detected thematic
network are linked to it. Given a thematic network, a document d is associated to it if

Density

Highly developed
and Motor themes
isolated themes

)

Centrality

Emerging or Basic and
declining themes |transversal themes

(a) (b)

Fig. 1. A thematic network (a), and the strategic diagram (b).
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d has at least two keywords presented in the thematic network. These second net-
works of documents are used in the third phase.

(2) To build strategic diagrams. In the clustering process we obtain a set of inter-
connected networks or themes. Then, in this context each keyword network or
theme can be characterized by two parameters (Centrality and Density)"*:

o Centrality: It measures the degree of interaction of a network with other
networks and it can be defined as: ¢ = 10 % > ey, with &k a keyword belonging
to the theme and h a keyword belonging to other themes. Centrality measures
the strength of external ties to other themes. We can understand this value as
a measure of the importance of a theme in the development of the entire
research field analyzed.

e Density: It measures the internal strength of the network and it can be defined

as: d = 100%

, with 4 and j keywords belonging to the theme and w the
number of keywords in the theme. Density measures the strength of internal
ties among all keywords describing the research theme. This value can be

understood as a measure of the theme’s development.

A Strategic Diagram is a two-dimensional space built by plotting themes
according to their centrality and density rank values. As an example, in Fig. 1(b) a
strategic diagram is presented. Thus, with both parameters a research field can be
understood to be a set of research themes, mapped in a two-dimensional space and
classified into four groups'®:

e Themes in the upper-right quadrant are both well developed and important
for the structuring of a research field. They are known as the motor-themes of
the specialty given that they present strong centrality and high density.

e Themes in the upper-left quadrant have well-developed internal ties but
unimportant external ties and so are of only marginal importance for the field.
These themes are very specialized and peripheral in character.

e Themes in the lower-left quadrant are both weakly developed and marginal.
The themes of this quadrant have low density and low centrality, mainly
representing either emerging or disappearing themes.

e Themesin thelower-right quadrant are important for a research field but are not
developed. So, these quadrant groups are transversal and general, basic themes.

Furthermore, the strategic diagrams can be enriched by adding a third dimension in
order to show more information. So, for example, the themes can be represented as a
sphere, its volume being proportional to different quantitative (or qualitative) data,
such as, for example, the number of documents associated with the theme or the
number of citations received by the documents associated with the theme.

(3) To carry out a performance analysis. In this phase, we can measure (quanti-
tatively and qualitatively) the relative contribution of themes and thematic
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areas to the whole research field, detecting the most prominent, productive, and
highest-impact subfields. To do so, we use the following bibliometric indicators
applied to the different detected themes: the number of published documents, the
number of received citations, and the h-index.?'0:27

We should point out that the co-word analysis was carried out with the software
CoPalRed.'"?#! Tt is based on the simple center algorithm to detect the themes
through different subperiods of years. The plotting of the themes in the strategic
diagram, the drawing of the thematic networks were done with specific ad-hoc
software.

2.2. Data set

We downloaded them from ISI Web of Science® (ISIWoS) for the years 2004 to 2011
(inclusive). For the two first years (2002 and 2003) data was manually downloaded
from the IJTTDM’s website.” The data set includes 415 papers including articles,
letters, proceeding papers and reviews. We have not considered editorial material. In
Figs. 2 and 3 the distribution of published documents and citations per year are
shown.

As mentioned above, the keywords of the documents are used to develop our
analysis. Due to the fact that the majority of the data have been downloaded from
the ISIWoS, the author-provided keywords and the Keywords Plus of the documents
are jointly used. A normalization process is carried out prior to this over the key-
words, where the plural and singular forms of the keywords are joined. The acronyms
are also joined with the respective keywords. Finally, we have obtained 330 valid

60

50
50

48 45
a0 20 s s 30 I 40 40 30 I
0 I I I I I I I

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

[=]

[#]
o

P2
[=]

=y
o

Fig. 2. Documents published in IJITDM from 2002 to 2011.

ahttp://scientifc.thomson.com/products/wos/.
bhttp://www.worldscinet.com /ijitdm,/.
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Fig. 3. Citations count for documents published in IJITDM from 2002 to 2011.

keywords for our study. We consider valid keywords to be those that present both
frequency and co-occurrence greater than 2.

In this study the citations of the documents are also used. We have considered for
each paper the citations received until November 15th 2011 (the data were down-
loaded on that date). The citations that we take into account proceed from the
ISIWoS (for the papers published from 2004) and Scholar Google® (for the papers
manually downloaded from the journal’s website during the years 2002 and 2003).

3. Visualizing the Main Themes Treated by IJITDM

Using the approach described above, 17 themes were automatically detected
by CoPalRed, these are: AGENTS, ANALYTICAL-HIERARCHY-PROCESS,
CONSENSUS, DATA-ENVELOPMENT-ANALYSIS, DATA-MINING, DECISION-
SUPPORT-SYSTEM, GROUP-DECISION-MAKING, INTERNET-QUALITY-OF-
SERVICE, INTERPRETIVE-STRUCTURAL-MODELING, MANAGEMENT,
OPTIMIZATION, PERFORMANCE-EVALUATION, SHAPLEY-VALUE, SOFT-
WARE-DEFECT-PREDICTION, TECHNOLOGY-ACCEPTANCE, TIME-SERIES,
UNCERTAINTY.

In order to analyze the most highlighted themes treated by IJITDM for the
studied period (2002—2011), two kinds of strategic diagrams were built using
CoPalRed. In the first one, the volume of the spheres is proportional to the number of
documents associated with each theme; and in the second one, it is proportional to
the number of citations received by the documents of each theme. These strategic
diagrams are shown in Figs. 4 and 5, respectively, and whose main aspects are:

e According to the number of documents, the themes ANALYTICAL-HIERARCHY-
PROCESS (19 papers), DATA-ENVELOPMENT-ANALYSIS (17), MANAGEMENT

Chttp://scholar.google.com.
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Fig. 4. Strategic diagram based on documents count.

(14), DATA-MINING (14) and PERFORMANCE-EVALUATION (11) are the five
more productive one.

Taking into account the citations, the themes DATA-MINING (with 156 cita-
tions), ANALYTICAL-HIERARCHY-PROCESS (106), CONSENSUS (93),
DATA-ENVELOPMENT-ANALYSIS (75), MANAGEMENT (48) and TIME-
SERIES (48) are the six most cited themes. On the other hand, the documents
associated to the theme INTERPRETIVE-STRUCTURAL-MODELING has not
cited.

On the other hand, analyzing the ratio documents/citations, the themes CON-
SENSUS (with 18.60 citations per paper), GROUP-DECISION-MAKING
(13.33), DATA-MINING (11.14) and TIME-SERIES (9.60) have been the most
impacting themes.

With respect to the h-index, the themes ANALYTICAL-HIERARCHY-PRO-
CESS (with 7), DATA-ENVELOPMENT-ANALYSIS (6), CONSENSUS (5) are
the three one with higher value. We have to remark that the theme CONSENSUS
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Fig. 5. Strategic diagram based on citations sum.

has obtained the highest h-index value that it is possible with its five associated
papers.

e Analyzing their strategic location in the strategic diagrams, the themes
ANALYTICAL-HIERARCHY-PROCESS, PERFORMANCE-EVALUATION,
MANAGEMENT, DECISION-SUPPORT-SYSTEM AND UNCERTAINTY are
supposed transversal and basic-themes; whereas CONSENSUS, GROUP-
DECISION-MAKING and SOFTWARE-DEFECT-PREDICTION are supposed
motor-themes, given that they present strong centrality and high density, i.e., they
are understood as very much developed themes with also high importance/weight in
the development of other themes and of the whole journal in the analyzed period.

e Moreover, themes like: INTERNET-QUALITY-OF-SERVICE, INTER-
PRETIVE-STRUCTURAL-MODELING, SHAPLEY-VALUE, TECHNOL-
OGY-ACCEPTANCE and TIME-SERIES are considered as very specialized and
low interconnected one, being INTERNET-QUALITY-OF-SERVICE and
INTERPRETIVE-STRUCTURAL-MODELING the most isolated ones.
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o Due to their strategic location, the themes DATA-ENVELOPMENT-ANALYSIS,
AGENTS and DATA-MINING have to be considered as new and emerging
themes.

e Attending to the kind of themes, all the detected themes, except SOFTWARE-
DEFECT-PREDICTION, INTERNET-QUALITY-OF-SERVICE, PERFORM-
ANCE-EVALUATION and MANAGEMENT are considered as “methodological”
or “theoretic” themes rather than “practical” or “applied” one.

Performance data, including quantity of associated documents, sum and average
of citations and h-index, for these detected themes are summarized in Table 1.

3.1. Visualizing the most highlighting themes

In this section, we draw the most highlighting themes according to the number of
associated documents, citations and locations at the strategic diagrams.

e The theme CONSENSUS, whose thematic-network is shown in Fig. 6, is related
with the keywords (or topics): aggregation, assessments, labels, owa-operators,
consistency and operators.

The four most cited paper associated to this theme are:

— Cabrerizo, FJ, Alonso, S, Herrera-Viedma, E, A CONSENSUS MODEL FOR GROUP
DECISION MAKING PROBLEMS WITH UNBALANCED FUZZY LINGUISTIC
INFORMATION. IJITDM 8:1 (2009) 109-131. Times cited:35

— Xu, ZS, AN APPROACH TO GROUP DECISION MAKING BASED ON INCOM-
PLETE LINGUISTIC PREFERENCE RELATIONS. IJITDM 4:1 (2005) 153-160.
Times cited:21

Table 1. Basic measures of the themes of the period 2002—2011.

Theme Documents  h-Index  Average Total
Citations  Citations

AGENTS 6 2 2.17 13
ANALYTICAL-HIERARCHY-PROCESS 19 7 5.58 106
CONSENSUS 5 5 18.60 93
DATA-ENVELOPMENT-ANALYSIS 17 6 4.41 75
DATA-MINING 14 4 11.14 156
DECISION-SUPPORT-SYSTEM 8 3 3.50 28
GROUP-DECISION-MAKING 3 2 13.33 40
INTERNET-QUALITY-OF-SERVICE 2 2 4.50 9
INTERPRETIVE-STRUCTURAL-MODELING 2 0 0.00 0
MANAGEMENT 14 4 3.43 48
OPTIMIZATION 8 3 5.88 47
PERFORMANCE-EVALUATION 11 4 3.00 33
SHAPLEY-VALUE 3 2 4.33 13
SOFTWARE-DEFECT-PREDICTION 6 3 3.50 21
TECHNOLOGY-ACCEPTANCE 3 1 1.67 5
TIME-SERIES 5 4 9.60 48
UNCERTAINTY 7 3 3.43 24
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Fig. 6. Thematic network for the theme CONSENSUS.

— Alonso, S, Herrera-Viedma, E, Chiclana, F, Herrera, F, INDIVIDUAL AND SOCIAL
STRATEGIES TO DEAL WITH IGNORANCE SITUATIONS IN MULTI-PERSON
DECISION MAKING. IJITDM 8:2 (2009) 313-333. Times cited:15

—Xu, ZS, AN APPROACH TO PURE LINGUISTIC MULTIPLE ATTRIBUTE
DECISION MAKING UNDER UNCERTAINTY. ILJITDM 4:2 (2005) 197-206. Times
cited:15

e The thematic-network of the theme ANALYTICAL-HIERARCHY-PROCESS is
shown in Fig. 7. This theme was mainly related with the topics: preference,
decision and multicriteria-decision-making.

The three most cited papers:

— Saaty, TL, Vargas, LG, THE POSSIBILITY OF GROUP WELFARE FUNCTIONS.
IJITDM 4:2 (2005) 167-176. Times cited:15

— Ahmad, N, Berg, D, Simons, GR, THE INTEGRATION OF ANALYTICAL
HIERARCHY PROCESS AND DATA ENVELOPMENT ANALYSIS IN A
MULTI-CRITERIA DECISION-MAKING PROBLEM. IJITDM 5:2 (2006) 263-276.
Times cited:14
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Fig. 7. Thematic network for the theme ANALYTICAL-HIERARCHY-PROCESS.

— Al-Aomar, R, Dweiri, F, A CUSTOMER-ORIENTED DECISION AGENT FOR
PRODUCT SELECTION IN WEB-BASED SERVICES. IJITDM 7:1 (2008) 35-52.
Times cited:11

¢ DATA-ENVELOPMENT-ANALYSIS was strongly related with the topics:
benchmarks, efficiency and banks. The network of interconnected keywords
associated to this theme is shown in Fig. 8.
The three most cited papers:

— Ahmad, N, Berg, D, Simons, GR, THE INTEGRATION OF ANALYTICAL HIER-
ARCHY PROCESS AND DATA ENVELOPMENT ANALYSIS IN A MULTI-CRI-
TERIA DECISION-MAKING PROBLEM. IJITDM 5:2 (2006) 263-276. Times
cited:14

— Koksalan, M, Tuncer, C, A DEA-BASED APPROACH TO RANKING MULTI-
CRITERIA ALTERNATIVES. IJITDM 8:1 (2009) 29-54. Times cited:12

— Chen, Y, Motiwalla, L, Khan, MR, USING SUPER-EFFICIENCY DEA TO EVALU-
ATE FINANCIAL PERFORMANCE OF E-BUSINESS INITIATIVE IN THE
RETAIL INDUSTRY. IJITDM 3:2 (2004) 337—351. Times cited:8
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Fig. 8. Thematic network for the theme DATA-ENVELOPMENT-ANALYSIS.

e On the other hand, DATA-MINING was associated with clustering, databases,
knowledge-management, multi-aspect-analysis, discovery and fuzzy-linear-pro-
gramming. The associated thematic network is drawn in Fig. 9.

The three most cited papers:

— Peng, Y, Kou, G, Shi, Y, Chen, ZX, A DESCRIPTIVE FRAMEWORK FOR THE
FIELD OF DATA MINING AND KNOWLEDGE DISCOVERY. IJITDM 7:4 (2008)
639-682. Times cited:57

— Yang, Q, Wu, XD, 10 CHALLENGING PROBLEMS IN DATA MINING
RESEARCH. IJITDM 5:4 (2006) 597-604. Times cited:53

— He, J, Liu, XT, Shi, Y, Xu, WX, Yan, N, CLASSIFICATIONS OF CREDIT CARD-
HOLDER BEHAVIOR BY USING FUZZY LINEAR PROGRAMMING. IJITDM 3:4
(2004) 633-650. Times cited:31

e The theme GROUP-DECISION-MAKING was connected (see Fig. 10) with
words, fuzzy-linguistic-modeling and preference-relation.
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Fig. 9. Thematic network for the theme DATA-MINING.

The two most cited papers:

— Cabrerizo, FJ, Alonso, S, Herrera-Viedma, E; A CONSENSUS MODEL FOR GROUP
DECISION MAKING PROBLEMS WITH UNBALANCED FUZZY LINGUISTIC
INFORMATION. LJITDM 8:1 (2009) 109-131. Times cited:35

— Cabrerizo, FJ, Lopez-Gijon, J, Ruiz, AA, Herrera-Viedma, E; A MODEL BASED ON
FUZZY LINGUISTIC INFORMATION TO EVALUATE THE QUALITY OF
DIGITAL LIBRARIES. IJITDM 9:3 (2010) 455-472. Times cited:5

o MANAGEMENT was a practical theme which was related with the topics: business-
strategies, project-management, simulation, systems and sites and multicriteria-
decision-support-systems. Its associated thematic network is drawn in Fig. 11.

The three most cited papers:

— Stummer, C, Kiesling, E, A MULTICRITERIA DECISION SUPPORT SYSTEM
FOR COMPETENCE-DRIVEN PROJECT PORTFOLIO SELECTION. IJITDM 8:2
(2009) 379-401. Times cited:11
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FUZZY-LING @ MODELING

Fig. 10. Thematic network for the theme GROUP-DECISION-MAKING.

—Lee, J, Lee, H, STRATEGIC AGENT BASED WEB SYSTEM DEVELOPMENT
METHODOLOGY. IJITDM 7:2 (2008) 309-337. Times cited:7

— Gupta, A, Kalyanaraman, S, Zhang, LY, A SPOT PRICING FRAMEWORK FOR
PRICING INTRA-DOMAIN ASSURED BANDWIDTH SERVICES. IJITDM 4:1
(2005) 35-58. Times cited:6

e The theme PERFORMANCE-EVALUATION was mainly related with the
topics: trust, acceptance, ranking, impact and market. Its associated thematic
network is drawn in Fig. 12.

The four most cited documents associated to PERFORMANCE-EVALUATION
are:

— Huang, W, Lai, KK, Nakamori, Y, Wang, SY, Yu, L, NEURAL NETWORKS IN
FINANCE AND ECONOMICS FORECASTING. IJITDM 6:1 (2007) 113-140. Times
cited:13

— Ramayah, T, Omar, R, INFORMATION EXCHANGE AND SUPPLY CHAIN
PERFORMANCE. IJITDM 9:1 (2010) 35-52. Times cited:6

— McLain, DL, Aldag, RJ, COMPLEXITY AND FAMILIARITY WITH COMPUTER
ASSISTANCE WHEN MAKING ILL-STRUCTURED BUSINESS DECISIONS.
IJITDM 8:3 (2009) 407-426. Times cited:4

— Peng, Y, Kou, G, Wang, GX, Wang, HG, Ko, FIS, EMPIRICAL EVALUATION OF
CLASSIFIERS FOR SOFTWARE RISK MANAGEMENT. IJITDM 8:4 (2009) 749—
767. Times cited:4
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Fig. 11. Thematic network for the theme MANAGEMENT.

o TIME-SERIES was related with fuzzy-regression, forecasting and rate-prediction
as it can be observed in Fig. 13.
The three most cited documents are:

— Ruey-Chyn Tsaur, Hsiao-Fan Wang, JIA-CHI O.-YANG, FUZZY REGRESSION
FOR SEASONAL TIME SERIES ANALYSIS. IJITDM 1:1 (2002) 165-175. Times
cited:16

— Kumar, A, Agrawal, DP, ADVERTISING DATA ANALYSIS USING ROUGH SETS
MODEL. IJITDM 4:2 (2005) 263-276. Times cited:14

— Huang, W, Lai, KK, Nakamori, Y, Wang, SY, Yu, L, NEURAL NETWORKS IN
FINANCE AND ECONOMICS FORECASTING. IJITDM 6:1 (2007) 113-140. Times
cited:13

4. Estimating the Most Beneficial Themes for the Journal: Future
Research Trend

In this section, we introduce a simple analysis that could be done in order to detect
the most beneficial themes for the journal. For this analysis, we only use the last two
years of the journal, i.e., 2010 and 2011.
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Fig. 12. Thematic network for the theme PERFORMANCE-EVALUATION.

In Table 2 a list of the themes associated to the documents published during 2010
and 2011 is shown. This list includes quantitative and qualitative measures as the
number of documents (#Doc) associated to each theme, references of each docu-
ment, the citations and citation average (Average). The information included in this
table allows us to distinguish to type of themes, hot-themes and cold-themes. For us,
a hot-theme is that one with a citation average higher (or equal) to 1.00, i.e., themes
with at least one cite per each associated document. These hot-themes are those
themes giving positive citation to the journal, helping to increase the impact factor of
the journal, whereas, the cold-themes are themes penalizing the journal, decreasing
its impact factor. In this sense, themes as SOFTWARE-DEFECT-PREDICTION
(with 4.00 cites per document), GROUP-DECISION-MAKING (2.25 cites per
document), MANAGEMENT (1.75), ANALYTICAL-HIERARCHY-PROCESS
(1.56) and PERFORMANCE-EVALUATION (1.43) are supposed, in general, very
beneficial themes for the journal, clearly contributing to a high impact factor.

This a posteriori classification could be used by the reader as a predictive esti-
mation about what themes will be beneficial for the journal in next years (2012 or
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Fig. 13. Thematic network for the theme TIME-SERIES.

Table 2. Basic measures of the themes associated to the documents published during 2010 and 2011.

Theme #Doc Citations Average References
SOFTWARE-DEFECT-PREDICTION 3 12 4.00 6,50,52
GROUP-DECISION-MAKING 2 5 2.25 12:25
MANAGEMENT 4 7 175 A2
ANALYTICAL-HIERARCHY-PROCESS 9 14 1.56  98185:88,50,56,62,72,76
PERFORMANCE-EVALUATION 7 10 1.43 19,28,31,46,52.57,79
DECISION-SUPPORT-SYSTEM 3 3 1.00 AT
DATA-ENVELOPMENT-ANALYSIS 2 1 0.50 b
AGENTS 2 1 0.50 22,79
TECHNOLOGY-ACCEPTANCE 2 1 0.50 20,66
UNCERTAINTY 3 0 0.00 LT0
DATA-MINING 6 0 0.00 37,39,42,45,67,77
OPTIMIZATION 3 0 0.00 33,65,70
INTERPRETIVE-STRUCTURAL-MODELING 2 0 0.00 5,35

even 2013). This predictive analysis could be even done and used by the journal
editorial board to help them to select the priority thematics for the journal, given
preference to documents associated to presumably hot-themes. Anyway, this pre-
dictive analysis (and the associated editorial decisions) has to be carefully done
otherwise it is also possible to find cold-themes with some particular highly cited
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Table 3. Most cited papers and their associated themes.

Document (Reference)  Year  Citations

Associated Theme/s

SHA@LUE
TECHWL@EPT&NCE

'ME-.\EDI’CTIQN

49 2008 57 DATA-MINING

75 2006 53 DATA-MINING

11 2009 35 CONSENSUS // GROUP-DECISION-MAKING

26 2004 31 DATA-MINING

60 2005 29 OPTIMIZATION

73 2005 21 CONSENSUS

54 2002 16 TIME-SERIES

4 2009 15 CONSENSUS // UNCERTAINTY

74 2005 15 CONSENSUS

55 2005 15 ANALYTICAL-HIERARCHY-PROCESS

1 2006 14 ANALYTICAL-HIERARCHY-PROCESS //
DATA-ENVELOPMENT-ANALYSIS

34 2005 14 TIME-SERIES

30 2007 13 DECISION-SUPPORT-SYSTEM //
PERFORMANCE-EVALUATION //
TIME-SERIES

32 2009 12 DATA-ENVELOPMENT-ANALY SIS

2 2008 11 ANALYTICAL-HIERARCHY-PROCESS

63 2009 11 MANAGEMENT

23 2007 10 ANALYTICAL-HIERARCHY-PROCESS

density
INTERNET- OF-SERVICE
ERPRETIVE-S RAL-MODELING
© 4

The Influence Zone

centrality

Fig. 14. The influence zone of IJITDM in 2010 and 2011.
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documents, as it is shown in Table 3. In Table 3, the historical (considering papers
published from 2002 to 2011) most cited papers are shown. We can see as relatively
recent papers (2009) as Refs. 4 and 11 (associated to CONSENSUS) and Ref. 63
(associated to MANAGEMENT) are highly cited papers.

We think all this information should be jointly taken into account for determining
the “best” themes for the IJITDM. So, we define the Influence-Zone as the part of
the strategic diagram that groups motor and basic-themes and simultaneously hot-
themes with themes with highly cited papers in the last three or four years before
2009, 2010 and 2011 in our case. This influence zone is drawn in Fig. 14.

So, we think that future (mainly 2012 or 2013) papers associated to the influence
themes: SOFTWARE-DEFECT-PREDICTION, GROUP-DECISION-MAKING,
CONSENSUS, MANAGEMENT, ANALYTICAL-HIERARCHY-PROCESS,
PERFORMANCE-EVALUATION and DECISION-SUPPORT-SYSTEM will be
very beneficial papers, providing quantity and specially quality and cites to the
journal.

5. Conclusion

The purpose of this paper has been to offer an expeditious perspective of the first
decade (2002—2011) of the IJITDM by identifying themes, predicting emerging
trends, and determining relationships with other themes/fields.

Our analysis has to allow to detect the influence themes of the journal, i.e., those
themes with a much relevant role in future years for the journal.

All this has been done using co-word as content analysis technique. However, this
task is not free of difficulties due to the biases involved in an analysis of this kind. The
main one is that the analysis focuses on priority themes (just those automatically
detected by CoPalRed) and will inevitably exclude those that are of only marginal
importance. Nonetheless, the analysis serves to legitimize discussions about general
trends of the journal.

Since the analysis is constrained by factors such as sample size and the period
examined, among others, its “applicability-generalizability” must be further
reviewed and tested in the future, preferably at regular intervals.

Finally, experts and novices could use these data, results and maps to understand
the current state of the art with regard to IJITDM and predict where future research
will lead.
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