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Abstract

The aim of this contribution is to show the detection of seminal papers using
data mining techniques. To achieve the objective of this research, Rapidminer
Studio software and its data mining tools are used, based on data created with
information extracted from Google Scholar and Scopus, in three different
areas of knowledge. In this process, other softwares such as Microsoft Excel
and Publish or Perish are used. Comparing the results obtained for the
searches in Knowledge Management, Entrepreneurship and Marketing, it was
obtained that there is no marked similarity between the sets of articles that
were obtained in Google Scholar and Scopus. The values for the Similarity
Index remained below 0.52%, similar between Knowledge Management and
Entrepreneurship but decreasing for Marketing. The detection of outliers us-
ing Data Mining techniques and in particular using Rapidminer, allowed to
determine the seminals papers for the three search terms analyzed and al-
lowed to characterize these in the space, in Google Scholar and Scopus. It was
shown that the seminal articles can be different if Google Scholar or Scopus is
used. The results suggest determining for other search terms whether the
trend found is maintained or not.

Keywords

Seminals Papers, Knowledge Management, Entrepreneurship, Marketing,
Outlier Detection, Data Mining, State of the Art

1. Introduction

Knowing the articles that laid the foundations of a specialty or a specific topic of
research has been defined, for many years, as one of the essential objectives of a
literature review (Hart, 1998). The literature review, necessary in any investiga-
tion, has been defined with fairness by (Webster & Watson, 2002) as the analysis
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of the past as an essential preparation of the vision of the future that every good
scientific article should contain. The realization of the so-called “state of the art”
has become an essential step in the realization of research: Although it seems
amazing the realization of these “states of art” was recognized almost from the
very appearance of scientific journals, already many centuries (Sciences, 1823).

One of the main objectives in the realization of a state of the art is to identify
those articles that have seated so much, the possible conceptual bases, as me-
thodological of discipline, that is to say, those contributions that in fact “do not
age” (Singer, 2009). It is usual, therefore, in the specialized literature, to find
both: to determine those seminal articles published in a given journal (Parkinson
et al., 2013), the role of one of these contributions in a particular discipline
(Dolman, Miralles, & de Jeu, 2014), in a specific technique (Nash, Walker, Gid-
wani, & Ajuied, 2015; Nash, Walker, Lucas, & Ajuied, 2016) or the most impor-
tant in a given branch of science (Riordon, Zubritsky, & Newman, 2000).

The importance of identifying the so-called seminal articles has been recog-
nized as a de facto standard in the realization of a state of the art in the most dis-
similar disciplines. To identify these articles of unquestionable significance in an
investigation (Berkani, Hanifi, & Dahmani, 2020; Silva, Villa, & Cabrera, 2020),
different alternatives have been proposed such as the use of collaborative models
(Wang & Blei, 2011) and the use of personalized systems for the recommenda-
tion of the most relevant articles (Pera & Ng, 2011). Less studied has been the
fact of how to identify these and their possible genealogy (Bae, Hwang, Kim, &
Faloutsos, 2011, 2014). The fact is that the current researcher is faced with a
quantity of information that does not do anything simply to find the most rele-
vant jobs and this requires considerable time and effort (Alonso, Perez, & Hi-
dalgo, 2016; Bravo Hidalgo & Ledn Gonzalez, 2018).

Within this problematic this contribution started from the investigative idea
that the seminal articles are recognized as such, do not age, it is for two reasons:

1) They have been cited in a significant way, that is, they are recognized by the
scientific community.

2) They remain valid for several years.

These two simple reasons should lead them to stand out as outliers in space:
VY=A£0O

where VYis the Validity in Years of a given article, that is, the time elapsed from
the publication of the article until the current date:

Cis the number of appointments received during that period for the article in
question.

Data mining offers different possibilities for data analysis (Berkhin, 2006) in-
cluding different techniques (Bakar, Mohemad, Ahmad, & Deris, 2006; Buthong,
Luangsodsai, & Sinapiromsaran, 2013) and algorithms for the detection of values
atypical (Ramaswamy, Rastogi, & Shim, 2000). At the same time, different ap-
plications have been developed (Rangra & Bansal, 2014) that facilitate the use of

data mining. Among these, the Rapidminer offers a whole set of possibilities for
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the analysis of data (Amer & Goldstein, 2012; Jungermann, 2009) and in partic-
ular for the detection of outliers (Buthong et al., 2013). The outlier has long been
defined (Barnett & Lewis, 1974) as an observation, or set of observations, that
seems to be inconsistent with the data set under analysis.

This contribution was proposed from these considerations to determine if in
the space VY = A C) could be distinguished the seminal articles as outliers using

the possibility offered by the Rapidminer (https://rapidminer.com/) to classify

them in said space. Another aspect that cannot be ignored is how the articles are
determined and the number of citations received by each one. For this purpose,
it was also proposed to explore in this research which was the coincidence in re-
lation to the articles considered as seminal when using the Google Scholar (Mar-
tin-Martin, Orduna-Malea, Harzing, & Delgado Lopez-Cézar, 2017) compared
to another Database of wide recognition by the scientific world, such as Scopus
(Burnham, 2006).

2. Material and Methods

To form the space VY = {C), we proceeded to search both Scopus and Google
Scholar for the following terms in English, in the Title of the articles and for the
period 1960-2019:

1) Knowledge management

2) Marketing

3) Entrepreneurship

The Publish or Perish (POP) tool (Harzing, 2007), which has been applied in
different bibliometric studies (Harzing & Alakangas, 2016; Jacsd, 2009), was
used to search Google Scholar.

For each of the search terms, the 990 most-cited articles were selected. These
were exported to Excel according to the possibilities offered by both Scopus and
POP. The Database is thus formed by the fields: Cites, Authors, Title, Year, and
Validity that is calculated by subtracting the year of publication of the last year
of rank for the search (2019).

In order to compare the similarity between the two sets of articles determined

for each term, a Similarity Index (S7) was calculated from:

SI=2d/ AGoogle Scholar T BScopus

where:

SIis Similarity Index.

This S7 reproduces the original idea of Sorensen, formulated many years ago
to establish the similarity of groups of equal amplitude.

Agoogie scholar a0 By, are the number of Articles in each of the sets considered
(990 for each).

Cis the number of shared items of both sets. This number is easily calculated
in Excel, if a formula is programmed that compares the coincidences for the
two-column matrix (TitleGoogle Schlar, TitleScopus).

The detection of outliers was done using Rapidminer and the process scheme
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that can be configured in this is shown in Figure 1.

The first Operator reads the file in Excel and processes the Cites and Validity
fields, this was done for each search term and for each of the Bases used (Google
Scholar and Scopus). The second identifies the Outliers in the data set. This al-
lows you to specify both the number of neighbors (&), and the number of Out-
liers (n). To be able to compare the different search terms, these parameters were

adjusted, after some preliminary tests, to the values:
n=10
k=10

The calculation of the distances between the values of k was made using the
Euclidean distances between these values. In practical terms, an attempt was
made to answer the question: How to determine the 10 articles that can be con-

sidered seminal for each of the search terms analyzed?

3. Results

Table 1 below summarizes the Number of Cites, Years, Cites/Year and Cites/Paper
as well as the Similarity Index for the three search terms considered. This infor-
mation is of great importance for the purpose of characterizing the papers de-
tected in the different databases used.

The Similarity Index remains similar between Knowledge Management and

Entrepreneurship but decreases for Marketing.

Read Excel Detect Outlier (Distances)
inp q fil 3 outD exa [T ean [€S
oriD res
Reads an

ExampleSet from
the specified Excel

file.

This operator
identifies n
outliers in the
given ExampleSet
based on the
distance to their k
nearest neighbors.

Figure 1. Process outlier detection in Rapidminer. The data used are those detected under the

search criteria previously defined.

Table 1. Summary data. Google scholar matches with Scopus. Similarity index.

Source Papers Cites Years Cites/Year Cites/Paper  Coincidence Title SI

Google Scholar 990 271,618 56 8770.90 274.36

Knowledge Management 509 0.51
Scopus 990 107,574 35 3073.54 108.66
Google Scholar 990 494,796 56 8996.29 495.29

Entrepreneurship 489 0.49
Scopus 990 122,867 70 1755.24 124.11
Google Scholar 990 1,002,743 56 17,600.40 1005.23

Marketing 265 0.27
Scopus 990 174,304 52 3352.00 176.06
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Analysis of Seed Articles

Define abbreviations and acronyms the first time they are used in the text, even
after they have been defined in the abstract. Abbreviations such as IEEE, SI,
MKS, CGS, sc, dc, and rms do not have to be defined. Do not use abbreviations
in the title or heads unless they are unavoidable (Figure 2).

Table 2 presents the results for the SI for the case of articles determined as

outlier @talse @ true
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275
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Cited by

Figure 2. Outliers in the space VY, = £ G,,,); knowledge management case.

Table 2. Seminals papers found: knowledge management, entrepreneurship and marketing.

Knowledge Management

Scopus Google Scholar
" o 8 8 3 y - g g 3
Q 7 o 5 S 2 a Q 7 o [ S = =]
g £ £ c 25 g g £ £ c 25 2
= &) = = ) =5 o) = = )
8 O 2 e §3 & 8 O 2 [ gz &
>~ A ~ oA ~
Knowledge
t and
Knowledge management management am
. . knowledge .
Alavi M., and knowledge (Alavi & X (Alavi &
. i Alavi M., management i
1 true 4331.0 Leidner managementsystems: 18.0 Leidner,  true 10,629.0 _ . 18.0  Leidner,
. Leidner D.E. systems:
D.E. Conceptual foundations 2001) 2001)
. Conceptual
and research issues K
foundations and
research issues
Gold AH, Knowled S ful
o nowledge (Gold, uccessful (Davenport,
Malhotra management: An TH Davenport, knowledge .
2 true 1495.0 o 18.0 Malhotra, & true 4745.0 21.0 David, &
A., Segars organizational DW De Long... management
o . Segars, 2001) ” Beers, 1998)
AH. capabilities perspective projects
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Continued
Knowled;
Rediscovery of nowlecge
Berkes F., . . (Berkes, AH Gold, AHS management: An
) Traditional Ecological . X R (Gold et al.,
3 true 1198.0 Colding]., . 19.0  Colding, & true 3669.0 Arvind organizational  18.0
Knowledge as adaptive L 2001)
Folke C. Folke, 2000) Malhotra capabilities
management .
perspective
Towards a Methodology Modularity,
for Developi flexibility, and
Tranfield .or eveloping (Tranfield, XDy, an (Sanchez &
Evidence-Informed R Sanchez, JT knowledge
4 true 1153.0 D., Denyer 16.0 Denyer, &  true 2804.0 . 23.0 Mahoney,
Management Knowledge Mahoney management in
D., Smart P. h Smart, 2003) 1996)
by Means of Systematic product and
Review organization design
. . (?ntok.)gical " (Go-
ngineering: wi
Modularity, flexibility, 8 &w mez-Perez,
Sanchez R., (Sanchez & Gomez-Perez, examples from the ,
and knowledge Fernandez-L
5 true 1118.0 Mahoney . 23.0  Mahoney, true 2689.0 M areas of Knowledge 23.0 )
management in product , Y opez, &
J.T. 4 tzation desi 1996) Fernandez-L6p ~ Management, Corch
and organization design orcho,
& & ez, O Corcho e-Commerce and
: 2006)
the Semantic Web
A model of
De Long Diavgnosing cultural (De Long & knowledge (Hedlund,
6 true 850.0 D.W,, Fahey barriers to knowledge  19.0 true 2603.0 GHedlund managementand 25.0
Fahey, 2000) 1994)
L. management the N-form
corporation
Knowledge management
enablers, processes, and Diagnosing cultural
Lee H., Choi organizational (Lee & Choi, W David, L barriers to (De Long &
7  true 835.0 16.0 True 2287.0 19.0
B. performance: An 2003) Fahey knowledge Fahey, 2000)
integrative view and management
empirical examination
A model of knowled,; Knowled
mode’ ol mow'ecge (Hedlund, K Dalkir, ] nowiecse (Dalkir,
8 true 833.0 Hedlund G. management and the 25.0 true 2121.0 X . management in 6.
. 1994) Liebowitz . 2013)
N-form corporation theory and practice
Entrepreneurship
Scopus Google Scholar
o g o g
Q v Q Y
5 5 v £ 2 2 5 g 5 o £ g g
= 3 = = 2 3 3 ! 2 k<! = 23 o
5 =] = S 5 5 = = S 5
é &) 2 = § = < é O é’ I § 5 <
- a, ~ = B, 7
Shane S., The promise of (Shane & .
. Innovation and
1 true 3645.0 Venkataraman entrepreneurshipas 19.0 Venkataraman, true 11,428.0 P Drucker . 5.0 (Drucker, 2014)
entrepreneurship
S. a field of research 2000)
Th ise of
The correlates of ¢ promise O, (Shane &
X L . S Shane, S entrepreneurship
2 true 1561.0 Miller Danny entrepreneurshipin 36.0  (Miller, 1983) true 11,255.0 19.0 Venkataraman,
Venkataraman  as a field of
three types of firms 2000)
research
A general theory of
t hip: C titi d
3 true 11820  ShaneS. o PLCNCUISPY 36 (Shane, 2003) true 83460 IMKirzner o PortOm @y 0 (Kirzner, 2015)
The individual- entrepreneurship
opportunity nexus
. Entrepreneurship:
X Finance, . . i
King R.G., . (King & Levine, Productive,
4 true 961.0 , entrepreneurship 26.0 true 5232.0 W] Baumol X 23.0 (Baumol, 1996)
Levine R. 1993) unproductive, and
and growth R
destructive
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Continued
New venture
(Acs, .
Acs Z.]., The knowledge ) . creation: .
R Braunerhjelm, JA Timmons, S . (Timmons &
5 true 68.0 Audretsch D.B., spillover theoryof 10.0 true 5229.0 o Entrepreneurship 22.0 o
: Audretsch, & Spinelli, Y Tan Spinelli, 2004)
Lehmann E.E.  entrepreneurship for the 21st
Carlsson, 2009)
century
Organizational
learning and
entrepreneurship in .
family firms: RG King, R Finance, (King & Levine
true  39.0 Zahra S.A. Y. ) 4.0 (Zahra, 2012) true 4146.0 K & entrepreneurship 23.0 8 ’
Exploring the Levine 1993)
. and growth
moderating effect of
ownership and
cohesion
Entr hi
ntrepreneurship A general
and new value
) theory of
creation: The .
6 true 37.0 Fayolle A. . 9.0  (Fayolle, 2007) true 4108.0 SA Shane  entrepreneurship: 13.0 (Shane, 2003)
dynamic of the .
K The individual-
entrepreneurial R
opportunity nexus
process
Human resource
management and A conceptual
entrepreneurship: JG Covin, DP model of
7 true 37.0 Baron R.A. . 13.0  (Baron, 2003) true 3789.0 K . 25.0 (Zahra, 1993)
Some reciprocal Slevin entrepreneurship
benefits of closer as firm behavior
links
Entrepreneurship
and institutional
h int iti
change in .ran51 ion A paradigm of
economies: The .
Smallbone D., (Smallbone & HH Stevenson, entrepreneurship: (Stevenson &
9 true 36.0 Commonwealth of true 3428.0 . K .
Welter F. Welter, 2012) JC Jarillo Entrepreneurial Jarillo, 2007)
Independent States,
management
Central and Eastern
Europe and China
compared
Marketing
Scopus Google Scholar
=] =]
— [ § il 8 — [ é S 5]
) 7} o [5) = = [=} Q @n o [5) _- = [=}
g 2 £ = A z e £ g = o 8 &
=1 = 1] = ] Q
s ° < = g3 3 & © < & g5 G
>~ o ~ - o ~
Country as brand,
duct, and
Evolving to a New produd an
R K Vargo S.L., (Vargo & P Kotler, D beyond: A place (Kotler &
1 true 4403.0 Dominant Logic for 12.0 true 58,123.0 K
. Lusch R.F. Lusch, 2004) Gertner marketing and Gertner, 2002)
Marketing
brand management
perspective
Marketing in
h di
ypermedia o (Kotler &
computer-mediated Hoffman D.L., (Hoffman & P Kotler, G Principles of
2 true 2280.0 i 20.0 true 25,699.0 . 6.0 Armstrong,
environments: Novak T.P. Novak, 1996) Armstrong marketing 2015)
Conceptual
foundations
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Continued
A Critical
Review of Construct  Jarvis C.B., (Jarvis, X
. . . The commitment
Indicators and ~ Mackenzie S.B., Mackenzie, RM
trust theory of (Morgan &
3  true 2057.0 Measurement Model Podsakoff P.M., 15.0 Podsakoff, true  22,500.0 Morgan, SD R . 22.0
X K . . . relationship Hunt, 1994)
Misspecification in  Giliatt N., Mee Giliatt, & Mee, Hunt R
. marketing
Marketing and ]J.EF. 2003)
Consumer Research
A digm f¢
A Service Quality parav 1gm for
. developing better .
Model and its (Gronroos, GA (Churchill Jr.,
4 true 1979.0 . Gronroos C.  32.0 true 15,839.0 B measures of 37.0
Marketing 1984) Churchill Jr ] 1979)
L marketing
Implications
constructs
A Wilson,
The use of partial son . . .
(Henseler, VA Services marketing: (Wilson,
least squares path Henseler J., . . K .
L . Ringle, & Zeithaml, Integrating Zeithaml,
5 true 1653.0 modeling in Ringle CM., 7.0 . ' true 11,572.0 R 4.0 .
X K . R Sinkovics, M] Bitner, customer focus Bitner, &
international Sinkovics R.R.
X 2009) DD across the firm Gremler, 2012)
marketing
Gremler
Relationship
keti f
@ar eung 0, P Kotler, Administracao de (Kotler &
6 true 1212.0 services—growing Berry L.L. 21.0 (Berry, 1995) true 11,337.0 . 10.0
K . KL Keller marketing Keller, 2000)
interest, emerging
perspectives
The field behind the
screen: Using Evolving
olving to a ne
netnography for . (Kozinets, SL Vargo, v V J . W (Vargo &
7  true 1112.0 § Kozinets R.V. 14.0 true 11,336.0 dominant logic for 12.0
marketing research 2002) RF Lusch K Lusch, 2004)
K . marketing
in online
communities
. (Malhotra,
. Marketing
A General Theory of Hunt S.D., (Hunt & Vitell, NK Hall, Shaw, &
8 true 1095.0 . . i 30.0 true 10,203.0 research: An .
Marketing Ethics Vitell S. 1986) Malhotra . K R Oppenheim,
applied orientation
2006)
Customer
aluati f
evv uations o. Tax S5, .
service complaint (Tax, Brown, & Pesquisa de
R Brown S.W., NK . (Malhotra,
9 true 1071.0 experiences: 18.0 Chandrasheka- true  9871.0 marketing: uma 4.0
L Chandrasheka- Malhotra . K 2012)
Implications for ran, 1998) orientagdo aplicada
. . ran M.
relationship
marketing
Factors influencing . . .
. Palmatier RW., . A service quality
the effectiveness of (Palmatier, .
R . Dant R.P., . model and its (Gronroos,
10 true 919.0 relationship 10.0 Dant, Grewal, true 7776.0 C Gronroos )
R Grewal D, marketing 1984)
marketing: A & Evans, 2006) . L.
Evans K.R. implications

meta-analysis

Outliers and that can be categorized as seminal using Google Scholar and Scopus
and for the three search criteria used. The results obtained for the three search
terms used are shown below in Table 2. In other words, this table identifies each

of the detected documents as Outliers.

4. Conclusion

When comparing the results obtained for searches in Scopus and Googles Scho-
lar for Knowledge Management, Entrepreneurship and Marketing, it was ob-

tained that there is no marked similarity between the sets of articles that were
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obtained in both cases. The values for the Similarity Index remained below
0.52%, similar between Knowledge Management and Entrepreneurship but de-
creasing for Marketing.

The detection of outliers using Data Mining techniques and in particular us-
ing Rapidminer, allowed to determine the seminals papers for the three search
terms analyzed and allowed to characterize these in the space VA = AC) in
Google Scholar and Scopus. It was shown that the seminal articles can be differ-
ent if Google Scholar or Scopus is used. The results suggest determining for oth-

er search terms whether the trend found is maintained or not.
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