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Abstract

Business corruption behaviours directly impact the business environment and the way in which strategic diag-
nosis is conducted at organizational level. Thus, the diagnosis of these business corruption cases becomes highly
important in the process of strategic decisions. The methodology we use is based on networks analysis. We pro-
pose a Strategic Diagnosis Based on Networks Analysis (SDBN) which incorporates modularity and clustering co-
efficient measurements. These measurements allow for a cross-diagnosis of business corruption behaviours. A
large quantity of event data from mass-media was extracted from the Global Database of Events, Language, and
Tone regarding European Union business corruption, over the year of 2019. The data encompasses countries and
organisations & institutions as the nodes, and the number of times that <<European Union>> and <<business
corruption>> appear together in our search, as the edges of the networks. These networks are then located in
our proposed SDBN model, and are separated in concentration or diversification strategies, weakly connected or
highly connected. The distinctiveness of our research consists of involving the theory of network analysis in the
process of strategic diagnosis. The results reveal the specific business corruption behaviours conducted by actors
involved in business corruption cases, with the limits being given by the usage of big-data and the magnitude of
corruption behaviours. Future research will intend to apply the proposed SDBN to a larger sample of data and to

different perspectives.

INTRODUCTION

This paper uses network analysis in order to propose a
methodology for business corruption strategic diagnosis
at European Union level, using data extracted from Global
Knowledge Graph (GKG) Network Visualizer included in the
Global Database of Events, Language, and Tone (GDELT)
Project. We propose the construction of a strategic diagno-
sis model based on network analysis clustering and modu-
larity measurements, named SDBN model. In this paper we
intend to give a broad use of this model in the process of
strategic diagnosis of business corruption.

One of the major difficulties in studying corruption is given
by the way in which corruption is defined, as this directly
determines the way in which it is measured and modelled
Jain (2001). In this paper we rely on defining the corruption
as being the use of public power for a personal gain, con-
sidering the occurrence of corruption at the overlapping of
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public power and private wealth (Rose-Ackerman, 2013).
The above definition implies both supply and demand di-
mensions. Dixit (2016) considers that the focus in corrup-
tion studies is generally in the demand side, as most of the
studies tend to focus on the government/public corruption,
while the supply side is also worth the study, since private
individuals or business organisations are the other major
part of corruption transactions. Given this gap considered,
our study takes into consideration the business corruption
side, as the supply side of the corruption transactions.
Many of the corruption studies are also focused on pop-
ulation perception of corruption by the population, while
not many of them focuses on the mass media and press
perception over corruption phenomenon. In this study we
use this perception as a tool for the strategic diagnosis of
business corruption, as mass media and press are known
for constantly exposing the bribery of government and pri-
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vate authorities as well as business corruption scandals
(Rose-Ackerman, 2007).

The practical implications of our paper are to be considered
by both public and business sectors, as they can prove to be
useful in inspiring the strategic directions needed in corrupt
environments.

The proposed methodology can be used by business orga-
nizations in order to conduct the diagnosis of business cor-
ruption strategies followed in different geographic areas
and specific business sectors. Our proposed methodology
can be also used by international and national institutions
in order to construct public policies for the anti-corruption
fight.

The paper structure follows a literature review introducing
the main theoretical topics discussed, the methodology and
data, which introduces the strategic diagnosis model, and
the way of collecting and analysing the data, followed by the
results and conclusion of the study among with specific dis-
cussions and future research directions.

LITERATURE REVIEW

The term corruption is often used to refer to a wide range
of illegal or illicit activities (Morgan, 1998). Among liter-
ature review there is a consensus on defining corruption
as the use of public power for a personal gain, considering
the occurrence of corruption at the overlapping of public
power and private wealth (Haass & Ottmann, 2017; Rose-
Ackerman, 2007).

From this definition, two approaches derive. The one in
which the corruption transaction is initiated by the public
official, and the other, which is initiated by the private indi-
vidual or business organizations.

A common corruption transaction is one in which a private
individual or a business organization pays a public official in
return for a benefit (Rose-Ackerman, 2007). This transac-
tion has both supply and demand dimensions. Dixit (2016)
states that the emphasis in regard to corruption studies is
mainly in the demand side, as studies tend to focus on gov-
ernment corruption, while the supply side should also be
studied, since the business organizations are a major part
of corruption transactions.

From this view, we consider the business corruption phe-
nomenon as being the behaviour of business organizations
in the corruption transactions, linking it with other studies
that refer to this behaviour as being organizational corrup-
tion (Hogdson & Jiang, 2007).

Previous studies relating mass media and corruption in-
tend to detect specific relations between mass media and
corruption actions. The investigation over implications of
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mass media and mass media freedom to corruption (Camaj,
2013; Suphachalasai, 2005), the way in which mass me-
dia promotes accountability in nondemocratic countries
(Enikolopov, Petrova, & Sonin, 2018), or the effects of mass
media over public policies (Stromberg, 2001) are some of
the studies using mass media as an analysis tool in regard
to corruption.

We observe aneed to centre the study of corruption to mass
media and press in order to the mass media perception
over corruption, and the status quo of the corruption phe-
nomenon at a given time.

Johnston (1996) considers that corruption should be
treated as a systemic problem, in both an analytical sense
and in the sense of difficulty to address the issue, common
to all societies.

In our study, we consider the relation between mass me-
dia and business corruption to be a strategic diagnosis tool.
The hypothesis of our study is that, by using the perception
of mass media over corruption, a diagnosis model can be
constructed and applied, determining specific business cor-
ruption strategic areas.

For the purpose of this study, we conduct our research on
business corruption, as being considered the supply side of
a corruption transaction.

METHODOLOGY AND DATA

This paper introduces a methodology for strategic diagno-
sis of business corruption behaviours using network analy-
sis. We propose the construction of a model based on net-
works analysis measurements, named SDBN model. We
developed this model previously using Global, European,
EU and Romanian data for business corruption and also
corruption (considered as public corruption) (Petrisor &
Nedea, 2019). Also, we have previously used this model in
order to detect the business corruption strategies followed
at Romanian level (Nedea & Petrisor, 2019).

Network analysis uses graph theory in order to construct
the networks which are formed of nodes connected by
edges (Barabasi & Bonabeau, 2003; Gephi, 2016). One im-
portant advantage of the usage of network analysis is given
by the fact that the topological properties are universal, and
they have cognitive potential to describe almost any entity
(Barabasi & Bonabeau, 2003).

Some of the most important measures used in this paper
are modularity, average clustering coefficient, average de-
gree and average path length. Modularity is used in order
to extract the community structure of large networks, as it
measures the strength of division of a specific network into
communities or clusters (Blondel, Guillaume, Lambiotte, &
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Lefebvre, 2008). The clustering coefficient measures the
degree to which nodes in a graph tend to cluster together
in a community. The average clustering coefficient is the
mean of all clustering coefficients, being an indicator of how
complete the neighbourhood of a node is (Watts & Strogatz,
1998).

The degree of a node calculates the number of edges con-
nected to that specific node. The average degree calculates
the mean of all the degrees, the result being useful in ob-
serving the nodes with higher connections in the network
(Barabasi & Bonabeau, 2003).

Average path length is defined as the average number of
steps needed for all the nodes in the network to reach each
other (Barabasi & Bonabeau, 2003).

In order to collect the data, we use GKG Network Visualizer
included in the GDELT Project. The Global Data on Events,
Location, and Tone (Leetaru & Schrodt, 2013) project, sup-
ported by Google, covers hundreds of millions of event
records, which are extracted from broadcast, print, and on-
line news sources from all over the world in real time, being
updated at every 15 minutes (Leetaru & Schrodt, 2013).

In our research the year of 2019 is the reference time inter-
val. GKG Network Visualizer is scanned for the research pa-
rameters of, European Union” and, business corruption” for
each month separately, and alist of all organizations and lo-
cations (countries) is compiled as the nodes of the network
and the number of times that our search parameters occur
together as the edges of the networks.

Downloaded data is the compiled and analysed using Gephi
Software. For each parameter we calculate the modularity
coefficient, average clustering coefficient, the average de-
gree and the average path length.

A high modularity class with more communities indicates
dense connections between the nodes within communities
and sparse connections between nodes in different commu-
nities.

Alow modularity class implies sparse connections between
the nodes within communities and dense connections be-
tween nodes in different modules.

In order to construct the SDBN, we determined the com-
munities in each network following the community detec-
tion model introduce by (Blondel et al,, 2008) and based
on modularity and average clustering coefficient we con-
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structed a diagnosis model (Figure 1).
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FIGURE 1. Strategic diagnosis based on networks theoretical

model

The theoretical SDBN generated is then applied on each
scale and parameter in order to determine the possible cor-
ruption strategies followed at EU level by different stake-
holders (countries and organizations & institutions). The
model helps in the specific diagnosis of business corruption
context. In order to determine de low and medium intervals
we calculated the median of the results, from both modu-
larity class and clustering coefficient. These measurements
have values in the interval [0-1].

The main characteristic for the concentration corruption
strategies is given by the low modularity class. This means
that the strategies conducted in this area are focused on
constructing few communities, with sparse connections in-
side each community and dense connections between the
different communities in the network. In this communities
the main focus is on the relations between different com-
munities rather than on the inside communities’ relations.
For the diversification corruption strategies, the main char-
acteristic is the low modularity class with dense connec-
tions inside communities. These dense connections allow
the formation of small communities which are strongly con-
nected and are focused on corruption strategies inside the
community, and not as much outside communities.

The downloaded data for the specified time intervals and
scales present a large number of nodes and edges which al-
lows for a relevant network analysis, as shown in Table 1.
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TABLE 1. Number of nodes and edges
2019 Nodes Edges
Countries  Organizations & Institutions  Countries Organizations & Institutions
January 171 241 5864 1376
February 178 307 6259 2036
March 186 522 7508 6026
April 174 285 6408 1666
May 154 314 4510 2513
June 168 256 5741 1534
July 169 295 6960 2063
August 153 159 3370 845
September 160 263 3916 1598
October 163 402 5432 3106
November 184 703 8158 4345
December 183 523 4942 3180
RESULTS connected to the nodes in the countries network (from

The networks measurements are presented in Table 2. The
results reveal a difference between countries networks and
organizations & institutions networks, as most of the coun-
tries networks present a lower modularity class with less
communities, while most of the organizations & institutions
present a higher modularity class. These results are similar
with our previous research in terms of strategic diagnosis
of corruption and business corruption using network anal-
ysis (Nedea & Petrisor, 2019; Petrisor & Nedea, 2019).

The average degree results show a high number of edges

TABLE 2. Network measurements

44,052 to 88,674), indicating that, on average 44-88 edges
are connected to a node in these networks, while for or-
ganizations & institutions networks, the average degree is
lower (from 10,629 to 23,088), indicating on average, that
10-20 edges are connected to a node in these networks. As
for the countries networks the average path length is lower
than for the organizations & institutions. Still, for both lev-
els, this is close to 2, meaning that these networks are com-
posed from nodes that reach each other on average by pass-
ing to 2 other nodes.

2019 Modularity/(Communities number) Average Clustering Coefficient Average Degree Average Path Length
Coun- Organizations Coun- Organizations Coun- Organizations Coun- Organizations
tries & Institutions tries & Institutions tries & Institutions tries & Institutions

January  0,072/3  0,3/5 0,809 0,862 68,585 11,419 1,598 1,967

Febru- 0,124/3  0,502/5 0,814 0,862 70,326 13,264 1,603 1,98

ary

March 0,155/3  0,511/6 0,810 0,862 80,731 23,088 1,564 1,968

April 0,142/4 0,172/9 0,809 0,856 73,655 11,691 1,574 1,965

May 0,161/3 0,402/9 0,803 0,886 58,571 16,006 1,617 1,961

June 0,098/4  0,251/8 0,796 0,858 68,345 11,984 1,591 1,969

July 0,077/3  0,207/6 0,838 0,854 82,367 13,986 1,510 1,973

August 0,075/5 0,11/6 0,766 0,862 44,052 10,629 1,715 1,949

Septem-  0,079/3  0,168/7 0,784 0,846 48,95 12,152 1,69 1,982

ber

October  0,11/3 0,181/7 0,799 0,858 66,65 15,453 1,58 2,018

Novem-  0,141/2  0,137/10 0,853 0,907 88,674 12,361 1,52 2,087

ber

Decem- 0.062/2 0,322/10 0,804 0,894 54,011 12,161 1,70 2,021

ber

FIGURE 2. O
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FIGURE 3. Organizations & institutions: July 2019 (Diversifica-
tion strategies highly connected)
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FIGURE 4. Countries network: December 2019 (Concentration
strategies weakly connected)

FIGURE 5. Countries network: May 2019 (Diversification strate-
gies weakly connected)

Figures 2, 3, 4, 5 are illustrated below in order to exem-
plify the networks and the communities resulted in terms
of countries and organizations & institutions, one of each

area.
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FIGURE 6. Strategic diagnosis based on networks model

Figure 6 presents the results in terms of the strategic diag-
nosis of business corruption at EU level for the entire year of
2019. Based on our proposed methodology we identify the
specific strategies followed by the stakeholders in the net-
work (countries and organizations & institutions). We de-
tect a majority of countries networks in the area of concen-
tration strategies (weakly connected), with the exception of
the month of November which is detected by our model in
the area of concentration strategies (highly connected) and
the month of May which is detected to be in the area of di-
versification strategies (weakly connected). As for the orga-
nizations & institutions networks, the majority of them are
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in the area of diversification strategies (highly connected)
with the exception of the month of September which is lo-
cated in the area of diversification strategies (weakly con-
nected) and the months of August and November which are
located in the area of concentration strategies (highly con-
nected).

DISCUSSION AND CONCLUSION

The methodology proposed in this article indicates the spe-
cific business corruption strategies followed by actors in-
volved in business corruption discussions around mass-
media in the year of 2019. We detect these strategies for
each month, in order to construct and validate the proposed
SDBN model. For this, the stakeholders taken into consider-
ation are countries and organizations & institutions, as ac-
tors involved in business corruption discussions. Each spe-
cific area from the model indicates different strategies fol-
lowed by these actors.

As for the countries networks, the specific strategies are
mostly in the area of concentration strategies (weakly con-
nected), which indicates a lower number of communities
and lower clustering power, given by the low average clus-
tering coefficient. This implies that these strategies are fo-
cused on constructing a few communities which have dense
connections between them, but sparse connections inside
each community. The dense connections between commu-
nities are a result of international relations between coun-
tries, while the sparse connections inside each community
are a result of the magnitude of these actors, being difficult
to maintain strong relations inside communities.

The month of May is detected by our model as being in the
area of diversification strategies (weakly connected). This
month coincides with EU Parliament Elections, and the di-
versification strategies may be explained by this, as previ-
ous studies shown that during some intense political events,
such as elections, corruption discussions tend to be more
pronounced (Rose-Ackerman, 2007).

The month of November is detected in the area of concen-
tration strategies (highly connected) with a relatively high
average clustering coefficient. In order to specify the rea-
sons behind this raise in the power of countries to cluster
together, future studies are needed, and we intend this to
be one of the future research directions.

The countries networks are analysed in order to detect and
diagnose the macro-environment, being useful in the analy-
sis of the organizations & institutions networks, as these are
our main focus on this study, consider the actors involved in
the supply side of business corruption transactions.

The organizations & institutions networks are mostly posi-
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tioned in the area of diversification strategies (highly con-
nected), indicating a large number of communities that
also have dense connections inside communities, but sparse
connections between the communities in the networks.
These allow the formation of small communities that are
strongly connected and focused on corruption strategies in-
side the community, with the neighbourhood communities
being not as related between them. These strategies are a
result of these organizations & institutions being highly re-
lated to each other in the business corruption discussions
around mass media.

The months of August and November are located in the
area of concentration strategies (highly connected) and the
month of September which is located in the area of diver-
sification strategies (weakly connected), these results need
some future research in terms of micro-environment diag-
nosis and specific business corruption cases discussed in
these months, as it is clear from the present results that
these month show some specific discussions that are not
following the trend.

The analysis in this article brings a new validation to our
SDBN model, as it helps detecting the specific business
corruption behaviours of organizations & institutions and
countries, followed during the year of 2019. This analysis
indicates differences between countries networks and or-
ganizations & institutions networks in terms of communi-
ties number as well as clustering power.

These results conclude with the diagnosis of business cor-
ruption strategies followed by actors involved in the mass
media discussions regarding the topic of business corrup-
tion at EU level, both for countries and for organizations &
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