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Executive Summary

Space does matter for the analysis of opinion dynamics and cultural conflicts.
The concept of "cultural distance" used in dynamic models should involve not only
the differences of opinions on selected features but also the more general effects
of social position or spatial location of individuals. The first aim of this paper is
therefore to propose a framework for the evaluation of the joined effect of social
and spatial distances on the probability of interaction between individuals and their
evolution through scale and time. Space is also crucial for the analysis of the agenda
of social and classical media. The second aim of the paper is to demonstrate that
the coverage of world news by daily newspaper remains clearly very unequal and
subject to effects of size, social and spatial distance, preference for elite countries
and time autocorrelation. Briefly said, newspapers are not global but provincial,
which means that conflicts or topics of interest for public opinion in one place can
be simply ignored in another one. The final section of the document describes how
the methods used for the modelisation of international news flow could be further
applied on other types of media sources used in the case studies of the Odycceus
project and finally implemented as specific module in the Penelope platform.
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1 Introduction

This deliverable 2.3 expected at M24 (December 2018) recovers two objectives of the
work plan of the ODYCCEUS project. Firstly, the achievement of the task 2.4 entitled
“Social and spatial interaction models” which should design a set of models explaining the
information flows between origins and destinations, by size effects, marginal constraints,
spatial and social proximity, political and linguistic barriers, in order to research the
spatial and social segmentation of public opinion and area of debate. Secondly, the vali-
dation of the milestone 6 entitled “Milestone regarding international conflict/social and
spatial models” that is related to the establishment of links between concepts (WP1),
models (WP2) and methods (WP3).

The first objective has been achieved by UPD through a publication accepted by the In-
ternational Communication Gazette that proposes important innovations in the domain
of International News Flow Theory i.e. the prediction of the amount of news published
by a newspaper from country A about events happening in other countries B, C, D, E
... The publication is associated to a database of news published by 31 daily newspapers
during the year 2015 and a set of R programs precisely documented for replication and
further development of the innovations proposed in the paper.
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The second objective was conducted by UPD in partnership with other teams (in par-
ticular MPG, but also other partners) and can be briefly summarized as a theoretical and
empirical discussion about the concept of distance used in the modelization of conflicts
and opinion dynamics. Different forms of distance (social, spatial, cultural, political, ...)
are indeed used by ODYCCEUS partners with variable definitions and variable forms of
modelization. We have tried in the present deliverable to identify - and possibly- bridge
the gap between different options through the use of the multidimensional framework
called 5W+H or 5W+2H.

1.1 Motivation

“I keep six honest serving-men
(They taught me all I knew);
Their names are What and Why and When
And How and Where and Who.”
Rudyard Kipling, The Elephant’s Child

As nicely explained Kipling, six questions are usually used for the understanding of a
problem : Who ? What ? Where ? When ? Why ? and How? This six questions are also
used in the school of journalism in order to define what should be immediately included
in a news outlet in order to provide a full and complete description of an event and
are called in abbreviated form the 5W+H framework (Fig. 1). Wikipedia (English)
indicates that Even though the classical origin of these questions as situated in ethics
had long been lost, they have been a standard way of formulating or analyzing rhetorical
questions since antiquity. But the framework 5W+H remains still accurate in the age of
digital humanities and big data. A nice example of application is provided by a paper
published in 2015 entitled The five w’s of “bullying” on twitter: who, what, why, where,
and when [3]. The authors demonstrate the possibility to extract information for each of
the five dimension from twitter data and to produce large-scale empirical observations on
the target phenomenon. The paper is also interesting because the authors that belong
to different disciplines has successfully combined methods from computational scientists
with questions formulated by experimental psychologists.
The interest of the 5W+H framework for ODYCCEUS project is based on the fact

that an opinion is typically a combination of the dimensions Who and What (who says
what ?) associated to a dynamic described by the dimension When (who says what when
?). But other dimensions can be introduced in the analysis, in particular the dimension
Where which add a spatial perspective. We can illustrate how these different dimensions
combines together with the example of the polarization of political debate around climate
change (Cf.deliverables 1.2, 2.1, 2.2, and task 5.5).
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Figure 1: Six (or seven) honest serving-men for Penelope ?

Who says What ?

In his State of the Union Address on 20 January 2015, US President Barrack Obama said
that climate change is the greatest threat to future generations, but this declaration was
not accepted by all inhabitants of the US. The Global Attitude survey realized by the
Pew research center in 2015 on a representative sample of the US population revealed
a clear divide of opinion about climate change, correlated with the political support to
Republicans or Democrats (Fig. 2).

Figure 2: Americans’ views about climate issues divide sharply along partisan lines (Pew
research center, 2015)

But does it means that the political orientation was responsible from the opinion
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expressed on climate change ? Many other social characteristic of individuals were also
correlated to the answer to the same question like age, gender, religion or income. And
it is not obvious, to determine easily what are the causal relations between opinion on
climate change, political orientation and variables of social position (Fig. 3).

Figure 3: Americans’ views about climate issues depends from social positions (Pew re-
search center, 2015)

Who-Where says What ?

Thanks to the surveys realized by the Pew research center, it is possible to compare the
results observed in the US in 2015 to the answers of representative sample of inhabitants
of 39 other countries located in different parts of the world (Fig. 4). TheWhere dimension
reveals very strong international variation of the degree of concern about climate changes,
somehow associated to the location in different world regions.

(Who x Where) says What ?

Crossing the two dimensions Who and Where reveals a general positive correlation be-
tween the right to left political orientation and the level of concern with climate change.
But they can be exception like in the case of Poland where people who declared left-wing
orientations appeared to be more skeptical than right-wings (Fig. 5).

Who-(Where x When) says What ?

Opinion dynamics implies the introduction of a time dimension that can be crossed either
with Who or Where. As an example, crossing When and Where, the Figure 6) reveals
contradictory tendencies with growing awareness about climate change in some countries
(US, France, ...) but declining awareness in other ones (Russia, Turkey, Japan, ...).
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Figure 4: Latin America and Africa more concerned about climate change compare to
other regions (Pew research center, 2015)

Figure 5: The effect of political orientation and geographical location on the opinions
about climate change (Pew research center, 2015)
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Figure 6: The effect of political orientation and geographical location on the opinions
about climate change (Pew research center, 2015)

1.2 Role in the project

If the 5W+H framework appears to be relevant for the analysis of opinion dynamics
and cultural conflict, then the role of geographers and spatial scientists is clearly to
contribute to the collective work through a specific expertise on the “When” dimension.
This contribution can take three different forms that are explored in the next sections of
the deliverable.

1. Conceptualization. The geographers and sociologist can offer an empirical and
critical perspective concerning the use of the concept of “cultural distance” in the
models developed by computational scientists. They can propose alternative con-
cepts of spatial and social position likely to enrich the hypothesis used in dynamic
models of polarization and conflict. This is the subject of section 2.

2. Modelization. Spatial and social interaction models are particularly efficient
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for the prediction of international flows like trade, migration or tourism. But we
demonstrate that the same models can be successfully applied to the prediction of
foreign news. This is the subject of section 3.

3. Impact. The spatial dimension offers a specific added value to the analysis of cul-
tural conflicts and opinion dynamics described in the case studies (WP5). There-
fore, it deserves the creation of specific components in the Penelope platform. This
is the subject of the final section 4.
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2 A place for space in the modelization of opinion dynamics:
a cross-disciplinary perspective on models in Odycceus

The aim of this section is to clarify the possible contribution of geography to the analysis
and modeling of opinion dynamics and to relate the geographic approach described in
this deliverable to other activities in WP2. To do so, it is important to address the ques-
tion of the gap that can sometimes exist between computational explanatory approaches
and the descriptive geographic ones when they try to address questions related to news
circulation and opinion dynamics. Basically we can identify two important debates that
can introduce a difficulty of communication between the two communities:

1. The debates of vocabulary and metaphors. At first glance the contribution
of specialist from geography and more generally spatial science [21] should be a major
one, considering the number of references to concepts like "distance", "mapping", "re-
gion", "zones", "barriers", "segregation" or "borders" in the literature produced by other
disciplines working on models of opinion polarization or network visualization. In the
majority of cases, however, the use of spatial concept is a metaphoric one with very few
relation to concrete territories where social interactions take place. It is not a problem to
use such metaphors when the purpose is to abstract a concept. But in other cases there
is a real ambiguity when the same word is used in both abstract and geographical sense.
2. The debates of Occam’s razor, the law of parsimony and explanatory

versus descriptive approaches. In the majority of case, computational models are
build in a deductive way with a minimum number of hypothesis. It is only when it comes
to empirical implementation of models that supplementary hypothesis are added, follow-
ing the famous quotation of Paul Valery: Everything simple is false. Everything complex
is unusable.. Many researchers in social sciences proceed in a more inductive way and
start from empirical observation of dynamics before to formulate explanation, examine
the residuals, and add new explanatory variables until the best level of explanation is
reached. As noticed by L. Sanders [54] “modeling spatial dynamics can take on several
different meanings: it can consist of describing changes as clearly as possible, or of finding
causality underlying the type and speed of the observed evolution. These two approaches,
the former used to describe and the latter to explain, should logically complement each
other and be conducted one after the other. In practice, however, the line between the
two is not always clear [...].”

To illustrate both debates, it is worth to consider firstly the case of two seminal papers
using agent-based modeling. Namely, Thomas Schelling’s model of spatial segregation
[55, 56] from the 70ties and the model of Robert Axelrod on The Dissemination of Culture
from 1997. They provide an illustrative example for the use of vocabulary in articles on
computational models that may sometimes be confusing to the geographer. And it is
also a good area for the debate around the law of parsimony, and the role of explanation
and description.
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2.1 Cultural distance and geographical distance

Axelrod’s model is indeed based on the idea that the interactions between individuals is
determined - from a probabilistic point of view - by cultural distance, culture being
nicely defined as "attributes that social influence can influence". This cultural distance
is based on a variable set of cultural features with a variable number of modalities.
The probability of interaction depends on the number of common features divided by
the total number of features. While the solution of the model would be trivial if every
individual could interact with all others individuals as the entire system would converge
to a single homogeneous culture, locating agents (or cultural units) within a geographic
space leads to more interesting dynamics. The Axelrod model thus introduces a second
geographical distance based on the spatial position of individuals on a regular grid of
square cells. Interaction is possible only between contiguous cells and the central idea
of the model is the fact that cultural distance (CULTDIST) and geographical distance
(GEOGDIST) belongs to two independent realities:

prob(INTERACTIONi,j) = f(GEOGDISTi,j).g(CULTDISTi,j) (1)

if INTERACTION is true, then modify cultural position and therefore cultural distance.
But never modify geographical position.

What is subject of debate from a geographer’s point of view is not the abstract form
of the model nor the use of grid cells. From this point of view, Axelrod’s model is very
similar to the first model of spatial diffusion of innovations proposed in the early 1950’s
by the geographer T. Hägerstrand [27, 28, 29]. Hägerstrand proposed - without the help
of any computers ... - a Monte Carlo simulation of the diffusion of innovation in farms of
the county of Ashby (1929-1932) where he used a grid map of the area and combined a
decreasing function of distance corresponding to an "information field" with various forms
of barrier effects, related to the existence of lake or mountains reducing the opportunities
of contacts between farmers. The difference between Hägerstrand’s and Axelrod’s model
is not related to the mathematical form but rather to the role played by cultural and
geographical distance. In Hägerstrand’s model, the probability of interaction depends
only from distance and is not modified by the adoption of innovation. In Axelrod’s model,
the spread of opinion create absolute barriers between zones, whatever the geographical
distance between individuals.
He supports therefore the hypothesis of an “end of geography” [47], a “flat world” [19]

where “distance is dead” [13] and replaced by the belonging of individuals to homoge-
neous cultural area. And it is certainly not by chance that Axelrod’s mention Samuel
Huntington’s hypothesis about the so-called "Clash of Civilization" as a potential ap-
plication of its model at the end of the paper [33]. In a very recent paper about Media
Attention and Public Attention Among 193 Countries, Kwak & al. [37] has also attempt
to validate Huntington’s hypothesis because they used a network approach of similarity
between public information in different countries where the structural effects of distance
or common language was not controlled. The cluster of countries that they obtained
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through a partition of the similarity network was indeed more or less similar to historical
and religious divisions (fig. 7). But in our opinions, these clusters could be more simply
explained by the unequal distribution of settlement associated with universal laws of
spatial interaction 1

Another point of debate for geographers is related to the fact that when interaction is
successful in Axelrod’s model, only cultural positions (and therefore cultural distance)
are modified by the interaction but not the geographical position (and therefore the
geographical distance). Individuals are assigned to a location where they can eventually
change their opinion but they can never change their location. Accordingly, Axelrod’s
model is the exact opposite of Schelling’s model [55, 56] where individuals are assigned
to a permanent social position ("black" or "white, "rich" or "poor", etc.) but are likely
to move to another spatial location if they are not satisfied by the social distance with
their geographical neighbors. The equation behind Schelling’s model is the same than
with Axelrod’s model, except on one point: the interaction is not bilateral with single
neighbor but multilateral with all neighbors located below the threshold distance.

prob(SATISFACTIONi) =
n∑
k=1

f(GEOGDISTi,k).g(SOCIALDISTi,k) (2)

if SATISFACTION is false, then modify geographical position and therefore geographical
distance. But never modify cultural position.

Thus, the common point of these two classical models used in the modelization of opin-
ion dynamics is the fact that they introduce a clear separation between a cultural/social
distance and the one hand, a geographical distance on the other hand. Another common
point is that the effect of spatial concentration of human settlement is clearly ignored and
the fact that people are living in large or small cities, central, periurban or rural areas is
not at stake. By limiting the spatial process of diffusion to local proximity they exclude
the scale effects that have been proven so important in the analysis of news flows. They
also exclude mechanism of hierarchical diffusion of innovations through urban networks
[53].
These considerations nicely illustrate how certain lines of research conducted within a

certain scientific tradition may contribute to a conceptual distinction that is not easily
accepted in another discipline. The quest for simple explanatory models – emphasizing
certain aspects while neglecting many others – may put forth an analytical distinction
that does not fit well with empirical research in Geography. On the other hand, the
gravity-like models of news flow described throughout this text also work on the basis

1To demonstrate this point, it is sufficient to simulate a matrix of flows based on a gravity model
and to apply the algorithm of clustering used by the authors. Because of the distribution of land,
mountain, seas and desert we will observe without any doubt the emergence of significant clusters
of relation in Northern America, Southern America, Northern Africa, etc. These clusters will "look
like" civilizations. But, according to the law of parsimony, they can be more simply explained
by population size and distance effects rather than by language, history, religion or dubious racial
theories !
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Figure 7: Community structure of international public and media attention (Kwak & al.,
2018)

of such a distinction when taking cultural features such as language and spatial features
such as geographic distance as independent factors in the model of estimation. In fact,
they may in this form inform models of opinion or cultural dynamics about the relation
of cultural versus geographic effects on the probabilities of influence.
In any case, the scale effects found in news flows indicate that topologies of interac-

tion used in opinion dynamics models might profit from a more careful consideration of
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geographic realities. Flow of information or news is certainly an important marker for
potential influences on opinions and cultural practices and a model more closely tuned to
specific empirical circumstances could be obtained on this empirical basis. On the other
hand, especially the physics-inspired literature on opinion dynamics has seen many arti-
cles that concentrate on the effect of networks of different kind on the process of opinion
exchange. Certain aspects related to concentration such as networks with skewed degree
distributions have been intensively studied. It still remains an open issue to relate these
network models more closely to the Geographers perspective on spatial-cultural spaces.

2.2 A framework for the joint analysis of social and spatial positions

Grasland [23] has proposed a framework for the joint analysis of social and spatial inter-
action that offers to some extent a solution to the issues mentioned in previous section.
This framework is based on Waldo Tobler’s first law of geography ("everything is related
to everything but near things are more related than distant things") [72, 71] combined
with Peter Blau’s fundamental distinction between quantitative and qualitative parame-
ters of social position. Blau’s structural perspective [5, 6] is an extension of Durkheim’s
work on social integration and social morphology [17, 16] but introduces also Simmel’s
ideas on crosscutting circle [65, 4, 7]. Although Blau does not explicitly envisage the role
of the geographical proximity of individuals as a factor of social integration, given some
readjustments his theory and its central concepts are sufficiently broad to be applicable
not only to the study of the impact of sociological positions but also to the study of
geographical positions.
Blau’s structural analysis begins by defining a multidimensional space by way of de-

scribing the social position of individuals according to a range of properties known as
structural parameters. According to Blau, structural parameters belong to either one of
two elementary kinds that may combine to form more complex combinations.
(1) Nominal parameters pertain to the qualitative attributes of individuals and

define social categories such as ethnic group, religious affiliation, professional activity,
etc. The degree of differentiation of nominal positions is a reflection of the heterogeneity
defined by Blau in the simplest sense of the term as the probability that two members
of a given population belong to different groups.
(2) Graduate parameters refer to quantitative attributes, i.e. continuous distribu-

tions of differences of resources and statuses such as income, education, etc. that serve to
define social strata. The degree of differentiation of graduate parameters reflects inequal-
ity, defined at its most basic as the coefficient of variation (or Gini index) of differences
between levels.
Applied to the study of geographical positions, Blau’s distinction overlaps with the

distinction made by Grasland [23] between territorial parameters and spatial parameters
of location.
(3) Territorial parameters pertain to qualitative variables of the location of individ-

uals such as their affiliation with different territorial grids, which operate an exhaustive
partition of space and society. Every individual belongs to one or several territorial
grid; the status of these parameters is formally equivalent to the status of the nominal
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parameters defined by Blau.
(4) Spatial parameters refer to quantitative variables of location such as a system of

coordinates including latitude (X) and longitude (Y). This two-dimensional space may be
characterized by a metrics with the usual properties of mathematical distance (identity,
symmetry, triangular inequality). It is similar to Blau’s graduate parameter of social
position because it can be used to extract a continuous measure of distance between
individuals.

Figure 8: Four types of individual position in space and society (Grasland, 2009)

The fundamental hypothesis of Blau’s structural theory is that positions constitute
structures that have a weak determining effect on the relations forged by individuals.
This weak determinism implies that the structure in question may not necessarily exert
a direct pressure on individual choices (by ruling out certain relations or making others
compulsory), but exerts rather an indirect pressure based on the restriction of opportu-
nities for relations resulting from differences of position and the correlative increase of
sociological or geographical ‘distances’ between individuals. We recognize here the same
hypothesis than in Axelrod’s or Schelling’s model, but in a wider framework of analy-
sis where social and geographical distances are not considered as separated part of the
reality and where both qualitative, ordinal or quantitative continuous variables can be
introduced.
This multidimensional space of position can then be transformed into distances be-

tween individual and opportunities of interaction derived from these distances and from
the capacity of individuals to overcome distance effects that can be different according
to various resources (age, income, gender, ...). Once interactions are realized between
individual they are likely to modify all parameters of individual position and not only
the spatial position (as in Schelling’s model) or the social/cultural position (as in Axel-
rod’s model). Agents may learn to associate themselves to certain social categories or
territorial locations and differentiate into regional and cultural identities with their own
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rules of interaction.
A nice example of these feed backs between political opinion and spatial or social lo-

cation can be illustrated by the case of the neighborhood of Connewitz in Leipzig that
ODYCEEUS members visited during the scientific conference of 2018. In the context of
strong polarization between alt-right and alt-left, the neighborhood of Connewitz illus-
trate the process of territorialization of individuals sharing a common political opinion
with the building through graffito of a symbolic border protecting an "antifa area" against
"fascists" and "cops" (fig. 9).

Figure 9: Connewitz graffiti in Leipzig: an example of symbolic spatial border (source :
https://www.instagram.com/myconnewitz/)

But the decision for individuals to locate in Connewitz is not only related to their
political options. It is also related to spatial considerations (accessibility to city center)
as well as social parameters (incomes, age, occupation, ..) in a context or rapid change
due to renovation and gentrification. Similar examples could be found in France with
the movement of the ZAD (area to defend) illustrated by the famous case of the airport
of Notre-Dame-des-Landes which produced interaction and exchange between activists
engaged in a great number of political conflicts, from anti-capitalism to struggle against
climate change [32]. Both example demonstrate that social network are not reducing the
need for face to face contacts but rather contributed to reinforce them through hybrid
forms of accessibility [34]
The external structure of social or spatial systems also needs to be taken into ac-

count theoretically in order to understand its dynamics. And contrary to Axelrod’s
or Schelling’s models, it is not necessary to limit the analysis to the individual level
and, more generally, to a single level of social and spatial aggregation. The interactions
observed between elements correspond to a precise moment (T) and a specific level of or-
ganization (L) of spatial or social reality. Yet the reality that is amenable to observation
at this level and at this given time is not independent of entrances and exits from other
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Figure 10: A multidimensional approach of social and spatial interactions (Grasland,
2009)

systems occupying different positions in time and within the hierarchy of organizational
levels of aggregation [54].
By remaining confined to relations of immediate proximity, the state of the system
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(L, T) obviously depends first of all on its previous state (L, T-1), which has generated
a number of legacies. But it also depends on its future state (L, T+1) to the extent
that agents’ decisions take account of a range of anticipations pertaining to the future
evolution of the system. These anticipatory effects are rarely addressed in current mod-
els of opinion dynamics. However, the social feedback model introduced within WP 2
(deliverable 2.1) is with its basis in reinforcement learning capable of taking into account
future expected outcomes. Similarly for organizational levels, the state of the system (L,
T) is the emerging effect of interactions forged between elements at a lower level (L-1, T),
but it is also subject to a range of constraints and determinations related to the impact
of systems of interaction at a higher level (L+1, T). However, the successive analysis of
different organizational levels is not the only possible approach. Increasingly, studies in
the field seek to apprehend simultaneously several levels with new statistical instruments
of information, especially in the context of multilevel models.

2.3 Analogy between Euro coins mixing process and opinion dynamics
models

The example of euro coins mixing process is a nice illustration of the interest of the
approach described below as it was very similar to the model of creation of cultural
zones described by Axelrod but could be empirically observed by many authors through
various surveys.[74, 68, 69, 24, 39].
Starting from an initial situation at first January 2002 where all euro coins had been

located in their country of origin, we could empirically observe what was the mixing
process of coins through an analysis of the diversity of "national faces" printed in the
coins of the moneybag of individual. Each coin present in the moneybag is equivalent to a
feature and we can expect that, after a very long period of time, the convergence process
will be achieved and all citizens of the euro zone will have the same distribution of coins
printed in the different country (with of course more German coins than Luxembourg
coins, as the number of coins printed depended from the population). The scientific
challenge for researcher interested by the topic was to evaluate the time of convergence
of the mix of euro coins.
Some authors adopted Markov models [74] where each country is considered as an

homogeneous container where coins are automatically mixed over all the national terri-
tory. As a consequence, they predicted a very quick time of convergence that was not
verified in practice because many coins are crossing the border at very short distance
but are likely to return to their country of origin. Other authors used Brownian models
[61] or Levy flight models [12, 11] which provided better results but failed to explain
many regional differences revealed by empirical survey because they was based on the
assumption of circulation of isotropic space in isotropic time. Finally, the best results
was obtained by authors using spatial interaction models taking into account the hetero-
geneity of settlement and introducing explicitly a combination of hierarchical diffusion
through urban network and diffusion by contiguity along the borders [39, 40].
But euro coins mixing was not only a spatial process but also a social one. On the basis

or regular survey on a representative sample of french population between 2002 and 2011,
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Figure 11: A multilevel approach of interaction dynamics (Grasland, 2009)

it was possible to demonstrate that the coins present in the moneybag of individuals
could also be different according to social status, all things being equal with spatial
location. At the beginning of the diffusion process, foreign coins where more frequent in
the moneybag of blue collars than white collar, due to the cross-border exchanges with
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Figure 12: Spatial distribution of regional convergence time to perfect mix within differ-
ent spatial systems. (Le Texier & Caruso, 2017)

Germany or Luxembourg. But the reverse was true in the metropolitan area where long
distance travel was the privilege of individuals with higher social status [25]. This effect
disappeared in following years, due to the process of local mixing. But it was possible
to observe permanent social differentiation in the level of internationalization of money-
bags during the whole period 2002-2007 in relation with age, gender, activity, standing
or diploma [23].
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Figure 13: Spatial distribution of regional convergence time to perfect mix within differ-
ent spatial systems. (Grasland, 2009)

2.4 A place for (different kinds of) spaces in opinion dynamics

The social feedback model meanwhile published in The Journal of Mathematical Soci-
ology [2] may serve as an example from opinion dynamic modeling of how to translate
quantitative and nominal features as those mentioned in Section 2.2 into networks of
interaction. Two different network models that have been used in the analysis: first, spa-
tial random graphs and second a simple version of a stochastic block model also referred
to as island model.
In the former, agents are located at random positions in a unit square (x, y) ∈ [0, 1]2

and linked if their distance is below a certain threshold. They hence mimic a spa-
tial embedding of agents and allow interaction between agents if they are close enough.
Noteworthy, the distribution of points (agents) in space can be modulated such that, for
instance, center-periphery structures emerge if there is a larger concentration of agents
in a certain region of that space. Some examples of this kind are shown in Fig. 2.4. This
could be brought even closer to reality by generating a distribution of spatial positions
that is taken from housing data.
The second graph model is more characteristic of being created in a space of nomi-

nal variables. Here two (or more) groups of agents are considered and a probability p
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Figure 14: Three different types of spatial random graphs based on different spatial dis-
tributions of points in the unit square.

determines the ratio between in-group and out-group connections. In fact, there is a
long tradition in studying the two-community topology in population genetics [77] and
also theoretical work on opinion dynamics has relied on this as a stylized description of
segregated communication structures [14, 1, 38]. One may think of it in spatial terms
such as, for instance, as a set of villages with intensive interaction among people of the
same village and some contact across, but it could also be related to homophily regarding
to social classes, ethnicity, religious communities, etc. An example of such a network is
shown in Fig. 15.
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Figure 15: A small two-community graph with two densely connected components and
a few »long-range« ties connecting them. The fractional numbers shown on
the nodes correspond to the respective fraction of neighbors with the same
opinion.

Noteworthy – but less explored – all kinds of combinations of these two graph models
are possible. And a realization of the multidimensional approach of social and spatial
interactions outlined in Section 2.2, in fact, corresponds to a certain combination of
them. The network shown in the middle of Fig. 2.4 can be seen as one example where
five different groups are within themselves connected by spatial proximity.
The most important result in [2], however, is the identification of a well-defined struc-

tural measure which networks or more generally interaction topologies have to satisfy to
sustain polarization and plurality: namely, the existence of at least two cohesive sub-
groups. If two groups exist in which for each member the majority of connections is to
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other members of that group (and not to the out-group) then polarization is a stable
feature under the social feedback dynamics. This condition characterizes networks inde-
pendent of the social and geographic basis on which they have been created. They just
have to sustain cohesive sub-groups. This means that, in the context of these models, one
important role of social Geography is to assess to what extend a certain social, cultural
and territorial situation sustains cohesive subgroups and to identify the lines along which
different groups may split. Also the empirical analysis and validation of the effects that
the model would predict are a very important issue to assess the explanatory value of the
model. For the models such an analysis will be of great relevance because it can provide
new ways to think about reasons for empirical deviations from the idealized patterns
observed in stylized networks.
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3 Work done

In the previous section, we have tried to demonstrate the theoretical interest of the
spatial dimension for the analysis of cultural conflicts and opinion dynamics. And we
have demonstrated that spatial and social interaction models proved to be efficient for
the modelization of the diffusion of a material innovation like foreign coins. But what
about spiritual innovations like opinions ? Thanks to the diffusion of social networks
and universal media like Google News or Wikipedia, one can imagine that the world has
become flatter and that geographical distance and political borders does no more matter.
For many gurus, language or religion can remain factors of cultural distance, but no more
spatial proximity and we can announce the end of geography ...
The aim of this empirical study work done for the ODYCCEUS project has been to

demonstrate that distance still does matter and plays a crucial role in the circulation
of international news published by daily newspaper. To do so, we have firstly carefully
explored the literature published in the field of media studies about the circulation of
international news since the seminal work of Galtung & Ruge in 1965 [20]. But we
have tried enrich and complete the models used by author from media studies with
hypothesis elaborated by geographers and economists in the field of spatial interaction
models derived from Tobler’s first law of geography. And the major innovation of the
paper accepted for publication in the International Communication Gazette has been to
dis-aggregate the model by weeks and media in order to evaluate (1) the time variation of
the rule governing the circulation of news and (2) the media variation of the international
agenda. Therefore, we have not only validated the still active role of distance in the
circulation of opinions, but also propose a method for the analysis of the variation of the
rules governing media agenda through space and time.

3.1 Linking media studies and spatial analysis

The first part of the paper accepted by the International Communication Gazette address
the theoretical question of the similarities and differences between the concepts used for
the modelization of flows by specialists from media studies and specialists from geography,
demography and economy.

The Laws of foreign news (Galtung & Ruge)

The joint publication of two papers in the same issue of the Journal of Peace Research
in 1965 [20? ] is considered as the birth date of the paradigm of international news
flow theory (INFT). These two papers has indeed realized a synthesis of previous re-
search through the elaboration of a bulk of hypothetical “factors” and “laws” that was
supposed to govern the publication of foreign news. The verification of the laws proposed
by the authors defined an exciting and ambitious research agenda, at the crossroad of
many disciplines, with high potential political consequences : Fifty years later, we can
acknowledge that the prediction was partly realized. A huge number of publication has
indeed been realized by researchers in media studies, political science, international rela-
tion, sociology and even geography about the validation or criticism of what is commonly
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designed as Galtung’s laws. But we can suspect that only one part of the program has
been really fulfilled. On the one hand, we can notice that the different laws proposed by
Galtung & Ruge has not received the same attention. On the other hand, some original
contributions of Östgaard has been to a large extent simplified ignored.

code Law
Fl If the frequency of the signal is outside the dial it will not be recorded.
F2 The stronger the signal, the greater the amplitude,

the more probable that it will be recorded as worth listening to
F3 The more clear and unambiguous the signal (the less noise there is),

the more probable that it will be recorded as worth listening to
F4 The more meaningful the signal, the more probable

that it will be recorded as worth listening to
F5 The more consonant the signal is with the mental image of what one

expects to find, the more probable that it will be recorded as worth listening to
F6 The more unexpected the signal, the more probable

that it will be recorded as worth listening to
F7 If one signal has been tuned in to the more likely

it will continue to be tuned in to as worth listening to
F8 The more a signal has been tuned in to, the more probable

that a very different kind of signal will be recorded as worth listening to next time
F9 The more the event concerns elite nations, the more probable

that it will become a news item
F10 The more the event concerns elite people, the more probable

that it will become a news item
F11 The more the event can be seen in personal terms, as due to the action

of specific individuals, the more probable that it will become a news item
F12 The more negative the event in its consequences, the more probable

that it will become a news item

Table 1: The 12 laws of Galtung & Ruge (1965)

The crucial point that Galtung & Ruge underline very is the fact that factors does not
produce effects in an isolated way and have generally to be combined together. From this
point of view, a crucial assumption of additivity is proposed concerning the cumulative
effect of the different factors : The higher the total score of an event, the higher the
probability that it will become news, and even make headlines. This hypothesis is crucial
because it implies that one factor of newsworthiness can be balanced by another one.
For example, a remote and poor country like Nepal has a low level of newsworthiness for
media located in Europe or USA because it is a country remote (F4) and poor (F9). But
this handicap can be balanced by events like the earthquake of 2015 which was especially
intense (F1), unexpected (F6) and negative (F12). The followers of Galtung that has
developed model of salience of countries has logically conclude from this rule of additivity
that it is necessary to use multiple regression model combining the different factors of

24



newsworthiness.
But generally only some rules has been intensively tested with a particular focus on the

effects of meaningfulness (F4), consonance (F5) elitism (F9, F10), personalization (F11)
and negativity (F12). But only very few has tried to address the complete set of rules
which means that they have ignored in particular the laws (F1) concerning the hypothesis
of a minimum threshold and the law (F7) concerning the persistence of the signal. At
our knowledge, the only empirical verification of the additivity hypothesis on the full
set of laws (F1-F12) was realized by Peterson on the basis of a set of 5466 events from
which only 15% was subject to publication of news in The Times of London. The results
revealed indeed a positive correlation between the number of factor of newsworthiness
verified by an event and the probability of publication (Peterson (1981)).One of the
possible reason of this difficulty to take into account the whole set of rules is the fact
that it is not always obvious to decide in an objective way the status of news according
to the rules proposed by Galtung & Ruge. Having tried to apply the rules on a sample
of news with double check, some authors considered that: > “A number of Galtung and
Ruge’s factors appear to be problematic to identify while others may be identifiable but
less in any intrinsic properties of a potential news story and more in the process of how
a story has been constructed or written up.”[31]. []

Competing news subject to systemic constraints (Östgaard)

Östgaard contribution should be rediscovered on at less one particular point which is not
present in Galtung’s rule: the introduction of an implicit econometric model of competing
news, taking the form of a quasi zero-sum game. According to Östgaard, the free flow
of news is certainly hampered by political factors like censorship, propaganda or more
subtle form of ‘management of news’ by governments or international news agencies.
But he consider that economic factors plays also a major role, in particular through the
feed-back created by audience on media selection of news :

“We do maintain that for whatever reason the news is published, it will be
intended to reach an audience. Whether the newsman is working for The
Times or for Tass or for the Daily Yell, he will try to capture the attention
of the reader, to interest him.” (Östgaard 1965)

The theoretical framework proposed by Östgaard implies therefore that the newswor-
thiness of event should not necessarily be defined in absolute terms but rather in relative
terms as a choice model subject to constraints. This idea of ‘choice’ is clearly
present in the definition of the processing of news which is described as a kind of global
stock exchange :

“Every minute of the day, thousands of men and women are at work, gather-
ing, transmitting and presenting the news to the public. The decisions they
make, when discarding most material available, when choosing what is to be
presented, and when presenting in the way they consider best, will be called
the processing of news.”(Östgaard 1965)
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This competition between news could explain what he called the news barriers i.e. the
existence of continuity or discontinuity in the coverage of event stories. At every moment,
the event that occurred in different countries are engaged in a form of competition for
publication and it is not only the newsworthiness of the event that does matter but also
the existence of an international market of other competing events occurring at the same
time. For example, it is very clear that the growing interest of media for the death of
migrants crossing the Mediterranean between Libya and Italy at the end of April 2015 was
strongly interrupted when the earthquake in Nepal occurred. Reversely, the earthquake
of Mexico in Sept. 2017 failed to reach a peak of interest because of the pre-existing
focus of media on the disaster induced by the hurricane Jose.

Event-oriented versus place-oriented approach (Wu & Segev)

A crucial dilemma for the followers of Galtung & Ruge and Östgaard has been to choose
between event-oriented approach or country-oriented approach.
The event-oriented approach is based on a selection of foreign news related to a specific

topic for which it is possible to define a finite and possibly objective list of events occurring
in the ‘real’ world. One of the most interesting area of research from this point of view is
the study of the mediatization of earthquake for which objective measure of magnitude or
victims are regularly published. It is then possible to analyze the level of newsworthiness
according to the different laws postulated by Galtung[36, 41]. The first problem with
this approach is the fact that it is not possible to establish an objective list of events
related to the topic (e.g. social movements). But the most important issue with the
segmented approach is the fact that we can not assume that the different topics related
in international events belongs to separated arena [75, 46].
The country-oriented propose a verification of Galtung’s law through the aggregation

of international news by country without interest for the topic of events responsible of
unequal salience of world countries. Many authors has historically contributed to this
field of research (see, review of work by Kim and Barnett [35] or Shoemaker [63] and
empirical verification on large sample of data has been realized in particular by Denis
Wu [79, 80, 81] and Elad Segev [57, 58, 60]. This research has confirmed that the global
salience of countries is strongly determined by the size of countries, elite status and
various factor of relatedness, including geographical, historical, economical or cultural
distances. They have also introduce new factors not present in Galtung’s law like the
existence of flows between countries (trade, migration, tourism, . . . ), the presence or lack
of news agencies, etc. But they have generally used predictive models without systemic
constraints which means that they have not taken into account Östgaard hypothesis
about competing news [26]. One of the most important caveat revealed by the empirical
studies is the difficulty to identify a so-called normal period where the salience of countries
would not be biased by ‘exceptional’ events.
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3.2 The case of international news flow of 31 daily newspapers in 2015

The originality of the empirical proposal of the paper accepted by the International
Communication Gazette was to propose a theoretical model of circulation of interna-
tional news where only structural factors are involved and where we deliberately ignore
the explanatory variables related to a specific conjectural situation. Of course, we did not
ignore that news from conflict ridden countries (such as Pakistan, Afghanistan, Libya,
Iraq, Syria and so on) usually have prominence by virtue of regional and international
political factors. But we wanted to evaluate precisely what could be explained by per-
manent factors (i.e. constant over a temporal period of minimum 20-years) and analyze
precisely the residuals of this structural model for the identification of events that has
attracted the attention of media.
The model that we propose is therefore voluntarily limited to the general parameters of

size and distance classically used in spatial interaction models of the gravity type that are
applied to the description of migratory flows and trade flows. These two factor families
are typically the classical ingredients in spatial interaction models used by economists
or geographers to model migratory flows or trade flows. They are inherited from a
theoretical tradition known as the gravity model that was empirically formulated at the
end of the nineteenth century by Ravenstein in a seminal work on the laws of migration
[51, 70]. The first mathematical equation of the gravity model was derived from Newton’s
law and published by Zipf in the famous book titled Human Behavior and the Principle
of Least Effort [83]. The gravity model was immediately applied by economists and
geographers to migratory flows and trade flows. However, in Zipf’s view, the model was
more general. In addition, it is interesting to point to an earlier publication of Zipf in The
American Journal of Psychology where he proposed an application of this model to the
determinants of the circulation of information, with a specific focus on news published by
The Chicago Tribune and The New York Times [82]. From Zipf’s perspective, analyzing
the circulation of information was crucial because he considered that movements of people
or goods cannot occur without a previous circulation of information [30] and the location
of intervening opportunities [67].
Further developments of Zipf’s proposal have led to a strong improvement of the initial

model, particularly not only with the introduction of discontinuities in the distance effect
in the case of cross-border flows [43, 42, 10] but also with the addition of systemic
constraints in the models, considering the competition effect of opportunities of relation
[76, 15]. As a whole, the development of the gravity model realized in further decades
[18, 62] offers a solid theoretical and methodological basis for the spatial analysis of social
facts in general [23] and the circulation of news flows in particular.

Quantitative factors of salience (size effect)

We propose to define firstly the quantitative salience of countries Sp as a combination of
three complementary factors of size that increase the probability of apparition of events
of interest for media

• the geographical size is measured by the land area of the country (Source :
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World bank), defines the first dimension of salience. We assume that the many
events of interest for international news are related to the size of the territory. It
is typically the case of the so-called natural events (earthquake, volcano, storms,
. . . ) but remain true for economic or social phenomena.
• the demographic size is measured by the resident population of countries (Source

: World bank). As it is correlated to geographical size, we introduce in the model
the population density in order to evaluate the specific effect of population located
on a territory. Combined with the previous effect, the two parameters described
an utopic situation of equal coverage of mankind by media.
• the economic size is measured by Gross Domestic Product in parity purchased

power (Source : World bank). It is introduced in the model as GDP per capita
in order to evaluate the specific preference for most developed countries, all things
being equal with the equal coverage of territories defined by the previous parame-
ters.

Sp = (SUPp)
α1 .

(
POPp
SUPp

)α2

.

(
GDPp
POPp

)α3

(3)

Qualitative factors of salience (elite status)

We assume that the three quantitative salience factors are not sufficient to cover the
specific situation of some countries that are structurally more important than other in
international news flows, even when no specific events take place inside their borders. It
is therefore necessary to introduce some qualitative parameters defining the elite status
of specific countries in the international system Qp

• the five permanent members of the security council (P5) are firstly likely
to be more involved than others in international news because they are associated
to the majority of decisions in case of conflict, with the right of veto. The Syrian
crisis or the agreement on nuclear in Iran are two examples of events where the P5
has benefit from a specific level of mediatization.
• the Other members of the G20 (G14) (i.e. 14 countries excluding the P5

members and the EU) has been introduced in the model in order to verify if they
can also be considered as elite countries when we exclude the specific case of P5.
• the Vatican effect has been introduced as an ad hoc parameter considering the

exceptional positive residual that appeared for this country in the first simulation
of our model, especially in newspapers from Latin America.

Qp = β
P5p
1 .β

G14p
2 .β

V ATp
3 (4)

The relatedness factors (quantitative or qualitative)

The relatedness function described the factors likely to increase or reduce the probability
for the international desk of a media (m) to select news about country (p), all things
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being equal with the salience effect. After various test including other factors of proximity
(common border, belonging to the same continent, former colonial relation) we have
decided to limit the model to the two factors that are the more predictive and the less
correlated.

• The geographical proximity is measured by the grand circle distance between the
capital of the host and guest countries (Source : CEPII). We use inverse the trans-
formation (1/Distance in km) in order to obtain a factor of proximity
• The language proximity is measured by the fact that the host and guest countries

are sharing a common official language or a common language spoken in each
country by 20% or population (Source : CEPII). This effect of common language
can be explained by the facility of communication. But it can be also considered
as a general proxy of of various cultural and historical factors of proximity. ‘

Rm,p = (1/DISTm,p)
γ1 .γ

LANGm,p

2 (5)

The time dependence effect (permanence of signal & news barriers)

Last but not least, we introduce a parameter of time dependence measuring if the media
has published a minimum number of news about the country of interest during the
previous period of time. It is clearly a reference to the 7th rule of Galtung (“If one
signal has been tuned in to the more likely it will continue to be tuned in to as worth
listening to”) but also to the idea of news barriers formulated by Östgaard. We use here
a dummy parameter with value 1 if the media m published at least one news about
country p during the previous period of time t-1 and 0 in other case. We could also
imagine more sophisticated functions of activity during the previous week and, more
generally introduce a time auto correlation function based on ARIMA functions.

Tm,p,t−1 = δ(Fm,p,t−1>0) (6)

General form of the model

The model take therefore the final form below, with an additional parameter describing
the number of news sent by each media at each period of time :

Fm,p,t = Fm,t.Sp.Qp.Rm,p.Tm,p,t−1 (7)

Exclusion of flow-based and event-based factors

In contrast to the majority of media studies specialists, we have voluntarily excluded two
groups of explanatory variables.

• the factor of relatedness based on flows: Many studies produced by specialists
in media flows introduce a contemporary interaction in models such as bilateral
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trade flows, the number of foreigners present in host countries coming from guest
countries or, conversely, the number of tourists from host countries visiting guest
countries [78, 79, 59]. These factors are generally characterized by high explanatory
power and are always very significant from a statistical perspective . However,
is it logically consistent to introduce them into the model? Trade, tourism and
migratory flows are themselves strongly related to size and distance factors, which
means that a statistical bias will be introduced in the model. And what is the most
important, migration, trade or tourism cannot be considered as independent factor
explaining news flows because they are themselves depending from the information
field linking countries [30]. As demonstrated by Snyder & Kick [66], the world
system is organized by a multiple-network analysis of transnational interactions.
And it is not possible to isolate one type of linkage for the explanation of another
one without introducing very complex feed-back effects.

• the factors of salience related to the number of ‘events’ occurring in a
country during the period As explained in the beginning of this section we
have voluntary excluded this factor because we want to build a model where only
structural factors are involved and where events are analyzed through the residuals.
But another important reason of exclusion of these event factors is the difficulty
to find objective measure of the presence of war, natural disasters, economic crises
in countries, especially when we try to dis-aggregate the model by short period of
time as we do here on a weekly basis.

3.3 Main conclusions and interest for opinion dynamics and cultural
conflicts

We try here to summarize the main conclusions of the paper published in International
Communication Gazette but also to discuss the interest of the results for the modelization
of opinion dynamics and cultural conflicts.

Structural factors explains more than half of the international agenda of
newspapers

The main added value of the work has to be found in the attempt to propose an inductive
approach of the discovery of international news event through a structural model where
the gravity model proposed by Zipf [82] and further developed by other authors like Tobler
[70] is used as a filtering procedure. This approach is in our opinion complementary to
the deductive approach developed by the majority of the specialist of International News
Flow Theory [35, 78, 79, 80, 81, 63, 57, 58, 59]. The model that we propose is certainly
less efficient in terms of explanatory power (because of the exclusion of event-based and
flow-related factors) but present the advantage to be possibly applied in real time for the
detection of emerging events. Indeed, we have demonstrated that these exceptional events
can introduce a temporary modification of the values and significance of the parameters
of gravity model. However, it is always the case that more than half of the production
of international news remains subject to the rules of “business as usual”.
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Figure 16: Deviance explained by a spatial interaction model applied to international
RSS news flows of 31 daily newspaper in 2015 (Grasland, 2019)

Interest for ODYCCEUS: We can really ask if the importance of spatial proximity
and common language has been observed for daily newspaper at global scale is also true
for other media (tweeter, Facebook, ... and for other scales (national, regional, local, ...).
When it is the case, a spatial and social dimensions should be explicitly introduced in
the modelling of opinion dynamics.

It is possible to identify exceptional moments of perturbation of the rules
governing news flow

The simultaneous dis-aggregation of the model parameters by week, countries and media
appears as an important innovation for the analysis of competition between news at
international level [26]. It offers promising solution to the answer of many questions
raised by specialist of agenda setting theory and competition between news [48, 50, 64, 44,
45].We have demonstrated that, despite the voluntary exclusion of classical explanatory
variables (flows and conflicts), the classical rules of spatial interaction models used for
modeling trade or migration can successfully be applied to the circulation of international
news. To a large extent, it is possible to predict the salience of foreign countries in the
international agenda of daily newspapers with a very simple sets of structural parameters
consisting of the size (area, population, GDP), the remoteness (geographical distance,
border, common language) and the elite status of countries (members of PM5, Holly See).
Despite the perturbation induced by exceptional events such as the Paris attacks or the
earthquake in Nepal, a large part of the international agenda of newspapers remains
more likely to be predictable at the week level using the same parameters than during a
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one-year period.
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Figure 17: Significance of parameters of a spatial interaction model applied to interna-
tional RSS news flows of 31 daily newspaper in 2015 (Grasland, 2019)

Interest for ODYCCEUS: The analysis of the time variation of structural factors
governing news flow offers interesting perspective for the identification of exceptional
events that are likely to produce discontinuities of bifurcations in opinion dynamics at
macroscopic level.

The circulation of international news is regional rather than global

However, it is important to consider the dis-aggregation of the model not only by weeks
but also by media. Indeed, we have demonstrated that the the rules governing media
exhibit spatial non-stationarity. This does not mean that we should adopt an idiographic
approach considering that all media are unique. But we have to consider the interest
of a place-based approach where universal rules certainly exist but display variation in
their parameters [21, 22]. Media located in elite countries – particularly in the USA –
are relatively less influenced by geographical distance or a common language than are
media located in poor countries. Elite media are therefore likely to produce a broader
coverage of world news but with a higher level of conformism and reproduction than media
located in more peripheral areas. Because of their focus on more local news, peripheral
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newspapers can zoom in some parts of the world that are less covered by mainstream
media.It is therefore of particular interest to carefully examine the residuals produced
by each media outlet facing an event and to avoid a blind aggregation of news produced
by different media. Finally, the most important interest of our approach is to offer a
dis-aggregated vision of the variations of salience of countries by media and through
time, making possible to reveal strong divergences in international agenda according to
language and regional localization of newspapers.

Figure 18: Example of newspapers characterized by strong effects of distance or language
in 2015

Interest for ODYCCEUS: The analysis of opinion dynamics should not focus only on
broadsheet newspaper in English language. As long as distance or language introduce
strong variations in media coverage of events, it is of utmost importance to enlarge the
panel of media used to have a better understanding of “one world with many voices”.

The use of space-time model as event filters

In a previous research project called GEOMEDIA, we have developed a tool called
“event explorer” for the interactive application for the visualization of international event
through space and time, presented at the final conference of the project and freely avail-
able on the web. Based on the same data than the present paper, this tool focus on the
detection of events in the narrow sense of brutal increase of the interest of a media for
a country as compared to previous time period. The tool was very useful for the iden-
tification of “new” event creating a sudden break in time series, as we can see with the
example of the first week of January 2015 where all media reported the Charlie Hebdo
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attack in Paris. But the tool was not able to identify structural anomalies associated to
long term crisis over several months or years, like it was the case for Syria, Greece or
Ukraine during the same period. The residuals of the model presented here proposes a
solution to the problem because they are based on structural parameters that are stable
through time. The model can therefore identify countries that are characterized by a
permanent media coverage (like the US or the Australia in the majority of the media of
our sample) or media that received a coverage more important than usual during sev-
eral months (Yemen, Ukraine) or years (Syria, Greece) because a situation of long-term
political crisis. But the model can also indicate what are the variation of the pattern of
time coverage of countries from one media to another.
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Figure 19: Example of residual analysis : the coverage of the Yemen in international RSS
news flows of 31 daily newspaper in 2015 (Grasland, 2019)

Interest for ODYCCEUS: Spatial interaction models can be used as filters in order
to eliminate the trivial part of the circulation of news and to focus on the residuals
which are more likely to reveal unexpected events or innovative points of view. Models
dis-aggregated by time period or media sources are the most interesting for this task.

34



3.4 Delivery of data sets and R program

The publication accepted by the International Communication Gazette (Annex A) is
completed by an appendix that describes precisely the procedure of collection and aggre-
gation of news published by daily newspapers (Annex B). We have also propose to add
a folder containing all the data used by the spatial interaction model used in the paper
with a logbook written in R markdown that describes all the steps of the program code
and the alternative options not necessarily used in the final version of the paper (Annex
C).
All these documents will be made available immediately on the ODYCCEUS website

and further on the website on the journal in order to make possible reproduction and
enrichment of the proposed model by other researchers.
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4 Impact in the project

The impact of the current deliverable 2.3 on the project should not be limited to the
Geographer’s claim that "space does matter". What is really at stake here (and it is
the reason why the deliverable is associated to a milestone) is the fact that tools and
models produced by ODYCCEUS project have to combine different dimensions in order
to produce rich description and sound explanations of opinion dynamics and cultural
conflicts. Each of the researcher tend naturally to privilege some dimension and to
neglect - or simply ignore - the other ones. It is the reason why the production of this
deliverable was interesting because the debate between cultural distance and geographical
distance discussed in section 2 was a very good opportunity to have a debate between
geographers and mathematicians, paving the way for further development.

4.1 Introducing a debate about conceptual dimensions of opinion
dynamics

This deliverable 2.3 has focused on the importance of the spatial and social interaction
models for the analysis of opinion dynamics and cultural conflicts. But of course spatial
location, even combine with social position, is only one of the possible dimensions of
interest. The real challenge for ODYCCEUS project as a whole is to elaborate a con-
ceptual and methodological framework able to integrate all the dimensions of the 5W+H
framework described in the introduction of the document and to develop tools for the
Penelope platform likely to be used by different case studies (cf. WP5) and different
types of data (not limited to RSS flows of daily newspaper).The UPD team has therefore
elaborated a proposal of representation of Penelope’s pipeline and ODYCCEUS workflow
which can be considered as a debate paper related to the achievement of Milestone 6.
We suggest that opinion dynamics implies necessary a time dimension (WHEN) related

to the publication or replication of a message by individuals, media or group of interest
(WHO) about a conflictual topic of debate (WHAT). We introduce the proposal that a
spatial dimension (WHERE) should be generally introduced, concerning either the author
of the message (WHO-WHERE) or the topic of the conflict (WHAT-WHERE) making
possible to introduce spatial interaction models describing different effect of distances.
The distance can associated to the location of the authors of the message (e.g. spatial
location of individuals sharing common or opposite opinions, distance between author of
a tweet and followers, etc.). It can be also associated to the distance between objects
of the conflicts (e.g. border conflicts between two countries ). And finally it can be
associated to the distance between authors of the message and topic of the conflict (e.g.
international agenda of media described in this document).
The content of the message is not only related to a topic (WHAT) but also to the formal

of the message (HOW) that can involve the choice of specifics words (e.g. "Migrants"
versus "Refugees") and more generally the expression of different forms of framing that
can be described by sentiment analysis or precision grammar (e.g. used of performative
verbs). The analysis of the form of the content (HOW) should be distinguished from
the emerging results of the aggregation of individual message (HOW MUCH) that is
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Figure 20: A draft vision of the place of spatial components in Penelope’s pipeline

associated to a crucial modification of the nature of data. Among the different ways of
aggregation, we can firstly mention the cube or hyper cube approach that has still been
implemented in Penelope. But we can also use a network or multiplex network approach
that offers very different perspective of modelization.
The six first dimensions (WHEN-WHO-WHAT-WHERE-HOW-HOW MUCH) defines

the exploratory stage of the scientific work and can support typically an inductive re-
search of explanation of the configurations observed. But it is of course only with the
use of explanatory model that the final question WHY can be addressed. The impor-
tant contribution of the H5+2W framework to the explanatory stage is to reveal which
dimensions are used and which one are ignored in a model. It is certainly not possible
to cover all dimensions at the same time but it is useful to have a clear vision of the
choice made and their potential consequences in terms of interpretation. As discussed in
section 2, the elimination of geographical distance in models will automatically reinforce
the probability to interpret clusters of individual as based on cultural factors. And in
the case of international relation, it will lead to a support of Huntington’s thesis ...

4.2 Developing spatial dimension in case studies

Another impact of the deliverable 2.3 should be to precise the list of components of
Penelope that should be developed by UPD in order to combine efficiently with the other
dimensions. Until now, we have yet developed many procedures in R language for the
extraction of list of places, visualization of network of places, production of animated
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maps, ... But we need a coherent view of the expectations of other project partners, not
limited to the case studies where UPD is engaged. It is the reason why we have tried
to explore the content of case studies where space is taken into account and to propose
some cooperation with other teams.

INSTAGRAM DATA : Integration and fragmentation in the mediatized city
(UVA-S)

An important output concerning spatial dimension is a working document by John D.
Boy and Justus Uitermark of the University of Amsterdam to be submitted to a special
issue of Social Media + Society in January 2019. Building on their previous work [9, 8],
their paper examines processes of integration and fragmentation at the interface of urban
and online spaces. Using a large data set of geocoded Instagram posts from Amsterdam,
they use a range of methods to test the hypothesis that people self-organize into online
bubbles or urban enclaves. The authors notice that :
“When we look at the spatial footprint of the different clusters, as we do in Figure

1, we get a very different sense of how Instagram users are positioned within the city.
What is remarkable is that the heat maps are so much alike: all clusters have their center
of gravity in the center of the city. There are a couple of clusters that also show a lot
of activity in Amsterdam South East because of the concert venues in that neighborhood
but this is hardly distinctive. If there is one cluster that stands out, it is a cluster with
Amsterdammers of Turkish descent that shows a lot of activity in the Western part of
the city.However, this cluster, too, gravitates to the center of the city. While both classic
writings on the city and contemporary writing on social media would lead us to expect stark
differences, we do not at all find that groups sort into internally homogeneous “natural
areas” [49].”
They conclude that, by and large, social media users in their database have much more

inter-linkages than the literature on polarization would suggest. Boy and Uitermark argue
that their findings urge us to consider how social media might contribute to integration
and promote conformity.
Boy, John D. and Justus Uitermark (2016) How to study the city on Instagram, PLoS

ONE 11(6): e0158161

ARCHIVE DATA: The diffusion of publication about Jews in France (UNIVE, UPD)

UPD and UNIVE has started for the exploitation of the spatial dimension of data con-
tained in the corpus extracted for T.5.1 from Bibliothèque Nationale de France-Gallica
digital archive in order to explore speech on Jews in 19th-20th century in France. Based
on the Periodicals sub corpus from 1820 to 1914, the study of spatial dimension lays on
the theory of spatial diffusion [28]. It examines places of publication through time and
provides incentive results on the spatial spreading of ideologies (fig.21) :
1. The analysis of rank-size distribution at three different periods of time shows that

the global growth of documents volume is synchronous with a spatial expansion. The
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Figure 21: Antisemitic spreading as a space-time process (1820-1914)

Pareto parameter (alpha) of rank-size power regression is decreasing over time, demon-
strating the decrease of hierarchy in spatial distribution.
2. The mapping of publication places over time shows three different channels of dif-

fusion: there is first a hierarchical diffusion in largest cities (Paris, Lyon); a territorial
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diffusion with the colonization of Northern Africa in the mid-19th that led to a re balanc-
ing of the spatial distribution with Alger at rank 2; then a proximity diffusion in medium
and small cities as shown in the changes of cities top 5 order and by the growing filling
of the map.

SURVEY DATA : Application to mental maps of Turkish students in 2013 (UPD)

Based on his previous work of PhD, Etienne Toureille proposes to transpose in ODYC-
CEUS a method of topological analysis of list of places subject to positive or negative
evaluation. This could be the base for a future Penelope component.
Topological analysis of words sequences leads to the observation of differentiated se-

mantic universes (system of words). Applied to the analysis of sequences of answers
to an opened question leading to the construction of list of countries according Turkish
undergraduate students rated as where they want to live (attractive countries) or where
they don’t (repellent countries) we could observe the emergence of different geographical
universes.
Figure 22 shows the result of a clustering analysis (top-down hierarchical classification

of Reinert, a method used in French data analysis applied to text mining [52]. Each
cluster is structured by a specific set of countries which are related to one another (co-
occurrences). Cluster 3, for instance is organised around the mention of Iraq, which is one
of the most often mentioned as repellent in the corpus [73]. According to the results, this
country is significantly associated to other repellent countries: Syria, Iran, Afghanistan,
Palestine and Saudi Arabia, which could be explained by the prominence of particu-
lar representations about these countries (political instability, humanitarian crisis, wars,
authoritarian regimes sometime seen as conservative in comparison to the Turkish con-
text).Students which mention this set of countries as repellent quote also other countries
as attractive: France, Italy, United Kingdom, USA, Spain, Germany, Austria, countries
which are always seen as attractive by the students. Thus giving interest to sequential
analysis leads to the clue of identifiable ideologies (system of representations), like the
fact to be attracted to Western developed countries while disliking Middle Eastern coun-
tries challenged by strong political and humanitarian difficulties. It is the case of Cluster
3 but also of two other, which could be seen as variants of this kind of Eastern/Western
antagonism: Cluster 2 and 4, which could be gathered in a family of representations
(Family 1). It is also possible to catch alternative ideologies, like for instance Cluster
8 / Family 4 which represent a geography which is antagonist to the Family 1 (Eastern
Middle Eastern and Muslim countries as attractive vs Western developed countries as
repulsive). This kind of systematic analysis leads also to the identification of the repre-
sentations of “minority” which are hard to catch by considering the countries as isolated
element (bag of words/aggregated analysis).

RSS DATA : Application to refugee crisis of 2015 (UPD)

Working on sequences of words could leads to control both the spatial and conceptual lim-
its of a subject. For instance, the analysis of 14532 article of 26 newspapers located in 16
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Figure 22: Differentiated system of representations (geographical universes) through co-
occurrences (Source : Toureille, 2017)

countries related to the request: migrant* AND/OR refugee* (see case study: Contested
European boundaries: migration and refugee crisis – T.5.3) leads to the identification of
a geography associated to the migratory crisis (after automatic place recognition). In
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many cases, places are not isolated in an article. A place, a country or an identifiable
geographical and geographical actor (e.g. Angela Terkel, German chancellor) is more
often associated with others places (e.g. expressions like: “Syrian refugee”, “French presi-
dent François Hollande”, “Bruxelles”). These co-locations of places in the same text leads
to study the co-occurrences of spatialized object. For instance, Fig.23 represent graph
of co-occurrences of places, identified through the country of localisation (e.g. “Angela
Merkel” = Germany).

Figure 23: Identifying a parallel migratory crisis in Europe and Asia in 2015 (Source :
UPD, task 5.3)

Thus it is possible to identify the geographies of the crisis regarding the evolution of
the process (sliced in four exploratory time periods). As predictable, the Geography
of the crisis is related to the spatial coverage of this phenomenon and its actors, for
instance riparian countries directly involved in the management of EU boundaries: Libya,
Turkey, Greece, Italy, for instance; and countries involved in these issues through their
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implication in EU instances: Germany, France, Hungary, etc.). But, an interesting
finding is related to the fact that some cluster of co-occurrences is not located in the
Euro-Mediterranean area, but sometimes faraway: Indonesia, Myanmar, Thailand, for
instance. These South-Eastern Asian countries are identifying another migratory crisis
which was catches by international news flows during year 2015: the “Rohingyas crisis”.
This example illustrates how the analysis of spatialized word networks could be a way to
control the conceptual and spatial limits of a specific subject, and, if relevant to restrict
the request to the single Mediterranean “migratory crisis”.
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5 Appendix

The appendix is composed by the final version of the publication accepted in Interna-
tional Communication Gazette (A), the annex of this publication describing the methods
of collect and aggregation of RSS flows (B) and the logbook of the program used for the
computation of spatial interaction models (C). These documents are delivered in sepa-
rated files.

A. Publication in International Communication Gazette

According to the rules of H2020 program, a green version of the publication is still
available on an ArXiv website : https://arxiv.org/abs/1810.04912

B. Collection and aggregation of RSS flows

This document explains in detail the procedure of collection and aggregation of RSS
flows, summarized by the Figure 24

C. Commented R program for the modelization of news flows

This document is a folder containing the data and the program written in R markdown
used for the realization of the publication. The program is clearly documented and
options not adopted in the paper are mentioned, making possible to test alternative
hypothesis and to reproduce all the results involved in the publication.

44

https://arxiv.org/abs/1810.04912


Figure 24: Extraction of geomediatic cube from RSS flows of daily newspaper
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