VU Research Portal

Contagious: Modeling the Spread of Behaviours, Perceptions and Emotions in Social
Networks
Fernandes de Mello Araujo, E.

2018

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Fernandes de Mello Araujo, E. (2018). Contagious: Modeling the Spread of Behaviours, Perceptions and
Emotions in Social Networks. [PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
E-mail address:
vuresearchportal.ub@vu.nl

Download date: 08. Jan. 2023

A Computational Cognitive Model
for Political Positioning and
Reactions in Web Media1

10

„

“What you see and what you hear depends a
great deal on where you are standing. It also
depends on what sort of person you are.”
— C.S. Lewis
“The Magician’s Nephew”2

Abstract
This paper presents a computational cognitive model about political positioning
inspired on recent insights from neuroscience and psychology. We describe a model
that takes into consideration the individual structures of the brain and the environmental influences that may interfere on how a political positioning is shaped in a
social media environment. Results also consider the social contagion effect. We use
the model to provide simulations of how the political positioning of artificial agents
change under different circumstances.
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10.1 Introduction
Politics and social media are currently strongly related and the relation became very
important in many fields, including political sciences, sociology, psychology and
more recently neuroscience and computer science. Neuroscience is interested in
understanding how to correlate brain structures with political positioning. Computer
science provides tools and insight for doing polls, making predictions based on web
media crawling and data mining, and using web media for political campaigns.
Despite the fact that the majority of the population is not directly involved in politics,
the political positioning of the population and the empowerment given by social
media, with its usage as a campaign platform by the candidates in recent elections
around the globe illustrate that more attention should be paid to this subject.
Not only is it important to understand how media influences the political positioning,
it is also relevant to understand possible side effects of political campaigns that
use web media to influence voters and to advertise their ideas and proposals for
society.
Over the years, many researchers have tried to allocate people in political boxes,
besides all the various questionnaires and tools created to evaluate people’s political
mindsets. Neuroscience has also brought up new discoveries that challenge the
traditional concepts and theories developed until a decade ago.
We believe that it is of great interest for science to see the consequences of these
discoveries on a large scale, using computational simulations to predict or mimic
reality and reveal whose outcomes would be expected for processes of reasoning
around politics.
In this paper we present a model that describes the political positioning of an
individual based on recent discoveries in psychology and neuroscience. Our cognitive
model considers the prior structure of the brain and the stable personality traits
and the possible influences that might change (or reinforce) his political positioning
while interacting with social media (i.e. reading messages in a social web platform).
This model can be applied in many applications, like polls simulations, support
systems for political platforms and for agent-based modeling.
In the remainder of this paper, we first discuss the background on the (neuro-)
psychological aspects of political behaviour. Second, we discuss the literature on the
effect of mood and persuasion on the interpretation of messages. Then, we describe
our model and show simulations of scenario’s with the model. Finally, we discuss
the implication of our findings and the possible applications.

10.2 Psychological aspects of Political Behaviour
Political attitudes and voting behaviour are well explored topics for a long time, with
many works in psychology, social sciences and (more recently) neuroscience [4, 5,
7, 14]. Many studies at different moments in history have different perspectives
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about the differences between conservatives and liberals (or progressists), from the
1940s to our current society. The main goal of most of the research is related to find
personality traits that correlate to right-left (or conservative-liberal) voting choices
or attitudes.

10.2.1 Political Psychology
Caprara et al. [4] defines personality as a set of dynamic, self-regulatory systems that
emerge and operate over the life course in the service of personal adaptations. These
internal systems will define how affective, cognitive, and motivational processes run,
taking into account the individual and collective goals of the person. To preserve the
sense of identity, there should be coherence and continuity in behavioural patterns
across these settings [3].
Caprara et al. [4] explain how traits and values, two personality aspects, define political orientation towards the right-left (or liberal-conservative) spectrum, concluding
that values have a stronger matching with the political orientation than the traits.
Traits are enduring dispositions, whereas values are enduring goals. Traits reveal
what people are like, while values are connected to what people consider important,
and relate to standards for judging behaviour, events and people.
The values play an important role on the self-regulation mechanism of people. People
may change their behaviour in order to align their actions with their values and
reduce discrepancies. On the other hand, traits may also affect values, especially
those that converge to the trait itself, justifying behaviour and contributing to the
self-regulatory mechanism of the individual [4].
Carney et al. [5] study shows that two traits from the Big Five, openness to new
experiences and conscientiousness, capture many of the ways people define their
political orientation. Conscientiousness is related to how careful or vigilant a person
is. It is related to efficiency and organization, self-discipline, planned behaviour
(instead of spontaneous). It is connected also to behaviours like being neat and
systematic. Openness to new experiences, in the other hand, involves six dimensions,
including active imagination (fantasy), aesthetic sensitivity, attentiveness to inner
feelings, preference for variety, and intellectual curiosity, and can be treated as a combination of these characteristics. People with this trait tend to be non-conventional
and contemporary about their actions and appearance.
Carney et al. [5] assume that two core aspects define the position right-left: (a)
acceptance versus rejection of inequality and (b) preference for social change versus
preservation of the societal status quo.
Carney et al. [5] presents three different experiments to show how personality relates
to the political orientation or people. The first experiment is an intake questionnaire
that tries to relate the Big Five with the political positioning, and the other two
experiments investigate non-verbal clues as the behaviour during an interview and
the way people organize their spaces at work and at home. He correlates gestures,
halting speech, smiling behaviour, tidiness, decoration and accessories of the ambient
where people leave (among many other aspects) to their position toward politics.

10.2 Psychological aspects of Political Behaviour
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In all experiments there is a potential support to other observations over the past
decades [1, 9, 10, 13, 19, 27, 31, 35] where personality differences covary with
political orientation.
Caprara et al. [4] used the FFM (Five Factor Model), a shorter version of the Big
Five factors for personality to track the traits, and the Portrait Values Questionnaire
(PVQ) [25] for the ten value constructs (power, achievement, hedonism, stimulation,
self-direction, universalism, benevolence, tradition, conformity and security). This
theory has been tested in more than 200 samples and 67 countries, and the results
can vary according to each country’s reality. Political voting follows the values
sustained by the persons. Parties that threaten someone’s values usually tends to
lose their vote.
From the ten values studied by Caprara et al. [4], four predicted well votes for centerleft or center-right coalitions in Italy: (1) universalism; (2) security; (3) tradition;
and (4) conformity. In general, voters who give high priority to self-direction (against
tradition) and universalism but low priority to power and security tend to vote for
parties that stand for individual freedom and social programs to help eliminate
poverty, and not for parties that emphasize nationalism and the need for law and
order.
The friendly and open aspects of personality are more related to center-left positions.
People that are more energetic and dominant have higher tendency to assimilate the
programs from center-right that includes individual entrepreneurship and business
freedom. That means that self-confidence and assertiveness are traits of a candidate
that is more attractive to center-right people.
In this way, there is a consensus that politicians that emphasize a commitment to
social justice (universalism) or family values (tradition and security) appeal to basic
values that shape people’s attitudes regarding ideological issues, and therefore are
good predictors of people’s voting behaviour.
To bring all these works to an unified notation for political psychology, Carney et al.
[5] proposes a framework for interpreting and integrating the body of theories and
findings. Using the Big Five questionnaire and correlating the aspects of this range
of personality traits, it well accepted that conservatives present a higher score in
Conscientiousness (e.g. definite, persistent, self-controlled, moralistic, etc.), while
liberals score higher in Openness to experience (including tolerance, expressiveness,
open-minded, etc.). Other traits from the Big Five (Extraversion, Agreeableness
and Neuroticism) don’t present strong evidences to match political positioning or
attitudes.
Most recent theories have an agreement that fit an uncertainty-threat model of
political orientation, as stated by Jost et al. [13]:
We regard political conservatism as an ideological belief system that
is significantly (but not completely) related to motivational concerns
having to do with the psychological management of uncertainty and fear.
Specifically, the avoidance of uncertainty (and the striving for certainty)
may be particularly tied to one core dimension of conservative thought,
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resistance to change... Similarly, concerns with fear and threat may be
linked to the second core dimension of conservatism, endorsement of
inequality... Although resistance to change and support for inequality are
conceptually distinguishable, we have argued that they are psychologically interrelated, in part because motives pertaining to uncertainty and
threat are interrelated.

10.2.2 Political Neuroscience
The political psychology is much more developed than the neuroscience of politics.
Nevertheless, the emergence of neuroscience brought refreshment for the studies in
politics towards behaviour and attitudes, helping to reinforce some prior discoveries
from psychology and shining more light to the understanding of the phenomenons,
mainly regarding racial prejudice, partisan bias and motivated political cognition,
nature of left-right differences in political orientations and the dimensional structure
of political attitudes [14].
The contribution from neuroscience is still questionable for many scientists, mainly
because most part of the works are interested in finding correlations between
behaviour or attitudes and areas that are activated in the brain. In these cases, the
most announced warning prevails: correlation does not imply causation. As the
brain is a very complex structure where many processes happen simultaneously,
scientists are warned to be careful about their statements [12, 29].
Even thou, many studies have shown that two parts of the brain are important on
defining traits of people [2, 12, 24, 29, 30]. The anterior cingulate cortex (ACC) is
the part of the brain where error detection, conflict monitoring, and evaluating or
weighting different competing choices happen [16]. This part of the brain filters the
possible variables in a decision making process giving different levels of importance
to each of them. A bad functioning of the ACC leads to schizophrenia, for instance.
It is also known that strong and overwhelming emotions can disturb your capacity
of evaluating and making decisions. This is basically seen when you try to make an
exam right after receiving some bad news about a relative that just passed away.
For the politics, the ACC tells us a lot about the capacity of putting emotions aside
and making decisions in complex environments. The development of the ACC helps
people to solve complex problems, and to be more resilient minds towards difficult
situations. Those people are able to adapt better to changes, and are related to
liberal positioning in the literature [4].
The amygdala is a part of the brain related to empathy and emotions. It holds
the emotion, learning and memory formation processes, and there is evidence that
amygdala’s volume is positively correlated with dispositional fearfulness [23]. A
hyperactive amygdala also causes illness, like Borderline Personality Disorder. A
small amygdala (lack of emotions) is also connected to psychopathy. Kanai et al. [16]
observed that conservatism (measured in terms of ideological self-placement) was
positively associated with larger right-amygdala volume. Oxley et al. [20] findings
show that conservatism is associated with greater physiological startle response to
threatening stimuli.

10.2 Psychological aspects of Political Behaviour
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Other aspect studied is the system justification. This theory holds that the need
to keep the status quo is a psychological trait of someone who wants to attain
certainty and order [15]. As the amygdala is associated with reactions towards
threats and uncertainty [33], it was hypothesized that system-justification trends
could be associated with greater amygdala volume, as could be observed in a sample
with 48 U.S. college students.

10.3 The Effect of Mood and Persuasion on
Interpretation of Messages
Besides the traits and anatomy of the brain aspects, it is also important to understand
how people are influenced and what effect social contagion has on people’s opinions,
sentiments and behaviours.
Social and behavioural contagion is the propensity of someone to copy or mimic
other person’s behaviour, opinion or even sentiment. This can be caused by exposure
to media coverage about some specific and famous actor, or even by just having a
relationship with someone [6, 28, 34]. Social psychologists study the factors behind
this phenomenon, and many works [17, 32, 36] have acknowledge the affective
effect on people exchanging experiences or opinions throughout different sorts of
models.
It is also known that the mood affects the way influences are perceived, in other
words, how persuasion is affected by the mood of a person. Schwarz et al. [26]
present a vast number of works where participants’ mood is elated in order to verify
if people’s engagement in extensive and detailed processing of arguments is affected
or not. The arguments used can be videos with campaigns, texts or even some
conversation in order to convince a person to donate money or sign a petition.
Based on many theoretical works about cognitive responses that leads to persuasion
and potential attitude change [11, 22], the main conclusion of Schwarz et al. [26]
is that the process of interpreting persuasive messages can be explained in two
parts. First, people may pay more attention to the content and the implications
of the arguments within it, or in a content-oriented approach called “systematic
processing”. Second, receivers do engage with a depicted evaluation of the message,
but rely on the cues that are present in the message, like the messenger, key words,
etc. They call this approach “heuristic processing”. The former is a central route
while the latter is a peripheral route to evaluate the content of a message and process
it.
These results can help us to understand the role of mood in the process of interacting
with arguments, which often happens in social media and political debates.
• individuals in an elated mood are less likely to engage in extensive processing
of the presented arguments than people in a mildly depressed or unaltered
mood;
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• providing time to processing of the message allows the person to overcome
the effects of mood [18];
• individuals in a bad or good mood are both influential, but people in a bad
mood are less likely to be convinced by poor arguments, or low quality attempts
to persuasion;
• recipients are not able to differentiate good and bad messages or arguments
when they were in good mood by the time of encoding the message, but were
able to differentiate the quality of the messages in a neutral mood;
• attitude change via the central route is more stable than attitude change
through peripheral route [21].
It is also important to highlight the bidirectional process of emotions / mood affecting
the cognitive system of message interpretation and vice versa. According to Frijda
[8], “events that satisfy the individual’s goals, or promise to do so, yield positive
emotions; events that harm or threaten the individual’s concerns lead to negative
emotions”. This relation between emotions and cognitive states is implemented in
our model explained forward, when messages that diverge from the person’s opinion
will affect his or her mood state, while the mood state also affects the interpretation
of the message and ultimately the feeling for the reception of the influence by the
message.

10.4 Agent-based model for political positioning on
web media

Fig. 10.1: Computational model for political changes and reactions towards web media
messages.

In this section we present our model based on the literature explored in the previous
sections, and shown in Figure 10.1.

10.4 Agent-based model for political positioning on web media
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We use a temporal-causal modeling approach based on time series where the future
states are dependent on the past states [32]. Our model uses cognitive states to
describe the process of spread of information. Technically, the model is built upon
mathematical equations of type 10.1, where ÷Y is considered a speed factor and t
is the time step size for each interaction over state Y .
Y (t +

t) = Y (t) + ÷Y [cY (ÊX1 ,Y X1 (t), . . . , ÊXk ,Y Xk (t)) ≠ Y (t)] t

(10.1)

The combination function cY (...) is calculated as the result of the impact of all the
neighbors of the state Y that have some connection towards it. It is used a different
cumulative function combined with specific calculations for each state.
The agent is influenced through web media messages that are received and interpreted. Each message contains 6 different characteristics related which are
evaluated by the cognitive model: (a) positive sentiment (msgsh ) and negative
sentiment (msgss ), both ranging from 0 to 1; (b) conservative political position
(msgc ) and liberal political position (msgl ), both ranging from 0 to 1; and (c) quality,
which refers to the objectiveness (msgqo ) and subjectiveness (msgqs ) of the message,
also ranging from 0 to 1. We consider that objective messages present better quality
on its content.
The agent can react by supporting or rejecting the message as a result of how
comfortable the changes and towards which direction the political change is dragged
because of the message. This reactions are shown in the f schange state of the model,
and range from 0 to 1, where 0 means that the agent agrees with the message, while
1 represents complete disagreement with the message. This state also elates the
mood of the agent, as sustained by previous theory about persuasion and mood
[26].
There is a limited time of exposition to each message, which is counted in time steps
in this model. In our simulations the agent is exposed for 20 time steps per message.
A sequence of messages is given in order so the changes can be observed.
As explained in the previous section, the mood influences the way the message is
interpreted. People in a good mood tends to be less analytic and more guided by
the cues. The states consacc and conscontent , as well as libacc and libcontent are the
part of the process of persuasion that will receive influence from the mood state and
define the inner interpretation of the message by the individual.
States conscontent and libcontent refer to the central flow (or route) of evaluation of
the content of the message, while libacc and consacc are related to the peripheral
system. The mood is the tuner for the level of criticism of the agent, which is
responsible to define if the agent will follow the two phases (neutral to bad mood),
or relax on the phase of content processing. The judging phase bases its evaluation
on cues of the message, like the messenger and the keywords of the text, while the
processing phase performs a more detailed analysis of the content, considering how
strong is the argument through the quality of the message evaluation (srsqo and
srsqs ).
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The mood state is influenced by the sentiment of the message received, and also by
f schange , which is the result of the differences between the agent’s political opinion
and the interpreted message. A loop is created in order to keep the previous mood
influencing the next time step for state maintenance. The same holds for f sh and
f ss .
For the changes in the political position of the agent, the theories presented before
based on the self-regulatory system [4] are represented in the relation between the
political position states (ppcons and pplib ) and the coherence system states (cscons
and cslib ). These relations are responsible for the traits of the agent and its original
tendency towards a specific political position. That means that if the messages affect
the agent towards a very far political position from its original position, the agent
will have a mechanism that drags its opinion back and try to keep the agent coherent
and comfortable with itself through the coherence system. The political positioning
states represent the liberalness and conservativeness of the agent.
The reactions of the agent are measured according to the differences between the
message and the agent’s own positioning. For that, f ccons and f clib will give a value
between 0 and 1 showing how far the message is from the conservative and liberal
positions of the agent, and f schange will catch the two information and responds
with the overall feeling for change for the agent receiving the message.
Table 10.1 shows the explanation for each node in the model.
The connections and the cumulative functions are shown in Appendix A3 . Most part
of the connections use the identity (id) function or advanced logistic (alogistic), as
will be explained later.
As shown in section 2, some traits are correlated to political positioning on the
scale between conservative or liberal. In our model, we used four traits to define
how the coherence systems (cscons and cslib ) and political opinion states (ppcons
and pplib ) affect each other: openness, conscientiousness [5], justification system
and adaptability [15]. Those traits are responsible to define how open the agent is
for changes, or how rigid it is to change its mind. So for a conservative agent, we
assume that the justification system will influence it more, while for liberals, the
openness is a big factor that will open it for changes.
The other concepts presented before are integrated to the four we chose to include
in this model, due to similarities in the concepts and in the correlation between
neuro-scientific and psychological discoveries. This is the case, for instance, for
the concepts of conformity [4], preference for social change [5] and sensitivity for
threatening [15].
Figure 10.1 shows how these four traits represent four connections between political
positioning and coherence systems for the model. Those values vary according to the
characteristics of the agent implemented, and as will be seen later on the simulations,
and are constant over time.
3
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State name
msgsh and msgss
msgc and msgl
msgqo and msgqs
sssh and ssss
ssc and ssl
ssqo and ssqs
srssh and srsss
srsc and srsl
srsqo and srsqs
mood
consacc and libacc
conscontent
and
libcontent
conseval
and
libeval
f ccons and f clib
f schange
ppcons and pplib
cscons and cslib

Information about the node
Range
Positive and negative sentiment of the message
[0, 1]
Conservative and liberal political positioning of the
[0, 1]
message
Objectiveness (high quality) and subjectiveness
[0, 1]
(low quality) of the message
Sensor state for positive and negative sentiment of
[0, 1]
the message
Sensor state for conservative and liberal political
[0, 1]
position of the message
Sensor state for quality/subjectivity of the message
[0, 1]
Sensory representation for positive and negative
[0, 1]
sentiments of the message
Sensory representation for conservative and liberal
[0, 1]
political position of the message
Sensory representation for quality/subjectivity of
[0, 1]
the message
Emotion state for the agent
[0, 1]
Message judging phase of the argument interpreta- [0, 1]
tion system
Message processing of content phase of the argu- [0, 1]
ment interpretation system
Processing of the information from the two phases [0,1]
of message interpretation
Feeling sensor of the conservative and liberal politi- [0, 1]
cal opinion change
Feeling sensor of the overall political opinion
[0, 1]
change
Conservative and liberal political position of the
[0, 1]
agent
Trait from coherence system for agent’s conservative
[0, 1]
and liberal political positions

Tab. 10.1: States in the model

The edges in red have a negative effect over the affected state, while the blue
connections have a positive effect. The combination function for states using the
advanced logistic function are calculate as shown in equation 10.2.
V1 , ..., Vk are all the products of the states of the neighbors by the weight of the link
between them and the current state.
c(V1 , ..., Vk ) = alogistic‡ , · (V1 , ..., Vk ) =
= [1/(1 + e≠‡(V1 +...+Vk ≠· ) ) ≠ (1/(1 + e‡· ))](1 + e≠‡· )

(10.2)

For id(.) functions that have a negative weight, we calculate the next state as
equation 10.3, where A(t) is the previous state status for time t and Êa,Y is the
strength of the connection between states A and Y .
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Y (t +

t) = Y (t) + ÷Y [(1 ≠ abs(ÊA,Y )A(t)) ≠ Y (t)] t

(10.3)

The mood state is the main actor on the simulation of the peripheral and central
routes of interpretation of the message. If the value for mood is higher (better
mood), the eval states will value more the content (central route) and less the acc
(peripheral route). This is simulated for conseval and libeval as shown in equation
10.4.

Y (t +

t) = Y (t) + ÷Y [cY (...) ≠ Y (t)] t

cY = alogistic(mood(t)(Ycontent (t)) + (1 ≠ mood(t))(Yacc (t))]

(10.4)

The values for the political position states for the next time step (ppcons and pplib ) are
calculated based on the coherence system (cscons , for the conservative position, and
cslib for the liberal position) and on the evaluation of the message received (conseval
for the conservativeness of the message evaluated, and libeval for the liberalness of
the message processed). The political position states and coherence system states
have a self connection for persistence of the status.
A very important characteristic of our model is that political position and the coherence system can have a stronger or weaker relation based on the traits of the
agent, defined by the factors justification system, conscientiousness, adaptability and
openness, all explored in Section 2.
Aiming to identify messages that are strange to the agent, the feeling about the
change state (f schange ) calculates the difference between the actual political position,
the coherence system and the perceived political position of the message in order
to identify whenever the message is in conflict with agent’s mindset. The f schange
state is the result of two other states that calculate the differences for liberal and
conservative positions, f clib and f ccons , respectively.
Equation 10.5 shows the formula for the combination function of f clib , and can be
replicated to f cc ons just by changing the states connected to f clib for the others
connected to f ccons .
cf clib = abs[Êlibeval ,f clib libeval (t) ≠ Êpplib ,f clib pplib (t)]+
+abs[Êcslib ,f clib cslib (t) ≠ Êlibeval ,f clib libeval (t)]

(10.5)

All states f schange , f ccons and f clib use advanced logistic function to calculate the
next state value.
All the connections and their respective combination functions are shown in Appendix
A3 .
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10.5 Simulations
This section presents a number of simulations with the proposed model, showing
the political position changes over time for agents with different traits.
Specifically, we built four different agents and verified if they follow the expected
pattern observed in other works in literature presented before concerning social
contagion [32]. The values for the traits of the agents are shown in table 10.2.
Traits / Values
Agent 1 Agent 2 Agent 3 Agent 4
Openness
0.9
0.1
0.5
0.5
Adaptability
0.9
0.1
0.5
0.5
Conscientiousness
0.1
0.9
0.5
0.5
System justification
0.1
0.9
0.5
0.5

Tab. 10.2: Traits of the simulated agents

Agent 1 is representative for a very liberal agent, with high openness and adaptability,
while agent 2 is very conservative, with high values for conscientiousness and system
justification. Agent 3 is moderate, and therefore does not have high values for any
of the traits. Agent 4 is also balanced in its opinion, but presents higher values
for conservativeness and liberalness. It can be understood as an agent with strong
convictions that match both sides (right and left) or even a rigorous willing to find
the best from both positions.
Each agent was initiated with states for political position, coherence system and
mood, accordingly to table 10.3.
States / Values
ppcons
pplib
cscons
cslib
mood

Agent 1
0.10
0.80
0.20
0.70
0.50

Agent 2
0.75
0.05
0.80
0.10
0.50

Tab. 10.3: Initial states for the simulated agents

Agent 3
0.10
0.10
0.15
0.20
0.50

Agent 4
0.60
0.50
0.55
0.52
0.50

As can be observed, agents 1 and 2 are opposites in their positions, while agent 3 is
moderate and presents less extremist opinions. Agent 4 has similar characteristics as
agent 3 but with stronger levels of political positioning. All 4 agents have an average
mood of 0.5 to start with.
For each state that is calculated with an advanced logistic function a steepness (‡)
and a threshold (· ) was chosen in order to get the expected behaviour from the
agent. Also different speed factors were chosen for mood, ppcons , pplib , cscons and
cslib due to their very specific characteristics. The coherence system is a very stable
part of the cognition, and therefore harder to change, while the mood is much
changeable than the political position of the agent. For our simulations, we choose
the speed for the coherence system to be 10≠5 , the speed for the political position
changes to be 5 ◊ 10≠4 and the speed for the mood changes as 10≠3 .
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To test the changes of the states in the different agents, we simulated that they
received 9 different kinds of message in sequence. So each agent received a stream
with 60 messages containing the same characteristics regarding political position,
quality of the message and sentiment. The agent was exposed to each message for
20 time steps. The sorts of messages can be seen in table 10.4.
Message / Values Cons/Lib Happy/Sad Obj/Subj
A
1.0/0.0
1.0/0.0
1.0/0.0
B
1.0/0.0
0.5/0.5
1.0/0.0
C
1.0/0.0
0.0/1.0
1.0/0.0
D
0.5/0.0
1.0/0.0
1.0/0.0
E
0.5/0.0
0.5/0.5
1.0/0.0
F
0.5/0.0
0.0/1.0
1.0/0.0
G
0.0/1.0
1.0/0.0
1.0/0.0
H
0.0/1.0
0.5/0.5
1.0/0.0
I
0.0/1.0
0.0/1.0
1.0/0.0

Tab. 10.4: Messages used for the simulations

Figure 10.2 shows the changes on political position and coherence system for a
liberal agent which gets conservative messages in sequence. The steepness of the
political positions are bigger than the coherence system, as expected. It is also
possible to observe that the liberalism opinion decreases due to the messages and
also because of the coherence system of the agent.

Fig. 10.2: Simulation of conservative message to liberal agent.

Mood is attached to the feeling of change, and it can be observed for the same liberal
agent the mood being affected when it receives messages with neutral sentiment
(messages type B) but that create conflicts with agent’s opinion. Figure 10.3 shows
the feeling for change and the reception of the sentiment of a neutral message.
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Fig. 10.3: Simulation of conservative message with neutral sentiment to liberal agent.

To understand how the mood affect the interpretation of the message, figure 10.4
shows the evaluation of the message for the same liberal agent while receiving
messages of type B (conservative, neutral sentiment and objective). The evaluation
for conservativeness or liberalness floats as the mood goes down. The values get
closer to the real value as the mood gets worst, which follows the expected theory
that a person in bad mood would be more critic to arguments.

Fig. 10.4: Interpretation of the message for agent 1, message B.
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For agent 3, a moderate agent, the scenario of changes is higher. Figure 10.5
shows a moderate agent receiving conservative messages with bad sentiment. As
the criticism of the agent becomes higher, the changes are also affected. For this
agent, the sequence of messages influence it more than its own coherence system
for liberalism.

Fig. 10.5: Changes on political position for agent 3.

For agent 3 it is also possible to observe the feeling of change decreasing as the agent
adjust its own convictions to a more conservative position. As the feeling of change
decreases, the mood is also affected and turns flatter instead of following the curve
down. Figure 10.6 shows the results for these states and agent 3.

Figure 10.7 shows agent 4 getting changed in its positions when confronted with
a message that goes against its predominant opinion. As conservativeness and
liberalness are close to each other, this transition can happens. This can be a good
simulation for people who tends to be more balanced on their analysis of political
issues.

All the simulations regarding all the messages and agents can be seen in Appendix B
(http://www.cs.vu.nl/~efo600/iccicc17/AppendixB.pdf).
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Fig. 10.6: Changes on political position for agent 3.

Fig. 10.7: Changes on political position for agent 3.

10.6 Discussion and future work
Based on recent literature about the way in which the political positioning of people
is influenced by (neuro-)psychological factors as well as social factors, we have
presented a model that describes how the political positioning of individuals is
influenced by information that we receive via (social) media. Given the large role
that social media plays in modern societies in general and in political campaigns
specifically, this model can contribute to a better understanding of the political
dynamics in the modern world.
The current model is only a first attempt to formally describe the process. A clear
limitation is the fact that the model is ignorant to other societal factors that have
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influence on people’s political positioning. However, the aim of this paper was not
to provide a complete model of political positioning, but to focus on the role of
receiving and interpreting information via social media networks. Extensions that
include other factors can be made in the future. Another limitation is the fact that
the model has not been validated in practice. Given the complex nature of the topic,
this is inherently difficult, if even possible.
The model can be used in several application scenario’s. First, one could use
the model to simulate and possibly evaluate the effect of potential social media
campaigns. Secondly, it can be used to further study (neuro-)psychological and
social theories about influence and contagion of political opinions. Further empirical
research is required to verify the way in which the model describe those processes.
Thirdly, the model could form a basis for virtual social media characters that should
behave in a realistic and human-like fashion. Our current research is focusing on the
implementation of such an agent and the evaluation of its behaviour in a context
with human agents.
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