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Abstract

Over the last few decades a lot of research investigated persuasion and persuasive technological
systems. However, tailoring persuasive system behavior based on individual di�erences of users
have hardly been researched. A salesman can in a physical store adapt their sales tactics to cus-
tomer, however in a digital store this is harder to do. Persuasive systems (e.g. digital store) might
employ persuasive messages, but we expected that di�erent individuals will be more persuaded by
some persuasive principles than others.

Previously, two approaches have tried to tailor persuasive messages. First, Kaptein and Eckles
(2012) tailored persuasive messages based on previous successful persuasive interactions. They
used the term persuasion pro�le for the estimated e�ectiveness of di�erent persuasion strategies
that worked before. Second, Hirsch, Kang and Bodenhausen (2015) tailored persuasive messages
based on The Big Five personality traits. Based on earlier psychological research they framed
persuasive messages based on personality traits.

In the current research, we propose a third, more fundamental, type of approach. We argue that
people with certain personality traits might be more sensitive to certain persuasion principles.
That is, we investigate whether certain persuasive principles (e.g., those proposed by Cialdini)
might be more e�ective for inuencing people who have certain scores on the Big Five person-
ality traits. We argue that our approach is better suited than the persuasion pro�ling approach
to adapt system behaviour to di�erent situations. This is because persuasion pro�les are based
on previous successful persuasion attempts and ignore what worked for other, similar people in
these situations. So if we can persuade better based on stable personality traits persuasion might
become much more e�ective and consistent. We also note that the formulation adaption approach
of Hirsch and colleagues (2015), is hard to translate to di�erent persuasive messages.

In this study we investigate the relationship between The Big Five personality traits and Cialdini’s
(2012) six persuasion principle e�ectiveness. First, participants �lled out the Big Five question-
naire. Second, participants were presented with 3 stores, in which the 6 principles were implemen-
ted, in which they had to evaluate products. Lastly, participants also completed the Susceptibility
to Persuasion Scale (STPS).

Results showed that participants with high scores in the openness to experience or extraversion
traits are more easily inuenced by the social proof messages that were paired with product. Also,
participants with high scores in the extraverts trait are more easily inuenced by the reciprocity
principle that was paired with product. Our �nding is in line with previous research, which found
that extraverts are sensitive to rewards and �nd social interaction rewarding. Furthermore, we
expected people who are open to experiences see social proof as evidence that it could expand
their horizon.

This study also investigated the relationship of one’s personality on perceived susceptibility to
persuasion principles. Results showed that several relations were found. Participants high in
openness to experience were less convinced and people high in neuroticism stated that they were
more convinced by the social proof argument. These �ndings however are not in line with our
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own �ndings that showed that participants high in openness to experience trait were more positive
about the social proof persuasive principle when implemented with products. We expect this to
be due to the presentation bias that people who are open to experiences don’t want to seem to
be inuenced by social actors but still see the social proof messages that were implemented as
evidence that they should have at least tried a product.

The current results also showed that participants high in conscientiousness were more convinced
by the reciprocity principle and the commitment and consistency principle. We argue that these
relations are caused by the realization that interpersonal relationships are needed to achieve their
own goals. Furthermore, the people high in agreeableness also stated that they would be more
susceptible to the commitment and consistency principle. This might be due to the nature of
agreeable individuals to value interpersonal relationships. We want to argue that these persuasive
principles would work better when an avatar is introduced in the persuasive system, since our
persuasive message had no human element implementation in the message.

As shown, many relationships were found between personality traits and persuasive principal ef-
fectiveness and the expectation of persuasive principal e�ectiveness. In sum, this research showed
that, even with a fairly small sample, we can predict how e�ective a persuasive principle will be
based on an individual’s personality. This research also argues to look at what persuasive messages
worked for others in the same situation to tailor system behavior and not just at what worked
for an individual before. However, more research is needed on how to tailor persuasive systems to
individuals.

Keywords
Persuasion, personality, persuasive technology, personalization
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Chapter 1

Introduction

In a physical store a good salesman can see from the customers behavior what he/she might want
and adapt his sales tactics accordingly. From the behavior of the customer the salesman could
Figure out what products to promote and how to promote them. However, the sales tactics that
worked for the physical salesman have not yet been translated to the digital salesman. The amount
of people that can be reached with a digital shop increases exponentially, however the percentage
of people who were persuaded to buy lags behind (Kaptein, 2012). Recently, research on Persuas-
ive Technology has started investigating how technology might use inuencing strategies, but how
the digital salesman might adopt his sales tactics to particular individuals is largely undiscovered
country.

Previously, two approaches to tailored persuasion have been investigated. Firstly, Kaptein and
Eckles (2012) argued that while a persuasion principle (e.g., the principle of authority) might
work for most people, persuasion principles do not inuence everyone equally. They argued that
by measuring what persuasion principle was e�ective for a user before, a persuasion pro�le could
be constructed for a user, that can be used to adapt system behavior to that individual user.
Kaptein and colleagues (2015) in a later experiment successfully adapted system behaviour based
on these persuasion pro�les. That is, they used a persuasive principle for a person, that had shown
to be e�ective for that person earlier. They found that the �tted persuasion based on persuasion
pro�les performed better and kept working over a longer time span.

Secondly, Hirsch, Kang and Bodenhausen (2012) developed the approach of �tting persuasion
to user personality traits. That is, they adapted the wording of �ve persuasive appeals to a users
score on Big Five personality traits. The appeals used by Hirsch and colleagues were tailored
based on previous psychological research. They found that the right formulation of the persuasive
message for 4 personality traits out of 5 increased its e�ectiveness. So, di�erent from Kaptein
and colleagues (2015), Hirsch and colleagues (2012) did not select speci�c persuasive principles for
speci�c users, but rather, their adaptations only focused on the �tting formulation of persuasive
messages.

In the current research, we propose a third type of approach. We argue that people with certain
personality traits might be more sensitive to certain persuasion principles. That is, we investigate
whether certain persuasive principles (e.g., those proposed by Cialdini) might be more e�ective
for inuencing people who have certain scores on the Big Five personality traits. We argue that
our approach is better suited than the persuasion pro�ling approach to adapt system behaviour
to di�erent situations. This is because persuasion pro�les are based on previous successful persua-
sion attempts and ignore what worked for other, similar people in these situations. So if we can
persuade better based on stable personality traits persuasion might become much more e�ective
and consistent. We also note that the formulation adaption approach of Hirsch and colleagues
(2012), is hard to translate to di�erent persuasive messages.

The inuence of one’s personality on the e�ectiveness of persuasion principles. 1



CHAPTER 1. INTRODUCTION

Therefore, we argue that our approach has large potential to tailor persuasive messages and
we need to investigate the link between persuasion principles and personality traits. Indeed,
earlier research suggested that people with certain personality traits are a�ected more by certain
persuasion principles (e.g., people high in agreeableness want to uphold positive relations with
others and therefore might be susceptible to the commitment and consistency principle; Wiggins,
1991). However, direct evidence of the link between personality traits and persuasion principle
e�ectiveness is missing.

2 The inuence of one’s personality on the e�ectiveness of persuasion principles.



Chapter 2

Literature review

2.1 Persuasive systems

Social psychologists started investigating persuasion during the second world war (Hovland, Lums-
daine, & She�eld, 1949; Lewin, 1947; Stou�er, Suchman, DeVinney, Star & Williams, 1949).
Successful persuasion entails that the receiver of a persuasive message changes his/her attitude
according to the intent of the message. We are for instance inuenced by others to be competent
and have a correct view of our environment (White, 1959). Persuasion is part of human interaction
but persuasion also plays a role in human-computer interaction (Fogg, 2002). A computer can, just
like a human, inuence you to change your attitudes or behavior. The term persuasive technology
is used to describe a class of technologies that are designed to persuade. Humans are naturally
good inuencers because they can use the context and a person’s behavior to tailor persuasion.
Fogg argues that in the long run computers might become better persuaders than humans. It
might happen because computers are always on, are more persistent, can hold more and more
accurate information about the situation/person, allow for anonymous persuasion and can use
many modalities (e.g. audio, visual, graphics and animations). However, persuasive technology in
online stores currently is not as good as in the physical ones (Kaptein, 2012).

To understand how to persuade in an online store we �rst need to know how persuasion works.
Many theories from psychology research have been developed to explain persuasion; Some of the
most researched are Theory of Planned Behavior (TPB, Figure 2.1, Azjen, 1985, 1991) and the
Elaboration Likelihood Model (Petty & Cacioppo, 1983). In the TPB a central factor is the in-
dividuals intention to perform a given behavior. If a persons own (internal) attitude is strong to
perform a behavior he/she will be more likely to perform it. Secondly, subjective norms (what
others think you should do) can inuence what a person thinks the right intention should be in a
given situation. Lastly, a person’s perceived behavioral control implies that behavior is strongly
inuenced by their ability to perform it. However, the TPB does not specify how one might be
able to personalize persuasion to individuals and is criticised for being to description. Making it
hard to use in building new persuasive messages.

Another theory that helps us understand how a store clerk might be able to inuence consumers
is the Elaboration Likelihood Model (ELM, Figure 2.2) by Petty, Cacioppo and Schumann (1983).
The ELM argues that persuasion can happen via one of two routes. The �rst route is the central
route to persuasion, in which the receiver has both the motivation and ability to actively process
a persuasive message. This implies that the arguments are carefully considered, they also argue
that this route can create an enduring attitudes change. The second route is the peripheral route,
in which the arguments are not actively processed. When either the motivation or ability to pro-
cess is absent the ELM states that the persuasive message will be judged by persuasion cues. An
example of such a cue is the amount of arguments that are made in persuasive message or how
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Figure 2.1: Theory of Planned Behavior (p. 182, Ajzen, 1991).

good looking the persuader is. The ELM has shown to explain a moderating e�ect on persuasion.
Since the development of this theory some conceptions have changed. Researchers now argue that
the two routes are extremes and the reality is more like a continuum, and both routes can work
conjoint (Petty et al. 1997). Showing that persuasive messages need optimize the message for
both routes.

Figure 2.2: The elaboration likelihood model (p. 6, Petty & Cacioppo, 1983).

4 The inuence of one’s personality on the e�ectiveness of persuasion principles.



CHAPTER 2. LITERATURE REVIEW

2.2 Persuasive principles

As noted, how persuasion works has been heavily research by psychologists over the last decades.
These theories like the Theory of Planned Behavior and the Elaboration Likelihood Model can
give an expectation to why persuasion is successful or not. However these theories are descriptive
and more speci�c strategies are needed increase the e�ectiveness of persuasive messages in online
stores. The term persuasive principles is used to describe a successful mechanisms which can be
used to inuence people. These principles are more concrete and show actual implementations.
Most of these principles focus on compliance gaining and in reference to the Elaboration Likelihood
Model mainly work in the peripheral route of processing. Many researchers have made divisions
of these principles with a varying degree of granularity. Kellermann and Cole (1994) developed
64 principles, Fogg (2002) developed over 40 di�erent strategies and Cialdini (2012) created 6
inuence principles. These taxonomies are inherently not based on theory (O’Keefe 1994). How-
ever, grouping persuasion strategies helps to give designers an expectation of the e�ect. Cialdini
developed 6 inuence principles based on years of observing successful salesmen/women at work.
Cialdinis division is fairly straightforward and general in that it covers many di�erent persuasion
approaches. Also the limited number of Cialdinis principles makes them viable for further research
as was also argued by Kaptein and Eckels (2012). The 6 inuence principles developed by Cialdini
will be discussed next.

Liking
The �rst inuence principle developed by Cialdini (2012) is the liking principle. The liking principle
states that when a persuader is good looking or known to the receiver this increases persuasion.
Cialdini argues that there are three aspects to this principle. First, we inherently like a person
that is physically attractive (Olson & Marshuetz, 2005). Second, we are more strongly persuaded
by people who are or look similar. Similar people are expected to hold the same values and norms.
Similarity does not have to be speci�cally mentioned, researchers even found that when people
dressed similarly they were more persuasive (Emswiller, Deaux & Willits, 1971). Third, we make
associations when something good or bad happens when a person is close to it. Manis, Cornell &
Moore (1974) showed that a bearer of bad news will be disliked for it. Implementing the liking
principle in a digital shopping experience can be more straightforward for some product categories
than others. When a store is selling clothing it seems implied that a good looking person wears the
attire. However, some persuasive messages would be served by showing the similarities between
the persuader and the receiver (e.g. when selling dishwasher soap). How the liking principle is
implemented therefore depends on the context and the product that is being sold.

Reciprocation
The second inuence principle described by Cialdini is the reciprocation principle. This principle
tells us that we should repay in kind (Kunz & Woolcott, 1976). Reciprocation can be used without
it being invited and the person receiving generally feels the need to unburden his/her self of the
debt (Paese & Gilin, 2000). What is exchanged reciprocally is willingness to provide what the
others need (Clark, Mills & Corcoran, 1989). There is a genuine distaste for a person who does
not conform to the reciprocation rule (Wedekind & Milinski, 2000). This rule is quite powerful
and overpowers other factors in the persuasion process (Regan, 1971). In Regans experiment an
accomplice o�ering participants a free coke before asking to buy ra�e tickets increased his sales
rates drastically. Regan also investigated if liking the accomplice was part of the exchange. He
found that how much the participant liked the accomplice had an e�ect when reciprocation was
not used. However, when the free gift was introduced the liking principle was no longer of inu-
ence. Such an exchange can be of unequal value, the conspirator in Regans experiment had a 500%
return in investment. The reciprocation strategy promotes action as a response to the persuaders
action. To translate this to a digital shopping experience many stores have opted to give a few
euros discount without the customer asking for it in return for a minimum order size. However,
this translation often lacks the human element and the general distaste for a person who does not
conform (Mills & Corcoran, 1989) is expected to be less feared by customers due to the anonymity.
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Commitment and consistency
The third inuence principle described by Cialdini is the commitment and consistency principle.
The commitment and consistency principle is based on theories of cognitive dissonance theories
(Festinger, 1957). This theory states that when evidence is given that contradicts one’s views
discomfort is experienced to motivate a change of these views. For example, in an experiment
done by Freedman and Fraser (1966) participants were asked to place a small sign that read Keep
California beautiful on their lawn. Almost everyone allowed this, the message was in line with
their own views and it was pretty much unobtrusive. Two weeks later the experimenters requested
to place a drive careful billboard. Almost half of the participants agreed even though the initial
commitment was for a di�erent cause. When no �rst request was made, only few people allowed
the big billboard.

How long a change in beliefs holds is determined by if it was a person’s own internal choice
or an external factor (e.g. due to an undesired consequence). In an experiment by Freedman
(1965), children were asked to not play with a toy or risk punishment. Alternatively they just
asked the children just not to play with the toy, without the punishment consequence. They found
that the children at risk of punishment only complied right after threat of punishment. After a few
weeks the children had the punishment threat removed and the availability to play with the toy
and others. The children that were told the initial threat played the most with the toy. Freedman
argued the other children did not play with the toy in accordance to cognitive dissonance theory
and made arguments internal why not to play with the toy.

Social proof
The fourth inuence principle described by Cialdini is the social proof principle. That is, we look
at what others think to determine what is correct (Lun et al, 2007). In an experiment by Bandura,
Grusec and Menlove (1967) the social proof principle was implemented to show that people learn
from others. In their experiment children who were afraid of dogs watched a movie of a child
playing with a dog for 20 minutes a day. After only four days 67 percent of the children were
willing to play with a dog, which shows that the social proof principle can be very e�ective.

The social proof principle is strongest under uncertainty (Sechrist & Stangor, 2007). When we
do not know what to do we mimic or learn from others. Just like in the liking principle when
similarity (personal dispositions, context or actions) is high we are more inclined to follow the
others lead (Abrams, Wetherell, Cochrane, Hogg, & Turner, 1990; Parks, Sanna and Berel 2001).

Authority
The �fth inuence principle described by Cialdini is the authority principle. Authority Figures
are expected to hold a greater knowledge on a topic and we respond to the symbols of authority
rather than the content of the argument. In an experiment Milgram (1974) tested the inuence of
authority. It involved a fake shock machine in one room and a conspirator in another room with
an audio connection. The participant was asked by the experiment guide to give shocks when
the conspirator answered wrongly. There were two conditions: the experiment guide wore a lab
coat or not. The guide kept asking to increase the voltage at a wrong answer and the participant
could hear the conspirator scream clearly after a few shocks. This experiment showed that many
of the participants (around 65%) dealt fatal voltages when they were asked by the person in the
lab coat. Happily, the shock machine was not hooked up and the conspirator was just an actor,
but his experiment did show the power an authority Figure holds.

Scarcity
The sixth inuence principle described by Cialdini is the scarcity principle. This principle is linked
to our tendency to avoid loss. In gambling experiments we clearly avoid losses even if these bets
are of equal value (Hobfoll, 2001). Especially under risk and uncertainty we tend to avoid loss
(Tversky & Kahneman, 1981). This principle works because we assign more value to items that
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are in short supply (Lynn, 1989).

Research suggests that there are two aspects that can increase the e�ectivity of the scarcity prin-
ciple. First, things that recently became inaccessible are more desirable. This can be explained
with the theory of psychological reactance (Brehm, 1966). Whenever a free choice is limited or
threatened the need to retain it makes these freedoms more valued. Secondly, another moment
where scarcity is more e�ective is when there is competition for a resource (Worchel, Lee & Ade-
wole, 1975). When we are faced with direct rivalry for a good it becomes more valuable.

2.3 Individual differences and persuasion

Persuasive principles can be used to increase the e�ectiveness of a message. However, who is receiv-
ing the message also plays a role in how e�ective it will be. Not everyone is convinced equally by a
message. Interpersonal di�erences have been shown to a�ect persuasion. For example, Haugtvedt
and Petty (1992) investigated if people can have di�erent needs for cognition. Their experiment
�rst gave participants a message stating that a food additive was unsafe. Right after the �rst
message participants were presented with a counter message. People high in need for cognition
were more resistant to the counter. This shows that a persons individual di�erence can mediate
the e�ectiveness of a persuasive message. But before we dive into how interpersonal di�erences
a�ect persuasion, we need to know what information a persuasive system can gather on personality.

There are two logical types of data we can collect from a person, explicit and implicit. Ex-
plicit data from a person involves self-reporting on behavior or traits. Implicit data that can be
gathered means that an individual is not speci�cally aware of being monitored. An example would
be that a webshop logs a customer’s purchasing behavior. According to Kaptein and colleagues
(2015) persuasion pro�les could also be seen as implicit measures of personality, describing a sus-
ceptibility to the persuasion principle that is employed in a persuasive message.

There are several aspect of ones personality that are open to change. A person’s domain know-
ledge, attitudes, norms and current values can change over time. For example by learning more
about a certain product domain. This could lead to a di�erent response to a persuasive message
because they are more involved and knowledgeable about a product. The focus in this research is
on individual di�erence that are stable over di�erent situations. Therefore, We want to focus on
what these personality traits tell about the e�ectiveness of certain persuasion principles.

Personality traits
Individual di�erences in personality have been explicitly measured with the Big Five (Goldberg,
1990; McCrae & John, 1992; John, Naumann, Soto, 2008). The Big Five is based on an analysis
of natural language people use to describe themselves and others. The Big Five is based on the
assumption that relevant and salient personality traits are encoded in language (John, Naumann,
Soto, 2008). The measurement instruments developed based on the Big Five ask the participant
to �ll in a 5-point Likert scale asking if something applies to them. The Big Five factors have
been developed to explain fundamental traits of human personality. The big �ve factors have been
renamed several times. The latest works use these labels: Extraversion, Agreeableness, Conscien-
tiousness, Neuroticism, and Openness to experience. John and colleagues (see Table 2.1) reviewed
the Big Five variables providing an overview of the concepts.

The inuence of one’s personality on the e�ectiveness of persuasion principles. 7
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Table 2.1: The OCEAN’ of Personality De�nition and Explication of the Big Five Domains (p.
120, John et al., 2008).

Verbal
factor
labels

Extraversion
Energy Enthu-
siasm

Agreeableness
Altruism
A�ection

Conscientious-
ness Con-
straint Control
of impulse

Neuroticism
Negative
Emotionality
Nervousness

Openness Ori-
ginality Open-
Mindedness

Conceptual
de�nition

Implies an
energetic ap-
proach toward
the social and
material world
and includes
traits such
as sociabil-
ity, activity,
assertiveness,
and positive
emotionality.

Contrasts a
prosocial and
communal
orientation
toward others
with antag-
onism and
includes traits
such as altru-
ism, tender-
mindedness,
trust, and
modesty.

Describes
socially pre-
scribed im-
pulse control
that facilitates
task- and
goal- directed
behavior, such
as thinking
before act-
ing, delaying
grati�cation,
following
norms and
rules, and
planning, or-
ganizing, and
prioritizing
tasks.

Contrasts
emotional
stability
and even-
temperedness
with negative
emotionality,
such as feel-
ing anxious,
nervous, sad,
and tense.

Describes
the breadth,
depth, ori-
ginality, and
complexity of
an individual’s
mental and
experiential
life.

Behavioral
examples

Approach
strangers at
a party and
introduce
myself; Take
the lead in
organizing a
project; Keep
quiet when I
disagree with
others (R)

Emphasize the
good qualities
of other people
when I talk
about them;
Lend things to
people I know
(e.g., class
notes, books,
milk); Console
a friend who is
upset

Arrive early
or on time for
appointments;
Study hard in
order to get
the highest
grade in class;
Double-check
a term paper
for typing
and spelling
errors; Let
dirty dishes
stack up for
more than one
day (R)

Accept the
good and the
bad in my
life without
complaining
or bragging
(R); Get upset
when some-
body is angry
with me; Take
it easy and
relax (R)

Take the time
to learn some-
thing simply
for the joy
of learning;
Watch docu-
mentaries or
educational
TV; Come
up with novel
set- ups for
my living
space; Look
for stimulating
activities that
break up my
routine

The Big Five taxonomy is a common, operational framework to describe personality (John et
al., 2008). The Big Five has been tested many times and is generalizable in that it holds across
di�erent samples and implementations (John and Srivastava, 1999). This measurement tool is
also subjected to the self report bias of ones personality. The e�ect of ones personality on the
persuasion principles however has not been researched directly. Therefore we will shortly review
the Big Five personality traits and connect them to the persuasion principles based on our own
insights and previous research.

Openness to experience
The openness to experience factor is related to intellect and the ability to learn and reason. But
beside the intellect factor Lonky, Kause and Rodin (1984) argue that it is the willingness to pursue
questions that lead to mental development. McCrae and Costa (1997) describe individuals that
are artistic and investigative interests, based on the items involved. Gerber and colleagues (2013)
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found that people high in openness to experience were more susceptible towards voting when con-
fronted with a social proof argument. In their persuasive message participants were pointed out
that others can �nd out if you voted and the researchers suggested that not voting might lead to
social embarrassment. Gerber and colleagues found that people high in openness to experience
where most easily convinced to vote (out of the �ve personality traits), this might be due to the
social norm that voting is the correct thing to do. Therefore we would expect that the social
principle would work best for this group.

Agreeableness
The agreeableness factor is related to interpersonal relations (Graziano & Eisenberg, 1997). Hogan
(1983) argued that agreeableness stems from the need for human groups to work together. Wiggins
(1991) suggested that the individual di�erences in agreeableness might be a motivational system
in which people strive for intimacy, union and solidarity with the groups they belong too. More
speci�cally, agreeableness factor describes individual di�erences in the motivation to maintain pos-
itive relations with others. We would argue that people high in agreeableness would be susceptible
to the commitment and consistency principle and reciprocity principle since they want to uphold
positive relations.

Conscientiousness
People high in conscientiousness are described by John and colleagues (2008) as people high in
impulse control that facilitate task and goal directed behavior. Roberts, Chernyshenko, Stark and
Goldberg (2005) analysed within the major personality inventories what described a conscientious
individuals best. They found that the factors for industriousness, order, self-control, responsibil-
ity, traditionalism and virtue where most descriptive of the trait. However, they did not focus on
what this might mean for persuasion. Hogan and Ones (1997) argued that conscientious people
are especially committed to the authority; They argue that conscientious people value social hier-
archy and strive to climb this hierarchy. Therefore we would expect the same to hold true with
the authority persuasion principle described by Cialdini.

Extraversion
Extraversion or positive emotionality as described by Watson and Clark (1997) argued that there
are six facets in the extraversion factor of the Big Five: venturesome (feelings of excitement seek-
ing and desire for change), a�liation (feelings of warmth and gregariousness), positive a�ectivity
(feelings of joy and enthusiasm), energy (feeling lively and active), ascendance (feeling dominant
or being an exhibitionist), and ambition (valuing achievement and endurance)(p. 453, Lucas et al.,
2000). In regards to persuasion Lucas and colleagues (2000) found that extraversion describes ones
internal sensitivity to rewards. In a paper about Get-Out-The-Vote (GOTV) appeals Gerber and
colleagues (2013) tested a persuasive message employing social pressure, this had a negative e�ect
on extraverts. Based on Lucas and colleagues description we argue that the reason for this is that
extraverts are less inuenced by other social actors as they are seen as the dominant inuencer.
Therefore we would expect Cialdinis social principle to work counterproductive.

Neuroticism
According to John and colleagues (2008) neuroticism describes a person’s emotional stability.
They also argue that people high in this factor are more likely to avoid conicts. Carver, Sutton
and Scheier (2000) argue that in goal orientated behavior there are two distinct processes. One
orientated towards positive goals and one away from undesired goals. They summarized several
research papers to show that di�erent brain regions are activated for the one or the other process.
The two processes are di�erent in that the positive goal is approach orientated. The undesired
goal process is avoidance orientated. The distinction they make is that the avoidance orientated
process just moves away from the undesired goal and not toward the desired opposite of this goal
(see Figure 2.3). Carver, Sutton and Scheier then also looked at which personality characteristic
might explain an susceptibility to approach or avoidance. To this extent Hirsh and Inzlicht (2008)
measured the brain’s responses to negative feedback and found that people high in neuroticism
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respond more to negative feedback. In regards to six persuasive strategies mentioned by Cialdini
we could argue that neurotic individuals want to avoid commitment or possible consistency ques-
tions. Therefore, we would argue that this principle and the reciprocation principle should be less
e�ective.

Figure 2.3: The e�ects of discrepancy-enlarging feedback systems (Carver & Scheier, 1998).

2.4 Personalizing persuasion

Personalization of persuasion implies that we adapt system behavior to individual needs. Previ-
ous research done in marketing showed that adapting a product to customer segments and the
situation is the smart thing to do (Dickson, 1982). However, marketing research generally does
not take individual di�erences into the mix. Taking a user’s segment to account is one thing,
however as Fogg (2002) argues as technology advances more information about the user might be
used to personalize the persuasive messages. As described in the introduction two methods have
been tried before to personalize persuasion. We will go into detail on how these two methods were
implemented before to give a better overview on how they work.

First, Kaptein and colleagues (2015) in their �rst experiment focused on reducing snacking beha-
vior by adapting the persuasive message that were send via SMS. They adapted which persuasion
principles was used based on what was e�ective before (persuasion pro�ling). In this experiment
they started by employing the Susceptibility to Persuasion Scale (Kaptein, Ruyter, Markopoulos
and Aarts, 2012) to adapt the �rst persuasive messages. This explicit measurement poses questions
like Whenever I commit to an appointment I always follow through. to measure if the commit-
ment principle would work on that person. Then adaptation was based on a Thompson sampling
algorithm (Scott, 2010). That means, they �rst calculated the success chance of every principle
and then did a random draw with every principle weighted accordingly. That is, every persuasion
principle could still be selected but just with a weighted probability. Then if a message was suc-
cessful they adapted the next message with a higher probability for the persuasion that was in the
message. Their adaptation conditions was better at convinced users to snack less compared to a
random selection of the persuasive messages. In their second experiment they also investigated
a di�erent context. In their third experiment they did a large scale experiment with just the
implicit measurements of which persuasive message was e�ective before. With their experiments
they showed that a persuasive system can learn from failed or succeeded persuasion attempts and
adapt a system’s behavior on this data. Kaptein and colleagues also showed that these messages
stay e�ective over a longer time span when tailored to the individual.
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Second, Hirsch, Kang and Bodenhausen (2012) argued that based on the Big Five personal-
ity traits (Goldberg, 1990) persuasive messages could be formulated better. So they created 5
tailored messages, based on previous research, and measured how well they were received. They
argued that extraverts are especially sensitive to rewards and experience social situations as more
rewarding (Lucas et al., 2000), agreeable individuals value communal goals and interpersonal
harmony (Graziano & Eisenberg, 1997), conscientious individuals value achievement, order and
e�ciency (Roberts, Chernyshenko, Stark & Goldberg, 2005), neurotic individuals are especially
sensitive to threats and uncertainty (Carver, Sutton, & Scheier, 2000; Hirsh & Inzlicht, 2008),
and open individuals value creativity, innovation, and intellectual stimulation (McCrae & Costa,
1997). With 322 participants they found that matching the phrasing of a persuasive appeal with a
person’s personality traits increase the e�ectiveness; This was the case for the factors extraversion,
agreeableness, conscientiousness, openness/intellect but not for the neuroticism factor. Showing
that when a person’s personality is known an advertisement can be framed in a more persuasive
manner. Making new messages based on their �ndings however might prove di�cult, since this
has not been tested in di�erent scenarios or with di�erent products. Also, they only changed the
wording of the persuasive messages which makes it hard to use these �ndings in other persuasive
messages.

Personalization based on what worked for others
Kaptein and colleagues (2015) focussed on personalizing persuasion based on what messages suc-
ceeded before, for an individual, but did not focus on what worked for others. Another form of
personalization that incorporates knowledge about other user in a persuasive message is a recom-
mender systems. These systems look at user to user and product to product similarities to predict
which item one might also be interested in based on the users input. For example, a movie recom-
mender tasked with predicting which movie one might also like needs users to rate movies. The
ratings a user provides on a movie show the preferences of that user on the movie that is rated.
These movies are also rated by other users and all these ratings together say something about
the movies and who likes them. A recommender system can, based on these ratings, calculate
similarities between movies and users. The current research of recommender systems does not
look at how a persuasive principle would a�ect a recommendation. For example, a recommender
system �nds the a recommended movie based on what you liked before. This recommendation can
be joined with a persuasive message like This movie won 5 Emmys in 2013 which might inuence
how good the recommendation is.

Before a recommender system can make a prediction on what someone might also like they need
to know their preferences. Kaptein and colleagues (2015) measure these preferences when a per-
suasive messages failed or succeeded. As with their research they could only started to adapt
system behavior when these preferences were known; the same holds true for a recommender
system. However, besides that a recommender system needs to learn about a user before it can
recommend it also needs knowledge about the other users. In recommender system literature this
is called the cold start problem. This is the moment that the system lacks information about users
and their preferences. In this stage a recommender system cannot look at other users to see what
the current user might also appreciate since there is no other user in the system. To overcome
this users have to give their preferences as stated before. Then when enough data is collected the
recommender system can start to predict.

Several di�erent algorithms have been researched in the past with recommender systems. Koren
and Bell (2011) give an overview of the most successful practices. Matrix factorisation (Koren, Bell
and Volinsky, 2009) is one of the most successful methods. It uses a realisation of a latent feature
model, combining the rating pattern by users into vectors. These latent features say something
about a user and also about the items that are rated by the users. In these latent features similar
items or users are close together. So for example, if two users rate the same movie the same they
will be close together on these latent features. They will probably also have similar taste in movies
and get similar movies recommended.
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Chapter 3

Research objectives

In our research we will �rst search for a psychological basis to predict the connection between a
personality trait and persuasion tactic. An example of such a connection can be found in research
done by Hogan and Ones (1997), who reviewed the Conscientiousness construct found that people
high in this trait are especially committed to the norms of authority. When we look at the 6 per-
suasion principles we want to argue that the authority principle should therefore also be e�ective
on people high in this trait. However we do realise that one personality trait will probably not
explain all of the variance in persuasion. This �rst part of the research leads to the following
research question:

Research question 1: What is the relationship between a users personality traits and the ef-
fectiveness of speci�c persuasion principles? Based on previous research we already discussed
some expectations between personality traits and the persuasive principle e�ectiveness. This part
of the research is quite exploratory and our expectations can be formulated in these six hypotheses:

Hypothesis 1a. We expect to �nd a (negative) correlation between a users score on
the personality trait of neuroticism and that users evaluation of a product that was
promoted using the persuasion principle of reciprocity.
Hypothesis 1b. We expect to �nd a (negative) correlation between a users score on
the personality trait of extraversion and that users evaluation of a product that was
promoted using the persuasion principle of social proof.
Hypothesis 1c. We expect to �nd a (positive) correlation between a users score on the
personality trait of openness to experience and that users evaluation of a product that
was promoted using the persuasion principle of social proof.
Hypothesis 1d. We expect to �nd a (positive) correlation between a users score on
the personality trait of agreeableness and that users evaluation of a product that was
promoted using the persuasion principle of commitment and consistency.
Hypothesis 1e. We expect to �nd a (positive) correlation between a users score on
the personality trait of agreeableness and that users evaluation of a product that was
promoted using the persuasion principle of reciprocity.
Hypothesis 1f. We expect to �nd a (positive) correlation between a users score on the
personality trait of conscientiousness and that users evaluation of a product that was
promoted using the persuasion principle of authority.

One might realize that the liking and the scarcity principle is not mentioned in the above sub
questions. We have little expectations based on previous research for these principles. However
we would argue to still measuring these principles to provide a picture for all the persuasion prin-
ciples as done by Kaptein and Eckles (2012) and to stimulate further research inquiries.

The second part of this research focuses on improving personalization tactics for persuasion. We
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want to research if a persuasion principles can be selected based on what successfully inuenced
other users. To do this we propose to employ a matrix factorisation algorithm that looks for
similarities between users to identify the right strategy.

Research question 2: Which approach can select the most e�ective persuasion prin-
ciples (over di�erent situations): selecting persuasion principles based on a persuasion
pro�le, or selecting persuasion principles based on what successfully inuenced other
user, similar in personality?
Hypothesis 2. We expect that based on what successfully inuenced other users (sim-
ilar in personality scores) we can select more e�ective persuasion principles (over di�erent
situations) than based on a users persuasion pro�le.

We expect that users that are similar (in regards to personality) will predict persuasion better
than just looking at what worked before. This is because every persuasion attempt di�ers on the
basis of product, message and situation. So when there is still no information available about
a person no prediction can be made on which persuasion principle is most e�ective. Only when
the �rst and second attempt have been done the persuasion pro�le contains knowledge on what
inuenced a person. This is not the case when we �rst measure the personality traits. We can
then already look at similar users to see what worked for them. We note however that this does
require knowledge gathering before the �rst persuasion attempt.

Furthermore we expect that the persuasion pro�ling might become more accurate over time com-
pared to just looking at similar users. The more knowledge is available about the user the better
a prediction usually gets. So, especially in the beginning we expect the persuasion pro�les to be
unstable while the personality traits are not because of this lack of data. However, this is espe-
cially important for persuasive systems because usually in the beginning these persuasive message
need to work. For example if we look at a ecommerce, if the �rst few persuasive messages do not
succeed the customer has usually already left the site unsatis�ed without buying anything. But if
we knew a person’s personality or at least have knowledge about other people who have been in
this situation then we can start to improve the persuasive system.
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Chapter 4

Methods

Design
To test our hypothesis, we will assess relations between a users score on a personality trait and
that users evaluation of a product that was promoted using a speci�c persuasion principle. In this
correlational study we used a repeated measures design to test persuasive message e�ectiveness, in
which every participants was tasked with evaluation many products with the persuasion principles
implemented. We also employed the STPS as used by Kaptein and collegues (2015) as a subjective
measure of how well persuasive messages might work.

Participants
Participants were 95 recruited with use of the HTI participant pool (Eindhoven University of
Technology). A total of 47 men and 48 women participated in the study. The selection criteria
older than 18 and younger than 35 was used for this experiment. We selected this age group
because they are familiar with online shopping. Participants were compensated for their time (4
euro for an estimated 20 min). Participants completed the study via an online survey system.

Procedure
The invitation for this study posed that participants were going to evaluate products and had to
answer some questions about their personality. Participants were �rst asked to sign an informed
consent notice. Then, the participants were instructed to complete the 44 Likert scale items of
the Big Five Inventory (BFI, John, Donahue and Kentle, 1991, see Appendix A) which measures
the personality of the participants. This is well validated measurement for the Big Five person-
ality traits. An example question would be Remains calm in tense situations which is a reverse
measurement for the neuroticism personality trait.

Next, participants were presented with an explanation about the next part of the research. Se-
quentially, they were presented with seven web pages with a book, an image, the title and a short
description and �ve questionnaire items. The books were selected from Amazon.com and fell in the
same price range (11-15), were of the Science Fiction & Fantasy genre, all had 4-5 stars and none
were best sellers. The descriptions were adapted to be of almost equal length and any inuence
tactics already employed were removed from the description or images.

Each book was accompanied with a reason why it was selected, which appeared just below the
book title (see Figure 4.1). These reasons employed Cialdinis six inuence principles and also a
control. All six of Cialdinis principles to be able to compare the persuasion pro�les (Kaptein et
al., 2015) to personalization based on a person’s personality during the analysis (hypothesis 2).
These messages implemented the authority, social proof, reciprocity, commitment and consistency,
liking and scarcity principles (see Table 4.1).
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Table 4.1: Inuence principles applied to books (1), whiskys (2),stereo sets (3).

Persuasive principle Implementation

Control 1. This book is randomly selected from our product o�erings.
2. This whiskey is randomly selected from our product o�erings.
3. This stereo is randomly selected from our product o�erings

Scarcity 1. This book is a limited edition and signed by the author. Availability is
limited.
2. This whiskey is almost sold out. There are only a few bottle left for purchase
from this distillery.
3. The manufacturer is not able to keep up with demand, there are only 3
more units for sale.

Consensus 1. Over a million copies have been sold worldwide.
2. This whiskey was most popular in your region.
3. This our most sold stereo system.

Authority 1. Based on the Experts Book Exchange Top 20, this book is among the most
talked about in the past year.
2. Recommended by whiskey expert Heather Greene. This bottle is her top
pick for this autumn.
3. Voted best stereo system in its category by the dutch consumer association.

Reciprocity 1. If you purchase this book you will receive a 5 euros cash back from the
publisher.
2. For every bottle sold we will donate 5 euros to the World Wildlife Fund.
3. Your will receive a 40 euros cash back voucher on this product.

Liking 1. This book is a best seller among other customers like you.
2. In a personal testing sample among students this whiskey was rated a top
favorite.
3. Other participants in this study chose this stereo system as their favorite.

Commitment and
consistency

1. On the basis of your previous evaluations you should also like this book.
2. Based on your previous answers you should also appreciate this whiskey.
3. Previous answers tell us that this stereo system is the best the �t.

When the �rst seven books were evaluated the participants went through the same process for
two other shopping experiences. The reason for three di�erent shopping experiences is to be able
to compare Kaptein and colleagues (2015) persuasion pro�les to personalisation based on person-
ality in di�erent situations. We used di�erent product categories to simulate di�erent situations
in which persuasion can be used. The second store o�ered seven whiskeys and the other seven
stereos, the information about the whisky was gathered from Underthelabel.com and where from
Scotland, fell in the same price category (20-50) and had about the same amount of views on
the site. The seven audio speaker sets were selected from the review site Tweakers.net and had
about the same rating, where of the same bookshelf caliber with only two speakers in the set. We
adapted the speci�cations of the speaker sets to appear very similarly in quality. These products
like the books were also implemented with the persuasive principles employed as with the books
(see Table 4.1 and appendix B). Participants were randomly assigned to di�erent order of the
persuasive principles. However the product order was kept consistent to control for di�erences in
the product appeal.

Lastly, to measure which persuasion principle works best we also employed the Susceptibility to
Persuasion Scale (STPS, Kaptein et al., 2012, see appendix C). This 26 item long questionnaire
asked participants if they thought a statement applied to them. An example would be the question
When I am in a new situation I look at others to see what I should do. to measure how the social
proof principle might a�ect participants.

Measures
The �rst part of the research uses the Big Five Inventory (BFI) as developed by John, Donahue
and Kentle (1991, also see John et al., 2008). The Big Five can be measured more accurately
with bigger questionnaires like NEO-PI-R (Costa & McCrae, 1992, 240-items). However we ex-
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Figure 4.1: Appearance of the bookstore with the social proof principle is implemented(blue
box). The evaluation questions can be found below the book description.

pect the NEO-PI-R to be a strain on our participants. The BFI questionnaire is a 44 item long
questionnaire with a 5-point Likert scale to indicate if a concept applies to your personality. The
full questionnaire can be found in appendix A. The personality traits extraversion, conscientious-
ness, neuroticism, openness to experience all scored above the advised �> .7 in the reliability test.
Except for the personality trait agreeableness (�= ,62), however this study has a relative small
sample size which a�ect these statistics. For the analysis the scores were computed using John
and colleagues (2008) instructions (see the Appendix A).

Secondly, to measure how well products were received the participant were asked receives 4 ques-
tions (completely cf. Kaptein and Eckles 2012) to subjectively evaluate the products (see Table 4).
Also a question was added to see if they knew the product, this might be an inuence on their
judgment.

Table 4.2: Evaluations questions paired with the book product (based on Kaptein et al., 2015).

1. How likely would you be to recommend this book to your friends? (Very unlikelyVery likely)

2. How much would you enjoy reading this book? (Would not enjoy at allWould enjoy very much)

3. How would you judge the quality of this book? (Very poor qualityVery good quality)

4. How likely would you be to buy this book if you were going to buy a book? (Very unlikelyVery
likely)

5. Have you read this book? (Yes-No)

Lastly, the Susceptibility to Persuasion Scale (STPS) by Kaptein and colleagues (2012) was used.
This questionnaire has not yet been validated thoroughly but it is the only measure of Susceptibility
to Persuasion for the Cialdini six currently available. This questionnaire was placed last to prevent
participants from becoming overly aware of what was adapted in the product evaluations. The
reliability for the STPS was also tested for the six persuasive principles: reciprocity principle (�
= .68), scarcity principle (� = .650), authority principle (� = .6), commitment and consistency
principle (� =.63), social proof principle (� = .5), liking principle (� = .36). Again this study
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has a relative small sample size, but the liking principle was removed for further evaluations due
to its poor internal consistency.
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Chapter 5

Results

Demographics
No signi�cance was found for the demographics age and gender. A total of 94 participants com-
pleted the experiment. Of which 48 participants were female and 47 were male. The mean age
was 22.5 years old which clearly shows that the respondance were for the most part students with
some exceptions.

Relations between the big �ve personality traits and the persuasive principles based
on theory
In order to investigate the 6 hypotheses that were stated based on our previous expectations
(hypothesis 1a-1f), two sets of data were investigated. First, a repeated measures analysis was
conducted which investigated if the personality trait covaried with the three reciprocity persuasive
messages. A signi�cant covariate would implicate that a personality trait can explain the variance
of the persuasive principle e�ectiveness. Before we could run a repeated measures analysis the
participants provided evaluations of the products but to select the persuasive message e�ectiveness
�rst the variance of the control message for the product was subtracted. Secondly, we investig-
ated if a personality trait correlated with the persuasive principle subscale in the Susceptibility to
Persuasion Scale (STPS). A signi�cant correlation would implicate that a personality trait items
and the STPS items have common variance.

Hypothesis 1a expected a negative correlation between the neuroticism personality trait and the
persuasion principle of reciprocity. First, a repeated measures analysis was employed to invest-
igate if the neuroticism trait was a covariate for the three reciprocity persuasive messages that
were joined with the three product categories. Results provided no evidence in support for H1a.
Second, a regression was conducted with the neuroticism personality trait as an independent vari-
able and the reciprocity principle subscale (STPS) as the dependant variable. Results provided
no evidence to support H1a. We conclude that hypothesis 1a was not supported.

Hypothesis 1b expected a negative correlation between the extraversion personality trait and
the persuasion principle of social proof. First, a repeated measures analysis was employed to
investigate if the extraversion trait was covariate for the three social proof messages that were
joined with the three product categories. The covariate, extraversion personality trait, was signi-
�cantly related to the participants social proof message e�ectiveness, F(1,91) = 4.2, p < .05. The
parameter estimates for the extraversion personality trait that predict the social proof message
e�ectiveness are for the books B = .13, t(93) = .76, p = .45, whiskys B = .34, t(93) = 2.42,
p < .02, and the stereos B = .05, t(93) = .26, p = .8. These results indicate that participants
high in extraversion were inuenced positively by the social proof messages. However, based on
Gerber and colleagues (2013) �ndings we expected a negative correlation between extraversion and
the social proof messages. Second, a regression was conducted with the extraversion personality
trait as an independent variable and the social proof principle subscale (STPS) as the dependant
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variable. Results provided no evidence to support H1b. We conclude that hypothesis 1b was not
supported.

Hypothesis 1c expected a positive correlation between the openness to experience trait and the
persuasion principle of social proof. First, a repeated measures analysis was employed to invest-
igate if the openness to experience trait was a covariate for three social proof persuasive messages
that were joined with the three product categories. The covariate, openness to experience person-
ality trait, was signi�cantly related to the participant’s social proof message e�ectiveness, F(1,91)
= 4.1, p < .05. The parameter estimates for the openness to experience personality trait that
predict the social proof message e�ectiveness are for the books B = .40, t(93) = 2.12, p < .04,
whiskys B = .15, t(93) = .95, p . = .34, and the stereos B = .01, t(93) = .08, p . = .94. These
results are inline with H1c and indicate that participants high in openness to experience were
inuenced positively by the social proof messages. Secondly, a regression was conducted with
the openness to experience trait as an independent variable and the social proof principle subscale
(STSP) as a dependent variable. The results show that the openness to experience trait correlated
signi�cantly with the social proof principle subscale in the STPS, R2(93) = .15, p < .001. The
results indicated that participants high in the openness to experience trait scored lower on the
social proof principle subscale (Beta = -.38, t(93) = -3.93, p < .001). These results are not in line
with H1c since a positive e�ect was expected based on previous research. We conclude that there is
mixed evidence for and against hypothesis 1c, we will come back on these �ndings in the discussion.

Hypothesis 1d expec expected a positive correlation between the agreeableness trait and the per-
suasion principle of commitment and consistency. First, a repeated measures analysis was em-
ployed to investigate if the agreeableness trait was a covariate for the three commitment and con-
sistency persuasive messages that were joined with the three product categories. Results provided
no evidence in support for H1d. Secondly, a regression was conducted with the agreeableness trait
as an independent variable and the commitment and consistency principle subscale (STPS) as a
dependent variable. The results show that the agreeableness trait correlated signi�cantly with the
commitment and consistency principle subscale in the STPS, R2(93) = .06, p < .02. The results
indicate that participants high in the agreeableness trait scored higher on the commitment and
consistency principle subscale (Beta = .25, t(93) = 2.49, p < .02). This �nding is inline with H1d.
Based on the subjective evidence we argue that hypothesis 1d warrants further study.

Hypothesis 1e expected a positive correlation between the agreeableness personality trait and
the persuasion principle of reciprocity. First, a repeated measures analysis was employed to in-
vestigate if the agreeableness trait was a covariate for the three reciprocity persuasive messages
that were joined with the three product categories. Results provided no evidence in support for
H1e. Second, a regression was conducted with the agreeableness personality trait as an independ-
ent variable and the reciprocity principle subscale (STPS) as the dependant variable. Results
provided no evidence to support H1e. We conclude that hypothesis 1e was not supported.

Hypothesis 1f expected a positive correlation between the conscientiousness personality trait and
the persuasion principle of authority. First, a repeated measures analysis was employed to invest-
igate if the conscientiousness trait was a covariate for the three authority persuasive messages that
were joined with the three product categories. Results provided no evidence in support for H1f.
Second, a regression was conducted with the conscientiousness personality trait as an independent
variable and the authority principle subscale (STPS) as the dependant variable. Results provided
no evidence to support H1f. We conclude that hypothesis 1f was not supported.

Explorative analysis: predicting persuasive principal e�ectiveness based on parti-
cipants scores on the personality traits
In this part we investigate all possible connections between the six persuasion principles and the
participants �ve personality trait scores. Again two sets of data were analysed but then with all
the personality traits included in the analyses. First, a repeated measures analysis was conducted
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Table 5.1: Correlations between the big �ve personality traits and the STPS.

Correlations

Openness Extraversion Conscientiousness Agreeableness Neuroticism

Social
Proof
principle

Pearson
Correlation

-.331** -.135 .061 .144 .275**

Sig. (2-tailed) .001 .194 .554 .165 .007
N 95 95 95 95 95

Reciprocity
principle

Pearson
Correlation

-.062 -.039 .242* .110 .085

Sig. (2-tailed) .551 .710 .018 .287 .412
N 95 95 95 95 95

Scarcity
principle

Pearson
Correlation

-.016 .100 -.028 -.017 .021

Sig. (2-tailed) .878 .334 .785 .866 .842
N 95 95 95 95 95

Authority
principle

Pearson
Correlation

-.136 -.108 .001 .081 .174

Sig. (2-tailed) .188 .297 .989 .434 .091
N 95 95 95 95 95

Commitment
and
consistency
principle

Pearson
Correlation

-.003 .030 .507** .236* .119

Sig. (2-tailed) .979 .775 .000 .022 .252
N 95 95 95 95 95

**. Correlation is signi�cant at the 0.01 level (2-tailed).

*. Correlation is signi�cant at the 0.05 level (2-tailed).

which investigated if a, not yet hypothesised, combination of personality traits covaried with the
three reciprocity persuasive messages. Secondly, we investigated if a, not yet hypothesised, com-
bination of personality trait correlated with the persuasive principle subscale in the Susceptibility
to Persuasion Scale (STPS). Every persuasion principle was investigated separately in the next few
paragraphs. We also ran correlations for all possible connections (6 persuasion principles in the
STPS * 5 personality traits). The �ndings are displayed in Table 5.1. There are many signi�cant
�ndings between the personality traits and the subscales in the STPS which will be investigated
in the next few paragraphs.

First, we want to investigate if the relation between the �ve personality traits and the social proof
persuasive principle. A repeated measures analysis was conducted with all �ve the personality
traits included as covariates for the three social proof messages that were joined with the three
product categories. The results provided no further relations besides previous �ndings for hy-
pothesis 1b and 1c. Then, a multiple regression was employed with all �ve personality traits as
independent variables and the social proof principle subscale (STPS) as the dependant variable.
Personality traits were removed until a stable prediction was reached. In the end a multiple regres-
sion was conducted with the personality traits neuroticism and openness to experience included as
independent variables. Using the enter method results show that the neuroticism and openness to
experience traits explain a signi�cant amount of the variance in the value of social proof principle
subscale in the STPS, (F(2, 89) = 10.56, p < .001, R2 = .19, R2 Adjusted = .17). The analysis
shows that both neuroticism (Beta = .22, t(91) = 2.27, p < .03) and openness to experience traits
(Beta = -.34, t(91) = -3.5, p = .001) are signi�cantly predictors for social proof principle subscale
(see Figure 5.1). These �ndings are in line with our previous �ndings for hypothesis 1c.

Next, we want to investigate the relations between the �ve personality traits and the reciprocity

The inuence of one’s personality on the e�ectiveness of persuasion principles. 21



CHAPTER 5. RESULTS

Figure 5.1: Multiple regression predicting the social proof principle subscale.

persuasive principle. A repeated measures analysis was contented with all �ve the personality
traits included as covariates for the three reciprocity messages that were joined with the three
product categories. Personality traits were removed from the analysis until a stable prediction
was reached. In the end results show that the covariate extraversion was signi�cantly related to
the participant’s reciprocity message e�ectiveness, F(1,92) = 8.6, p < .01. The parameter estim-
ates for the extraversion personality trait that predict the reciprocity message e�ectiveness are
for the books B = .139, t(94) = .88, p < .38, whiskys B = .484, t(94) = 3.66, p . < .001, and
the stereos B = .102, t(94) = .838, p . = .40. These results indicated that participants high in
extraversion were inuenced positively by the reciprocity messages (see Figure 5.2). Then, a mul-
tiple regression was employed with all �ve personality traits as independent variables and the rec
reciprocity principle subscale (STPS) as the dependant variable. Using the enter method results
show that the conscientiousness trait explain a signi�cant amount of the variance in the value of
reciprocity principle subscale in the STPS (F(1, 90) = 4.66, p = .034, R2 = .05, R2 Adjusted =
.04). The analysis shows that the conscientiousness trait (Beta = .22, t(91) = 2.16, p = .034) is
a signi�cantly predictor for reciprocity persuasive message e�ectiveness (see Figure 5.3).

Figure 5.2: Repeated measures predicting the three reciprocity persuasive messages e�ectiveness.

Figure 5.3: Multiple regression predicting the reciprocity principle subscale (STPS).

We investigated the relations between the �ve personality traits and the scarcity, liking and au-
thority persuasive principles. The results provided no evidence for any of these relations.
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Last, we want to investigate the relations between the �ve personality traits and the commit-
ment and consistency persuasive principle. A repeated measures analysis was conducted with all
�ve the personality traits included as covariates for the three commitment and consistency mes-
sages that were joined with the three product categories. The results provided no evidence for
any of these relations. Then, a multiple regression was employed with all �ve personality traits
as independent variables and the commitment and consistency principle subscale (STPS) as the
dependant variable. The agreeableness trait showed multicollinearity with the conscientiousness
trait and was therefore not used in this multiple regression. In the end a multiple regression was
conducted with the personality traits conscientiousness included as an independent variable. Using
the enter method results show that the conscientiousness trait can explain a signi�cant amount
of the variance in the commitment and consistency principle subscale in the STPS (F(1, 90) =
30.28, p < .001, R2 = .25, R2 Adjusted = .24). The analysis shows that the conscientiousness trait
(Beta = .502, t(91) = 5,5, p < .001) is a signi�cantly predictor for commitment and consistency
persuasive message e�ectiveness (see Figure 5.4). These �ndings are in line with the previously
�ndings for hypothesis 1d. Because the agreeableness and conscientiousness showed signs of mul-
ticollinearity. The conscientiousness trait compared to the agreeableness trait was found a better
predictor for the commitment and consistency persuasive message e�ectiveness in this multiple
regression.

Figure 5.4: Multiple regression predicting the commitment and consistency principle subscale
(STPS).

To get a clear picture of all the di�erent connections between the personality traits and the
persuasion pro�les we made two �gures. First, Figure 5.5 shows the relations between the per-
sonality traits the three persuasive messages that were joined with the three product categories.
Second, Figure 5.6 depicts the relations between the personality traits and the persuasion principle
subscales on the STPS. Note that only the e�ect direction is shown, all the details are noted in
the previous paragraphs. We will discuss these �ndings in the next chapter.

Figure 5.5: relationships between the personality traits and the persuasive messages that were
joined with the three product categories (� indicates inverted �nding for a hypothesis).

Personalization of persuasion tactics
To investigate which personalization approach works better, based on what persuaded individuals
before on what persuaded similar users. The goal set for both prediction methods is to �nd the
best working persuasion principle for individuals. The results will show per person how often a
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Figure 5.6: relationships between the personality traits and the persuasion principle subscales
(STPS) (� indicates inverted �nding for a hypothesis).

method successfully predicts per product category.

Kaptein and colleagues (2015) argued that based on previous responses a persuasion pro�le can
be build. Based on this we also built a persuasion pro�le for our participants. We however did not
use a Thompson Sampling algorithm (Scott, 2010) to select the next persuasive principle to use
since this would only add random variance to the predictions. The persuasion pro�le entailed that
you save how well a persuasion principle worked for individuals. Therefore, the �rst predictions for
the persuasive messages joined with the books are based on the �ndings in the STPS. The second
predictions for the persuasive messages joined with the whisky bottles are based on the �ndings in
the STPS (normalized) plus actual persuasion principle e�ectiveness for the books (normalized).
This process then continued for the third predictions for the persuasive messages joined with the
stereos. The performance can be found in Figure 5.7. The �ndings show that the success rate for
predicting based on what worked before was only slightly above the a random draw chance for the
book predictions (based on the STPS input).

The second approach was based on looking at similar user to predict what might work for in-
dividuals. This means that we �rst �nd similar users, then look at what persuasive principle
worked best for them. However, there are many methods to calculate the similarities we used
two methods. First, a used the Extended Jaccard algorithm (see Figure 5.8) which is a similarity
measure for continuous variables. This algorithm calculates the closeness between users based on
the personality traits and results back which user is most similar. We then took the most similar
user and the prediction entailed what convinced them (see Figure 5.7). The predictions based on
similar users are slightly better in total, but not consistently for all the predictions. Second, also
a Matrix Factorization algorithm (Koren, Bell and Volinsky, 2009) was used to to calculate what
persuasive principle might work for an individual. How this algorithm works is explained above.
This algorithm uses the personality trait and the evaluations of other participants to calculate
what might work, the results are shown in Figure 5.7. These predictions are worse in total.
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Figure 5.7: performance of the three approaches methods.

Figure 5.8: The Extended Jaccard algorithm.





Chapter 6

Discussion

Relationships between personality and the persuasion principles
The goal of this research was to investigate the relationships between ones personality and the way
they could best be persuaded. Based on previous research, we de�ned six relationships (hypotheses
1a - 1f) based on our understanding of the personality traits and the persuasive principles. To
our knowledge, earlier research has not directly predicted the e�ectiveness of persuasive principles
based on personality traits. Therefore, we researched both the personality traits and persuasive
principles and used our own understanding to generate several hypotheses. We found no evidence
to support the hypotheses (1a, 1b, 1e and 1f), we found evidence for H1d and mixed evidence for
H1c. Furthermore we found several connections during the exploratory phase of the analysis.

Hypothesis 1c expected a positive correlation between the openness to experience personality
trait and the users evaluation of the products that were promoted using the social proof persua-
sion principle. Our data shows that there is evidence in that the social proof messages joined with
the products were rated higher by people that are open to new experiences. This is also in line
with earlier research by Gerber and colleagues (2013) who found that people with this personality
trait were most convinced to vote with a social proof argument. We for example used the message
Over a million copies have been sold worldwide. joined with a random book. We expect that the
social proof principle is seen as evidence of sorts that a certain product increased the capabilities of
others. Therefore, if they haven’t read the book they are inclined to be open for those experiences.

In the exploratory analyses extraversion was also found to have positive relation with the so-
cial proof messages that were paired with the products. Based on previous research done by
Gerber and colleagues (2013) we expected extraverts to not be convinced by the social proof
messages (hypothesis 1b). Therefore, our data is not inline with their �ndings and thus our hy-
pothesis. A reason for this might be that Gerber and colleagues phrased their social pressure
message in a direct manner to get people to vote. Our messages do not have this directness they
only state a fact about the social aspects of the product (see Table 4.1). Looking at both �ndings
we think the psychological reactance to this pressure might be the reason for why the they did
not vote more in their experiment. However, further investigation is needed to see if this is the case.

Our data showed that people who score high on the extrovert trait are more easily inuenced
by the social proof messages that were paired with the products. We argue that this �nding shows
that extraverts �nd the a�liation with other social actors rewarding and are therefore convinced
by the social proof persuasive principle. This is inline with the �nding in the exploratory ana-
lysis that extraverts are also convinced by the reciprocity arguments that were displayed with the
products. Our reciprocity principle was focused on the giving a reward (in the form of discounts)
before they actually bought the product. Which is inline with the �ndings of Lucas and colleagues
(2000) that extraverts are reward sensitive. Our �ndings expand on the experiment by Hirsch,
Kang and Bodenhausen (2012) who also implemented reward sensitivity in their arguments to sell
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phones.

Participants who scored high on the openness to experience personality trait also scored higher
on the social proof principle subscale in the Susceptibility to Persuasive Scale (STPS). This is
unlike our previously discussed �nding for the social proof persuasion principle inverted to our
hypothesis 1c. This �nding might be due to the the self-presentation bias (Shen, Sullivan, Igoe
Shen, 1996). Which states that there is a di�erence to what we want to show others and what we
actually do. It could be that people high in the openness to experience trait wanted to portray
that they were not inuenced by the other social inuences since they want to appear investigative
as Lonky, Cause and Rodin (1984) described the trait. But this evidence leads to more questions
about the correlation between social proof principle subscale in the STPS and the connection to
actual behavior to social proof persuasive messages.

The exploratory analysis showed that participants high in neuroticism trait and high in openness
to experience also scored higher on the the social proof principle subscale (STPS). The �nding
that the neurotic individuals say they look towards others for guidance might be because they
want to avoid uncertainty, and the social proof principle works better for these circumstances
(Hirsh Inzlicht, 2008). However, if the uncertainty factor is the leading reason for the relation
between the neuroticism trait a rephrasing of the social proof principle subscale in the STPS might
eliminate this e�ect. We want to note that our research found no evidence to support the same
relationship with the implement messages. Further research might investigate if the uncertainty
can be removed from the social proof principle subscale in the STPS. For example, the question: I
often rely on other people to know what I should do. speci�es no context or scenario why to look
towards other social inuencers.

Hypothesis 1d argued that agreeable individuals would value interpersonal relationships and there-
fore the commitment and consistency principle. Based on evidence we know that agreeable say
they will be inuenced by the commitment and consistency principle. However, we expect that
this is the case if a person can be found on the other side of the transaction. Which is arguably
the way the commitment and consistency principle is phrased in the STPS (see Appendix C). We
realize that our implementation of the commitment and consistency principle was a bit robotic.
We expect that our persuasive messages were not more e�ective because the persuasive messages
were brought by a machine. Research is being done to simulate a person with the help of an
avatar (Ruijten, Ham Midden, 2011). Further research might focus on testing the reciprocity
persuasive principle with a human like avatar to test if persons agreeableness is an inuence on
this persuasion principle.

In the exploratory analysis we found a positive relation between the conscientiousness personality
trait and the reciprocity principle subscale in the STPS. Individuals high in conscientiousness are
described as high in impulse control and goal directed. That these individuals valued the reci-
procity rule might have something to do with the realization that interpersonal relationships are
often necessary to achieve their own goals. The �nding that the conscientiousness and agreeable
personality traits are both positively related to the commitment and consistency principle sub-
scale in the STPS would emphasize this argument. Therefore, this does provide some evidence to
support hypothesis 1d that states that there is a positive relation between the agreeableness trait
and the commitment and consistency principle. However, we did not �nd evidence for the the
relationships between these two personality traits and the commitment and consistency persuasive
messages that were implemented with the products. This might be due to the lack of the human
touch. While the statements in the STPS do pose inquiries involving interaction with persons.
Therefore, we also expect that the use of an avatar might help to increase the e�ectiveness of the
commitment and consistency principle in persuasive systems.

Practical implications and future work
Our research was not focused on disproving the e�ectiveness of Kapteins persuasive pro�les ap-
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proach. Rather, we wanted to expand on their research and investigate new ways of personalizing
persuasion. We used 3 personalisation algorithms to predict the best persuasive principle for an
individual. Our results did not show a radical change between personalizing based on persuasive
pro�les or personalizing based on similar users or matrix factorisation. We do note that the small
sample size and the simulated environment did not help to prove our point. This research focused
on �nding the relations between one’s personality and persuasion principle e�ectiveness. Our �nd-
ings show that integrating a person’s personality in a persuasive system has merit, however how
to actually put this to use in a persuasive system algorithm is a complex problem. Therefore we
want to argue for more computer scientists to work together with psychologists to write better
algorithms based on what we know about persuasion.

Although our �ndings did not show a radical improvement in predicting what persuasive prin-
ciples would work best. However, to look what worked at other individuals in the same situation
seems logical. Future research should investigate how this data can be incorporated into a per-
sonalization algorithm. Matrix factorisation can handle all sorts of data and seems like the likely
algorithm to help in the question for the ultimate persuasive system. However, further research is
needed to see how the data about a persuasive message can best be implemented.

Actual implementations of this research in a webshop might for the moment still be di�cult.
Before any prediction can be made on the e�ectiveness of the persuasion principle, data is needed
about the customer who comes in. Asking the customer to �rst �ll in a 44 item questionnaire
before they can start shopping does not seem like the right approach. To solve this problem this
information might come from other sources. Research done by Back and colleagues (2010) shows
that Facebook can determine user’s personality based on their timeline. This data can also be
retrieved from Facebook if the user agrees to it. There are also another method to acquire data
about personality, but it is less accurate, that involves the analysis of one’s email address (Back,
Schmukle Eglo�, 2008).

As mentioned before, persuasion might work better with a human like interface and research
is currently being done to increase the e�ects of this in persuasive systems. However, for the time
being these avatars have hardly been implemented in commercial applications and they never
really have a persuading role. This lack of the human touch in persuasive systems might be me-
diated with the simulated personal touch but for the time being seems to complex to implement
in commercial applications.

This research can be implemented to segment populations that buy certain products. For example
if your digital stores main audience is very extrovert both the social proof and the reciprocity per-
suasive principles will most likely work better than others. However, we also think that other
variables of a persuasion attempt like a person’s domain, knowledge, attitudes, norms, current
values and situation should be measured more consistently. Research might therefore be helped
by mapping out all the currently known e�ects on persuasion and how to combine them in your
research.

There is still a lot of work to be done before Foggs (2002) perfect persuasive system is built.
Results showed that there is merit to our approach of looking at what persuaded others, but how
to automate this with a personalization algorithm needs to be investigated further. This research
provides a small step towards gaining a better understanding of how persuasive systems might be
tailored based on an individual’s personality. Its now up to the salesmen to implement this know-
ledge about their customers into their digital stores to increase persuasive message e�ectiveness.
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Appendix A

Big Five Inventory questionnaire

John, O.P., Donahue, E.M., Kentle, R. L. (1991). The Big Five Inventory{Versions 4a and 54.
Berkeley, CA: University of California, Berkeley, Institute of Personality and Social Research.
John, O. P., Naumann, L. P., Soto, C. J. (2008). Paradigm Shift to the Integrative Big Five Trait
Taxonomy (3rd ed., pp. 114158). New York, NY: Guilford Press.

What applies to you?
Here are a number of characteristics that may or may not apply to you. For example, do you
agree that you are someone who likes to spend time with others? Please select an option (Strongly
agree - Disagree - Neutral - Agree - Strongly agree) to indicate the extent to which you agree or
disagree with that statement.

1. Is talkative

2. Tends to �nd fault with others

3. Does a thorough job

4. Is depressed, blue

5. Is original, comes up with new ideas

6. Is reserved

7. Is helpful and unsel�sh with others

8. Can be somewhat careless

9. is relaxed, handles stress well

10. Is curious about many di�erent things

11. Is full of energy

12. Starts quarrels with others

13. Is a reliable worker

14. Can be tense

15. Is ingenious, a deep thinker

16. Generates a lot of enthusiasm

17. Has a forgiving nature
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18. Tends to be disorganized

19. Worries a lot

20. Has an active imagination

21. Tends to be quiet

22. Is generally trusting

23. Tends to be lazy

24. Is emotionally stable, not easily upset

25. Is inventive

26. Has an assertive personality

27. Can be cold and aloof

28. Perseveres until the task is �nished

29. Can be moody

30. Values artistic, aesthetic experiences

31. Is sometimes shy, inhibited

32. Is considerate and kind to almost everyone

33. Does things e�ciently

34. Remains calm in tense situations

35. Prefers work that is routine

36. ls outgoing, sociable

37. Is sometimes rude to others

38. Makes plans and follows through with them

39. Gets nervous easily

40. Likes to reect, play with ideas

41. Has few artistic interests

42. Likes to cooperate with others

43. Is easily distracted

44. Is sophisticated in art, music, or literature

Extraversion: 1, 6R, 11, 16, 21R, 26, 31R, 36
Agreeableness: 2R, 7, 12R, 17, 22, 27R, 32, 37R, 42
Conscientiousness: 3, 8R, 13, 18R, 23R, 28, 33, 38, 43R
Neuroticism: 4, 9R, 14, 19, 24R, 29, 34R, 39
Openness: 5, 10, 15, 20, 25, 30, 35R, 40, 41R, 44
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Product descriptions and
experiment setup
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Appendix C

STPS questionnaire

Kaptein, M., Ruyter, B., Markopoulos, P., Aarts, E. (2012). Adaptive Persuasive Systems: A
Study of Tailored Persuasive Text Messages to Reduce Snacking. ACM Transactions on Interact-
ive Intelligent Systems, 2(2), 1025.

What applies to you?
Here are a number of statements that may or may not apply to you. Please select the statement
to indicate the extent to which you agree or disagree with that statement.

1. I will do a favor for people that I like.

2. I would feel good if I was the last person to be able to buy something.

3. When a family member does me a favor, I am very inclined to return this favor.

4. I always pay back a favor.

5. Once I have committed to do something I will surely do it.

6. When my favorite shop is about to close, I would visit it since it is my last chance.

7. I try to do everything I have promised to do.

8. I believe rare products (scarce) are more valuable than mass products.

9. When my favorite shampoo is almost out of stock I buy two bottles.

10. Products that are hard to get represent a special value.

11. It is important to me to �t in.

12. I am more inclined to listen to an authority �gure than a peer.

13. The opinions of friends are more important than the opinions of others.

14. I am more likely to do something if told, than when asked.

15. Whenever I commit to an appointment I always follow through.

16. When I am in a new situation I look at others to see what I should do.

17. When someone helps me with my work, I try to pay them back.

18. If I miss an appointment, I always make it up.

19. If someone from my social network noti�es me about a good book, I tend to read it.

48 The inuence of one’s personality on the e�ectiveness of persuasion principles.



APPENDIX C. STPS QUESTIONNAIRE

20. If I am unsure, I will usually side with someone I like.

21. When I receive a gift, I feel obliged to return a gift.

22. I always obey directions from my superiors.

23. I often rely on other people to know what I should do.

24. If someone does something for me, I try to do something of similar value to repay the favor.

25. I am very inclined to listen to authority �gures

26. When I make plans I commit to them by writing them down.

Reciprocity: 3, 4, 24, 21, 17
Scarcity: 8, 6, 2, 9, 10
Authority: 25, 22, 12, 14
Commitment and consistency: 15, 7, 26, 5, 18
Social proof: 19, 16, 23, 11
Liking: 1, 13, 20
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