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A B S T R A C T

dZyre is a system created by ULURU|Beagle, that connects people to products based on the personality 

of people, as a way of a smart suggestion system. The system should be approachable and easy to fill in. dZyre 

wishes to have a scientifically foundation for two things: 1. connect human personality to products, and 2. 

visually determine human personality with the use of images. Is it possible to connect people to products and is 

it possible to determine the personality of people by using images?

We conducted three studies. First, we created product personality profiles so that these can be mapped 

to human personality. We used ten different types of cars for this study, where for each car the matching 

personality traits were determined. Second, we used the product personality profiles of the cars and examined 

which personality liked which product. The human personality was determined with a standardized Big Five 

personality indicator named the Ten Item Personality Indicator (also know as TIPI). After the respondents filled 

in the test, they were asked to rate all the cars.Third, a separate study was set up to examine if the TIPI could 

be transformed from a textual personality indicator to a graphical indicator that uses images to determine 

personality. Images were selected from photo-databases that labeled their photos with personality traits. The  

chosen photos were discussed in a small focus-group.

The result of the first two user studies indicated that the more a certain product matches a persons’ 

personality, the more that person likes the product. The final user study indicated that it is possible to 

successfully transform a normal (textual) TIPI to a graphical one. 

Keywords: Product personality, personality, big five, graphical personality testing.
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1 .  I N T R O D U C T I O N

dZyre is a system created by ULURU|Beagle, that connects people to products based on the personality 

of people, as a way of a smart suggestion system. The system has a focus on being approachable and easy to fill 

in. In this chapter we explain the context and problem statement for this research, and we mention the 

research questions and how we want to solve these questions in a methodology.

1.1 Context

The current version of dZyre can be best described as a ‘mood profiler’. It determines the personality or 

mood of a person to adequately suggest products that suit that particular mood. Behind dZyre lies the 

BeagleScape, a large database that stores all the emotional/mood data. In short the tool provides two sorts of 

information: it provides the customer a personal shopping system that matches that customer alone and it 

provides retailers and holders of web-shops a better insight in the type of customers that visit their store.

dZyre asks customers to choose five pictures divided over five sessions from a collection of images that 

best suit the personality or mood of that customer. After the five pictures are chosen, the energy and social 

levels from each photo are taken and used to create a certain profile of the customer and presenting him a 

few products that suit those levels of energy and social-ness. dZyre can be implemented in websites of stores 

or web-shops, mobile devices like mobile phones, iPhones/iPads, and alike.

No scientific research has been done on the mood and personality determination-methods that are used 

in the current version of dZyre. If scientific research is done, it would most likely enhance the efficiency of 

dZyre (give better results in suggesting products to people) and give adequate arguments as for how dZyre 

works.

1.2 Problem statement

When consumers are shopping online at a certain store, they often get product-suggestions based on 

their current or previous purchases. These suggestions can be of use for frequent visiting consumers, but fail to 

give adequate suggestions if a one-time visitor bought a gift for a friend or relative. Next to that, consumers are 

more willing to buy if they are presented with products that are closer to their needs or personality, so it pays 

off to know your consumer.

Consumers that visit an online store, do not always know what kind of products or brands there are 

available that suit their needs - they maybe do not know their needs. Also, an online store does not know 

beforehand the need or personality of every potential consumer, which makes it difficult to present the right 

products to the right type of person. Especially with trends like mass-customization and intelligent personal 
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shoppers, it’s key to know each customer you have and present them the right products. In this case, knowing 

your customer is finding out what his/her personality is and suggesting products based on that personality.

What is needed for solving these problems is a framework for connecting a customer to one or multiple 

products.

1.3 Research question

Based on the current state of dZYRE and the problem statement, several questions can be formulated 

that we will use to research in this thesis. 

Our main research-question is the following:

‣ How can we automatically determine the personality of a person and find/suggest that person 

appropriate products?

To answer this main question, we divide it into several sub-research-questions that will be worked out in 

detail in this research:

‣ What methods are available to determine the personality of a person, so that a person can be described 

in variables? We need to know how we can determine human personality and how it can be 

described. This entails doing a literature study and testing the method on people.

‣ What defines a product in terms of variables with respect to personality? What is a product exactly and 

how can it be described? This entails doing a literature study on products and how products can be 

seen with respect to human personality.

‣ Can people be connected to products based on their personality? This means creating a system/

framework for connecting human personality with products, if possible.

‣ How can the process of determining personality and suggesting products related to that personality be 

automated? Entails making a mock-up or test-application that shows the system can work.

‣ In the line of dZYRE, dZYRE works with images that are chosen by customers, whereupon products are 

suggested. So, can human personality be determined with the use of images?
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1.4 Methodology

Based on the research-questions of section 1.3, we can define a methodology or research trajectory that 

can answer the questions from that section. We defined six steps for the methodology:

1. How can human personality be described? This entails doing a literature study about the definition 

of human personality and how it can be retrieved. Looking for proofed methods for determining 

personality is needed to answer this question;

2. What is a product exactly? At first a product by itself does not say much, other than its kind and 

use. Papers or research about product-definitions help in answering this question;

3. Can human personality and products be connected? Based on tasks 1 and 2, some sort of profile 

for humans and products should arise, that can be used to determine if a certain product fits a 

personality.

4. If task 3 is true, what do people think of those products that match their personality? And what do 

they think of the products that do not? Asking people what they think or feel when they see those 

products, cross-referenced with the fit to their personality can answer this question. (We should 

restrict the amount of products, since trying to classify all existing products is a very long and 

tedious process);

5. A person should be defined by taking an interactive test that is visual and makes the customer 

eager to take the test, no list of questions or surveys. The variables that are key in the methods have 

to be moulded into a graphical way of determining personality;

6. The findings of the first five tasks form the basis of this paper: “finding an automated way of 

determining the personality of a person and linking that personality to products”. The complete 

process can be placed in a demo or mock-up (web)application to test how the application 

determines personalities and suggests products to them;
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2 .  D E F I N I N G  P E R S O N A L I T Y

Before a link between human personality and products can be established, we need to understand what 

personality is and how to determine it. This chapter will discuss different types of personality determination and 

choose the best method for making the connection with products.

2.1 Describing and determining personality

Personality is in short defined as a dynamic and organized set of characteristics that a person has that 

influences his/her cognitions, motivations, and behaviors. There are several theories regarding personality, such 

as trait, type, psychoanalytic, behavioral, social cognitive, humanistic, and bio-psychological. We will now discuss 

three of the most popular types of personality determination used in psychology or used in management for 

creating project teams.

2.1.1 Big Five / Five Factor Model

The Big Five, or Five Factor Model,contains five domains that are used to describe human personality. The 

five factors are Openness, Conscientiousness, Extraversion, Agreeableness, and Neuroticism (also known as 

Natural Reactions). 

The field of psychology strived to identify a model for describing human personality. Several researchers 

worked independently on this model, studying known personality traits and factor-analyzing hundreds of 

measures of all the traits. Allport & Odbert published the first list of terms related to personality that where 

also present in the English dictionary, which consisted out of approximately 18.000 terms, which was later 

reduced to 4.504 items. The reduction of the items was based on relevancy: terms that are judged obscure, 

ambiguous, slangy, those that are judgmental or introduce gender distinction are left out.

Since Cattel researched personality in 1945, the research was continued and validated. Most of these 

studies came to the conclusion that the human personality could be “summarized” by 2 - 16 factors, where a 

large number of those studies found five factors sufficient. ([AzuKap04]). According to [Wiki] at least four teams 

of researchers have worked independently for decades on defining a model of the personality traits. They came 

to results that where highly inter-correlated and factor-analytically aligned, while using somewhat different 

methods. These teams where Tupes & Cristal, Goldberg (at Oregon Research Institute), Cattel (at University of 

Illinois) and Costa & McCrae (at National Institute of Health).

Each of the five factors consists of a collection of personality traits. The more traits a person possesses, the 

higher he/she will score on the corresponding factor. If a person scores high on a certain factor, the 

corresponding factor applies to that person, if a person scores low on a certain factor the opposite of the 

factor applies. For example: scoring low on the factor Openness makes a person ‘closed’ to the outside world, 
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scoring low on extraversion makes a person introvert, and so on. The Big Five is a purely descriptive personality 

model, it does not predict or explain actual behavior.

Figure: The factors from the Five Factor Model as a stack

Below are the five factors described:

1. Openness - Openness to new experiences, imagination, intellectual curiosity. Includes traits as 

intensity, span and complexity of an individual’s experiences;

• Includes traits like imagination, artistic interests, depth of emotions, willingness to experiment, 

intellectual curiosity, tolerance for diversity;

2. Conscientiousness - Planned and orderly, tendency for self-discipline and achievements, strong 

tendency towards control (situations and emotions/impulses);

• Includes traits as scrupulous, orderly, trustworthy, sense of competence, orderliness, sense of 

responsibility, achievement striving, self-discipline, deliberateness;

3. Extraversion - Positivity and stimulation of others, “full of energy”;

• Includes traits as openness to others, sociability, impulsivity, like-ability to feel positive 

emotions, warmth, gregariousness, assertiveness, activity level, excitement-seeking, positive 

emotions;

4. Agreeableness - Compassionate and cooperative;

• Includes traits as kind, modest, trust and altruist, trust in others, sincerity, altruism, compliance, 

modesty, sympathy;

5. Natural reactions (also known as Neuroticism) - An individual is said to be neurotic if he’s not 

emotionally stable, tendency for negative emotions;

• Includes traits as anxious, unstable, and nervous, anxiety, angry, hostility, moodiness/

contentment, self-consciousness, self-indulgence, sensitivity to stress.
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2.1.2 Myers-Briggs Type Indicator (MBTI)

The MBTI was created during world war 2 by Katharine Cook Briggs and her daughter Isabel Briggs 

Myers. The test was first developed especially for women to identify a war-time job for them where they would 

feel the most comfortable and be the most effective. The indicator was published in 1962 and further 

developed.

The purpose of the MBTI is to make personality (defined as types) understandable and useful in life. It 

states that behavior of people - which at first seems random - can be ordered and is consistent, which is 

defined by the way people use perception and judgement. The different aspects within the perception and 

judgement are Extrovert/Introvert, Sensing/Intuition, Thinking/Feeling and Judging/Perceiving. The MBTI has been 

developed using the theory of psychological type by Carl Gustav Jung. 

The Myers-Briggs Type Indicator consists out of 16 different types of persons that can be defined:

ISTJ

11.6%

ISFJ

13.8%

INFJ

1.5%

INTJ

2.1%
ISTP

5.4%

ISFP

8.8%

INFP

4.3%

INTP

3.3%
ESTP

4.3%

ESFP

8.5%

ENFP

8.1%

ENTP

3.2%
ESTJ

8.7%

ESFJ

12.3%

ENFJ

2.4%

ENTJ

1.8%

Table: all the MBTI-types defined, accompanied with the percentage of North-Americans that have this type

The difference between Jung and Myers-Briggs is the determination of the fourth function in a type (P or 

J: perceiving versus judging). Myers and Briggs determine this function by looking at how a person interacts with 

his surroundings, while Jung determines it by the dominant function of the type.

There are some ethics formed for the MBTI. The test points out that whatever type suits a person, it does 

not tell in which value a person has a certain type: it states that that person has a preference for that type. It is 

furthermore important to state that there is no right or wrong type: each type has different personality-

attributes and qualities.

The MBTI is very popular in management for assembling project teams and selecting new employees, and 

has correlations with four of the five factors of the Five Factor Model, excluding the Neuroticism factor. The 

meaning of the different types can be found in the appendix. ([MyersBriggs])
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2.1.3 Pearson-Marr Archetype Indicator (PMAI) 

In [CPears02] archetypes are defined as “psychological structures reflected in symbols, images and themes 

common to all cultures and all times”. Archetypes can be seen as different roles that belong to your 

personality,  that each live a certain story of your life, for instance the ‘Lover’ in a love-story, or the ‘Warrior’ in a 

War-story. Each archetype has different strengths, weaknesses and attributes that can aid in the personal or 

professional development of a person. The archetypes can be developed with help of the PMAI.  

Carl Gustav Jung used archetypes in his analytical psychology. He defined archetypes as blueprints or 

patterns for ideas. Archetypes are embedded in the psyche of a person from birth and trigger certain behavior 

or thought-patterns for certain situations. The archetypes do not fill in certain behavior, hence the word 

blueprint,  The idea of archetypes is the opposite of the ‘tabula rasa’ or the blank slate, which states that a 

person is born with a blank mind and psyche. [Pinker02]

The five archetypes by Jung are the following:

Archetype Description

The Self The whole, collection of both the conscious- and unconscious of a person

The Shadow The unconscious part of a person (whereas the ‘Ego’ being the antagonist of the ‘Shadow’; 
the conscious part)

The Anima (not directly linked to gender) The female part of the unconscious

 The Animus (not directly linked to gender) The male part of the unconscious 

 The Persona How a person presents itself to the world, can be seen as a mask to the outer world

On top of the archetype-structure of Jung, numerous other archetypes can be defined. The difference 

between the archetypes by Jung and those by Pearson and Marr is that Jung proposed a system of different 

parts of a psychological framework of the human mind (each part responsible for its own behavioral aspects), 

whereas Pearson and Marr made the distinction between different sets of behavior that are associated.

The PMAI works with the 12 archetypes by Pearson and Marr, where for each archetype the strengths, 

weaknesses, appropriate and inappropriate use is defined. The PMAI indicator tells which archetypes are active 

and which are underdeveloped. The goal of the PMAI is to show how well all the archetypes are developed in a 

person, so that a person can develop himself by developing each archetype after another. This way of 

development is compared to living a certain journey, or goal, that a person follows, following all the different 

archetypes. [CPears02] explains that to achieve a goal, all the archetypes should be followed, i.e. the journey of 

the Hero is described starting at the Innocent and ending at the Jester. Each archetype has its own journey. 

After the circle is complete, it can be followed again to achieve another goal.
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The PMAI consists out of 72 propositions (6 propositions per archetype) which are answered on a scale 

of 1(totally disagree) to 5 (totally agree).  ([CAPT])

Figure: the twelve archetypes, with an axis for Ego-Social and Order-Freedom

The twelve different archetypes of Pearson and Marr, with description:

Archetype Description

The Innocent Developing the trust, confidence, and optimism to take the journey

The Orphan Recognizing that bad things happen and developing realism

The Warrior Learning to compete, set goals, and when necessary, defend yourself

The Caregiver Showing care, concern, and compassion for others; helping

The Seeker Being willing to be different; having the courage to try new things

The Lover Loving others, being romantic, intimate, and making commitments

The Destroyer Letting go and starting over; taking action to end bad situations

The Creator Demonstrating imagination, innovation, and cleverness

The Ruler Taking charge, being responsible, living according to your values

The Magician Changing what happens by altering your own thoughts or behaviors

The Sage Thinking clearly, critically, and formulating your own opinions

The Jester Enjoying your life and work; being here now
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2.2 Which method to use? - Discussing the different methods

The previous section described three of the most popular methods for determining personality. Now we 

decide which method could be used best for determining the personality of a person, so that it can be 

matched to products. Each method will be discussed in the following sections, and checked if it can be used for 

describing products.

2.2.1 MBTI

The MBTI scale was researched by [HarvMurr95] and [McRaCost89]. Although [HarvMurr95] see merit in 

using the MBTI for displaying personality in a non-threatening way, both researchers suggested that the MBTI 

should be interpreted using the Five Factor Model instead of the Jungian Framework for two reasons. First, 

users of the MBTI now have an opportunity to additional produce continuous scores on the Five Factor Model 

dimensions - instead of just the preference of a certain type, and second, it offers significant advantages for legal 

defensibility (The MBTI was ranked the least to get averse reactions of applicants). See [HarvMurr95] for more 

on the legal subject.

When looking for attaching products to persons based on this method, no literature has been found that 

discusses this method. Literature on using the MBTI for describing products has also not been found.

2.2.2 PMAI

The archetypes used by the PMAI are also based on the Jungian framework. Within the PMAI each 

archetype has ‘artifacts’, which are products that are specific for each archetype and can enrich and intensify the 

identity of that archetype within a person. An example of this can be seen in Nike, where the Hero-archetype 

has artifacts in the form of clothes that where designed by Michael Jordan, a basketball champion. Wearing 

these clothes makes you ‘feel’ like a hero. 

Defining the associated archetype of an artifact is an arbitrary process, which is possible for brands and 

certain groups of products, but is difficult for single products. A strange fact is that a person follows a journey 

with the PMAI where he/she develops every archetype, therefore having a connection with all kinds of 

artifacts. This could indicate that each person could like every product available, which is a reason for 

skepticism.

2.2.3 Big Five

With the Big Five, not all research agrees with the number of five dimensions. Eysenck offered a three 

factor model consisting only out of Neuroticism, Extraversion and Psychoticism. Cloninger and Tellegen 

independently came to just two factors. Still, most of the studies done on the Five Factor Model confirm that 

five factors are good for describing human personality. In 1981 at a Honolulu symposium, the available 
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personality tests of that day where reviewed.The conclusion was that tests that measured five common factors 

where the most promising.

A commonly heard complaint is that the Five Factor Model is not theory based, but just based on factor 

analysis. As [BorDuc08] states:

“The most stinging criticism of the five-factor model is that it is a-theoretical. The finding that descriptions of behavior as measured by tests, self-reports, 

and reports of observers cluster reliably into five groups has not so far been explained by a basic theory. [...] The Big Five model is derived from a 

factor analysis among test scores and is not derived from predictive criteria in performance on real-world tasks. Block (1995) questions not only 

the five-factor model itself but, more generally, the utility of factor analysis as a tool for understanding the true structure of personality. “

In other words, multiple personality traits are linked to each other, based on factor analysis. With factor 

analysis there is some subjective judgement needed to determine a factor representation. However, this 

complaint is not unique, it is also made for other factor determinations such as the general intelligence factor ‘g’ 

and lower order factors from tests of cognition. [Canli06] argues that Big Five traits do not represent a theory, 

but they do have a predictive validity and strong heritability.

The Big Five has gained a dominant position in the literature ([HarvMurr95]). In [JohnNaum08] the current 

Big Five personality dimensions, after decades of research, are described as “an initial consensus on a general 

taxonomy of personality traits”. 

On the use of the Big Five for products, Dr. Govers of the TU Delft found that the personality traits used 

in the Five Factor Model can also be used to describe products ([Gove04]), forming the so called ‘product 

personality’. 

2.2.4 Conclusion

We can conclude that the big five theory is the best useable theory for this research. This is because it has 

a good scientific basis and is considered to be leading in personality determination. Also, it is possible to use the 

Big Five to match human personality to products. 

Looking at the MBTI and PMAI, both frameworks are based on the Jungian framework, which is subject of 

criticism on substantive level when it comes to determining personality. Jungs theories are primarily based on 

clinical observations, which are regarded as inconclusive in the field of the psychology. 

With the MBTI, there is no reference to a connection with products. Within the PMAI and the Big Five this 

is present, but since the PMAI also works on the work of Jung, the theory is discarded. 

The next section will discuss the Big Five in more detail.
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2.3 Types of personality measurement using the Big Five

In the last section we established that the Big Five is the best method for determining human personality 

and linking it to products. The Big Five itself is, compared to the MBTI and PMAI, not a method for determining 

personality, it is merely a theory about personality. There are however several methods developed for 

determining personality based on the Big Five. We will discuss six of these methods and select the best method 

for this research.

2.3.1 The different Big Five measurement-types

We will discuss six methods that lead to the forming of a Big Five personality profile. These methods are 

the following:

1. Big Five Inventory (BFI) - Created by Oliver John as a self-report inventory designed to measure the 

Five Factor Model dimensions. It checks for 44 items by using short phrases as questions with 

relatively accessible vocabulary. 

2. NEO Personality Inventory (NEO PI-R) - A commercial tool in possession of [PAR] for measuring 

not only Big Five on 240 different items, but also six ‘facets’ or subordinate dimensions for each of 

the Big Five dimensions. There is also the NEO-FFI, created by Costa and McCrae, which is a 

stripped version of the PI-R. The FFI version contains 60 items and only measures the five factors. 

The items are full sentences that describe a certain personality trait.

3. International Personality Item Pool (IPIP) - A tool analogous to the NEO-FFI/NEO PI-R. Exception is 

that the scales are completely in the public domain.

4. Big Five Aspect Scales (BFAS) - Colin DeYoung researched the NEO PI-R and found that each of 

the five domains contain two distinct but correlated factors. As a result of these findings, a list of 

100-items was created to measure personality on 10 of the found Big Five aspects.

5. Sauciers Mini-markers - Consists out of 40 single adjectives, instead of full sentences (like in NEO) 

or short phrases (like in BFI/IPIP). The mini-markers list is a reduced list based on the 100 trait-

descriptive adjectives by Leo Goldberg.

6. Ten Item Personality Inventory (TIPI) - A very short list for measuring the Big Five, that consists only 

out of ten items, made by Sam Gosling, Jason Rentfrow and Bill Swann. The TIPI is inferior to the 

tools above, but scores adequate for test-retest reliability, patterns of predicted external 

correlations, and convergence between self and observer ratings ([PsyTexas]). When time is scarce, 

this method can help.
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2.3.2 Selection of method

For this research we need a way of determining personality that provides a reasonable result in a short 

amount of time. If the system is implemented in a web-shop or online store, we do not wish to ask a lot of 

questions to a customer before he/she can buy products, because it could scare off customers.

The accuracy of the different Big Five tests are of importance here. A psychologist stated1 that the tests 

asking over 40 questions or more are only needed when a thorough diagnosis of a mental patient is needed. 

The result of those tests need to be as accurate as possible, since a small difference in the result can result in a 

whole different kind of treatment. For non-treatment use, the accuracy of the tests that have a smaller number 

of questions is not an issue.

The Ten Item Personality Indicator asks only ten questions and provides a reasonable profile of a 

personality, but is only recommended when time is scarce and there is no other method available. Personality is 

not the primary topic of interest, and research can tolerate the somewhat diminished psychometric properties 

associated with the TIPI. 

For this research the accuracy of the TIPI can be trusted for the intended use, the length of the test is of a 

big importance for keeping customers close. Also, understanding personality is not our main goal, and since the 

outcome is not used for mental-treatment purposes, we can deal with the diminished psychometric properties. 

Therefore, we choose to make use of the Ten Item Personality Indicator.

2.4 Findings of this chapter

Several methods to determine the personality of a human exist, whereas the Big Five or Five Factor Model 

stands out. The Five Factor Model is still the leading personality test after decades of research on human 

personality and it shows a high validity on determining human personality. Although the model does not explain 

certain behavior,  it is adequate in determining human personality.

There are several tests that work with the Five Factor Model, spanning from tests that can determine 

human personality in ten questions to tests that determine factors and subfactors to get a complete picture of 

human personality. Since we need to determine the personality fast for commercial purposes, the use of the 

Ten Item Personality Inventory is the best option, given the short amount of time. If this theory is to be used in 

practice - for instance in a web shop - asking too many questions can create aversion at the customer’s side. 

For example, the NEO PI-R, IPIP and BFAS each ask over a hundred questions to calculate the personality of a 

single person (this is mainly because the tests do not only determine the five factors, but also focus on sub-

factors of each factor). These tests have a high accuracy of determining personality, but this accuracy is only 

important for mental treatment purposes.
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3 .  D E F I N I N G  P R O D U C T S

In the last chapter we established that the use of the Big Five model is the best way of determining human 

personality for this research. To match human personality with products, we need to look for a method that can 

define products in a way that it is matchable with human personality. This chapter will discuss methods for 

defining product personality.

3.1 Background

Today products exceed possessing just a certain functionality, the symbolic meaning of a product also 

counts. Especially with companies offering categories of multiple products with the same functionality. There is 

variation in color, design, and extra functionality within product-lines, but the most important thing to be 

successful as a company is having products that differentiate themselves from the products of the competitor. 

This is where product personality plays a role.

Product personality is the set of personality characteristics that can be used to describe a single product, 

also known as a product-variant. Product personality is different than brand personality. First, a brand can have 

many different products. Second, in [Gove04] it’s shown that two different product-variants from the same 

product-line of the same brand can have different personalities.

The research on product personality lies within the subject of symbolic consumption, which has been 

researched since the end of the 1800s. ([Veble1899], [Leibe50]) In the 1950s Levy and Goffman showed that 

products have a symbolic value. From that point many topics on symbolic consumption have been studied, for 

example the use of personality characteristics to describe non-human entities, like brands and retail-stores. 

Jennifer Aaker did research on brand personality and defined it as “the set of human characteristics associated 

with a brand”. A lot of the research assumed at first that the use of human characteristics in non-human 

entities actually described what the personality of the user or shopper was. Later it was defined as resembling 

the personality of the entity itself. (Aaker found this with brands in [Aaker97]) The latter definition is also used 

for product personality.

Govers and Schoormans, among others, did multiple research on product personality and found evidence 

that supports the existence of product personality and its influence on customer preference. The use of 

standardized human personality tests for determining product personality is not encouraged, as can be read in 

[Mugge08] and [Gove04] so other scales need to be used for determining the personality of a product.

This chapter will focus on three methods for describing product personality. One of the methods 

discussed will be chosen to use in user studies to make a connection between humans and products.
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3.2 Describing products

To match products to humans, we need to describe products in a way that it can be mapped onto human 

personality. In other words: determine the product personality. There are several methods for describing the 

product personality, which we will discuss in this chapter : the product personality scale, product personality in 

interaction, and the four color model.

3.2.1 Product personality scale

When asked to describe a product-variant, people will often use human personality traits in exactly the 

same way people would describe their first impressions of another person. Research at the University of 

Technology in Delft found that people are positively influenced by product personality because it allows them 

to identify themselves more with the product. Products with a certain personality are more likely to be bought 

by people with a matching personality. This is called product-personality congruence. (see [GoveScho05]) 

Research by [GoveMugg04] even found that people are more attached to certain products if the personality of 

the product matches that of the person.

As stated in section 3.1, using standardized human personality tests for determining product personality is 

not encouraged. Many personality traits that can be used for people are inadequate when describing products. 

Dr. Govers created a personality scale in her research on ‘Product Personality’ ([Gove04]), which is especially for 

classifying the personality of products based on their appearance.

The Product Personality Scale of [Gove04] consists of six groups of personality traits:

Agree [+] Disagree [-] Conscientious [+] Carelessness [-] Extroversion [+] Introversion [-]

Cheerful Dominant Modest Silly Idiosyncratic Aloof

Open Obtrusive Honest Childish Interesting Boring

Relaxed Serious Untidy Lively

Pretty Provocative

Easy-going

Cute

The six groups represent three factors of the Five Factor Model, namely Agreeableness, Conscientiousness 

and Extroversion (see the headers of the table above, marked with a [+]). The other three groups represent an 

antonym for each factor, namely Disagree for Agreeableness, Carelessness for Conscientiousness and 

Introversion for Extroversion (the antonyms are marked with a [-]). The factors Neuroticism and Openness to 

experiences are not present, because the personality traits that where found in Govers’ study do not fall within 

the factors Neuroticism or Openness. 
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Figure: The factors from the Five Factor Model that are present in Product Personality

3.2.2 Product personality in interaction

Juan Carlos Ortíz Nicolas wrote his Master-thesis about the possibility to intentionally implement 

personality into physical interaction with a product ([Orti06]). He found that respondents could successfully 

recognize the personality that was embedded in a product. An example was de interaction-personality of a 

joystick: its appearance was determined to be extrovert. 

Image: The joystick researched in product interaction (image taken from [Orti06])

When interacting with the device, moving it, pushing buttons, and receiving a shake from the joystick when 

something went wrong, the interaction personality was determined as extrovert and friendly. 

Nicolas studied two cases: 1. he took the product personality scale of Govers (see chapter 3.2.1, [Gove04]) 

and asked respondents which if those personalities could be used in physical interaction, and 2. he asked 

respondents to describe interaction with different products. He found four personality traits that where used  

the most by participants to describe product interaction clearly. Furthermore he discovered that the 

respondents agreed that eight of the personality traits of Govers’ scale could be used to implement into 

physical interaction. From these two sets of personalities he chose the personalities that had a strong relation 

with movements and behavior, should be well known in daily life, should represent different dimensions than 

those of the Big Five, and were often used during the interviews with the respondents. These personality traits 

are: honest, dominant, lively (found during the first study), gentle and elegant (found during the second study).
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3.2.3 Four color model (based on the Corporate Identity Model)

A psychologist who worked with mapping products on human personality spoke2  of a four color model 

that can be used to identify products. The model is based on the Corporate Identity Model. Corporate identity 

is defined as the complete representation of a company, which consists of four parts ([Melo02]):

1. Communication and visual identity;

2. Behavior ;

3. Corporate culture;

4. Market conditions.

Based on these four parts, the model can be divided into four different sets of behavior, which are labeled 

with a color. The color does not represent a real color, it is used as a label to indicate difference between the 

four sets of behavior. According to the psychologist, each color is in certain amount present within a person. 

Each color is also present within a product, based on abilities, preferences and behaviors a certain product has. 

The connection is made between people and products having the same color. For example a person having the 

blue personality as more dominant has a preference for products with a blue personality. 

The employment-agency Studentstock uses a similar theory for finding a suitable job for students. Based 

on the Corporate Identity Model, they defined four sets of employee-behavior, or employee-roles, that can be 

matched to certain companies ([Stud]). The sets also have some facets of the Big Five in them, although [Stud] 

does not make it clear how exactly the Big Five is incorporated. The four sets of behavior, with color, are the 

following:

Behavior Color Description

Team player Green Leading groups (guidance), coaching, sensitivity, listening, connect, trust, build and 
stimulate, ...

Creative Yellow Creativity, vision, aware of surroundings, initiative, entrepreneurship, risk, ...

Efficient Blue Plan, organize, control, strong written opinion, loyalty, discipline, accurateness, ...

Decisiveness Orange Result, conviction, decisive, verbally strong, representative, negotiate, performance, ...

The model used by Studentstock looks like the color-model of organizational change, by Leon de Caluwé, 

which can be read in [Calu98]. He proposed a model of five colors that define the personality and behavior of 

an organization and its employees. 
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Further research on the subject of the four color model for products did not prove its existence. No 

papers or research were found that supported this theory, or showed any connection between [Calu98] and 

products.

3.3 Choosing the right product description method

In the last section we looked at three methods for describing products: the product personality scale, 

product personality in interaction, and the four color model. In this chapter we will compare the methods and 

determine which method we will use in our further research.

3.3.1 Comparing the methods

The four color model is immediately rejected, because it lacks the scientific base. As stated in chapter 

3.2.3, no papers or works have been found that supports this method. 

Product personality in interaction is a good method for determining the personality of a product, but only 

on the interaction-level. The method excludes the forming of product personality based on their appearance. 

Because customers cannot interact with a product via a webshop, our focus lies with product-appearance. The 

profile that is formed with this method is also hard to compare with a Big Five personality of a person, since 

Nicolas chose to select the personalities that are different from Big Five personalities (see section 3.2.2).

The product personality scale of Govers has a solid scientific basis and works with the Big Five. The result 

of a product personality can be calculated into a Big Five profile, which can be directly connected to a 

personality profile as discussed in chapter 2. Two of the five factors are missing in product personality, namely 

Neuroticism and Openness, because the product personality scale does not contain personality traits that 

correspond to these two factors. 

3.3.2 Conclusion

The use of Govers’ product personality scale seems our best option, mainly because it corresponds to the 

Five Factor model, while the other two methods from section 3.3 do not. The interaction-personality can 

however be a good addition to the appearance-personality and could be tested in future research.

3.4 Findings of this chapter

In this chapter we found several methods to describe a product in terms of variables with respect to 

personality. The method that fits our research best is the product personality scale of Govers, and is based on 

the Five Factor model, which makes it possible to cross-reference product personality with human personality. 

This product personality can only be used in describing products by their appearance. 
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4 .  S Y S T E M  D E S C R I P T I O N

In chapters 2 and 3 we discussed how human personality and products are defined, and found theories 

regarding these subjects. These theories are the Big Five / TIPI for human personality, and the product 

personality scale for product personality. This chapter will first discuss how the two theories can be combined 

into a system that can determine the personality of a person and suggest the right products to that person. 

After the discussion is an explanation of the system to be developed, which consists of three parts. The first 

part discusses how to determine product personality profiles, the second part discusses human personality  

determination with use of images. The third part describes how products can be matched to personality. 

4.1 Connecting human and product personality

In chapter 2 we found the TIPI scale to determine human personality, which consists of ten pairs of 

different personality traits. In chapter 3 we found a product personality scale consisting of twenty different 

personality traits. Since both methods contain different personality traits, it is not possible to map people on 

products based on matching personality traits. Nevertheless, since both ways can be mapped onto the Five 

Factor Model, people could be linked to products based on these factors. For products, the twenty personality-

traits of the product personality scale make up three of the five factors.

Based on the two factor scales, the following model can be made to compare human- to product 

personality:

Figure: Human Personality vs Product Personality

The figure above shows the difference between human and product personality. While human personality 

is described in five factors, product personality is described in only three, excluding the factors Neuroticism and 

Openness (the reason for this can be read in section 3.2.1). This does not pose a problem: we only want to 

make a match between the personality of a person and a product, so we only need the factors Agreeableness, 

Conscientiousness and Extraversion.
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4.2 Creating product profiles

We need product personality profiles to make a match between human- and product personality. The 

profiles can be generated by asking people which product personality traits they think fit a certain product. The 

profile of the product is then calculated by counting the points for each factor in the Big Five. The formulas for 

each treat are as follows:

1. Agreeableness = (SUM(Agree-traits)) - (SUM(Disagree-traits))

2. Conscientiousness = (SUM(Conscientiousness-traits)) - (SUM(Carelessness-traits))

3. Extraversion = (SUM(Extraversion-traits)) - (SUM(Introversion-traits))

This results in a personality profile per product, based on three of the five Five Factor Model factors. These 

product profiles can then be used to make a match between products and the personality of a person.

4.3 Determining human personality profiles with use of images

The basis for determining human personality profiles is the TIPI, as discussed in chapter 2. The TIPI asks for 

each of the ten personality-trait-pairs on a scale of -3 (totally disagree) to 3 (totally agree) if the trait-pair fits 

the person filling in the test. Having seven answers means having to find seven different images/photo’s that 

each depict the corresponding personality-trait in a certain level, where -3 should need a photo that depicts 

the complete opposite of the personality-trait and 3 needs a photo that fully depicts the corresponding 

personality trait.  The calculation of the human personality is as follows [PsyTexas]:

1. Extraverted, enthusiastic 6. Reserved, quiet

2. Critical, quarrelsome 7. Sympathetic, warm

3. Dependable, self-disciplined 8. Disorganized, careless

4. Anxious, easily upset 9. Calm, emotionally stable

5. Open to new experiences, complex 10. Conventional, uncreative

1. Extraversion:1, 6 reversed (a score of 3 becomes -3, 2 becomes -2, etc.);
2. Agreeableness: 2 reversed, 7; 
3. Conscientiousness; 3, 8 reversed; 
4. Emotional Stability: 4 reversed, 9; 
5. Openness to Experiences: 5, 10 reversed;
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The orange cells (top three rows) in the table show the personality-trait-pairs that are used for 

determining the personality of a person to make a match with products. The grey cells are not needed for 

matching with products, but can be taken into account for future research.

4.4 Matching product and human

Now that we have the calculations for determining human- and product personality, we can use them to 

make a match between human personality and products. Because the scales have different values on the same 

personality factors, we need to convert both the scales to an equal scale, preferably a percentage-scale. The 

two scales can then be connected to each other, measuring the difference between the two scales in percent-

points. The lower the difference in percent-points, the better there is a match. Comparing three factors means 

having three different deviations between a product and a person. The average deviation of the three factors 

combined is therefore taken as the total score of a product. 

An example of how the scales can be converted:

Car 1 has the following scores per factor :  Agreeableness: 6.125 / Conscientiousness: 1.875 / Extraversion: 

1.5. A person filling in the personality test has the following scores: Extraversion: 0 / Agreeableness: -1 / 

Conscientiousness: 3 / Neuroticism: 2 / Openness: 1. A car can have a score of -8 to 8 on Agreeableness, -6 to 

6 on Conscientiousness and -6 to 6 on Extraversion. To convert the scores to percentages, the following 

calculation has been done:

Car Agreeableness: range: -8 - 8 ⇒ 0 - 16, score of ( (6.125 + 8) / 16) = 0.8828

Car Conscientiousness: range: -6 - 6 ⇒ 0 - 12, score of ( (1.875 + 6) / 12) = 0.6563

Car Extraversion: range: -6 - 6 ⇒ 0 - 12, score of ( (1.5 + 6) / 12) = 0.625

All the factors in the human personality test have a range of -6 - 6 (two questions per factor that can have 

a value of -3 - 3), which can be converted to a score of 0 - 12:

Human Agreeableness: 	
 ( (-1 + 6) / 12)	
 =	
 0.4167

Human Conscientiousness:	
 ( (3 + 6) / 12)	
 =	
 0.75

Human Extraversion:	
 ( (0 + 6) / 12)	
 =	
 0.5

The difference per factor :

Difference Agreeableness: 	
 	
 0.8828 - 0.4167	
=	
 0.4661

Difference Conscientiousness:	
 0.6563 - 0.75	
 =	
 -0.0937

Difference Extraversion:	
 	
 0.625 - 0.5	
 =	
 0.125
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For this person the car has a close connection on the Conscientiousness (deviates 9.37 percent-point) and 

Extraversion factor (deviates 12.5 percent-point), but a less good connection with Agreeableness (deviates 

46.61 percent-point). In overall the car has a average difference in percent-point of: 

( (0.4661 + 0.0937 + 0.125) / 3) = 0.2283 = 22.8%

4.5 Implementation

This system could be helpful in matching people to products for web-shops or online stores. For this 

reason the best way to implement this system is in a web-application. We will make use of a software-suit 

called MAMP [MAMP] which at installation creates a personal server containing an Apache server, MySQL 

database, and PHP server functionality, for local development and testing of web-applications. 

The system described in previous paragraphs can make use of a MySQL database for storing personality-

data for both products and people, and use PHP5 for retrieving, writing and viewing of data and making 

calculations. All the parts of the system receive input and present data with HTML-pages generated within 

PHP-code.  

4.6 Findings of this chapter

In theory we have made a match between human personality and product personality, which is connected 

via the overlaying Big Five scale. We explained how our system should work, of which parts it consists, and 

created a calculation for determining if a product matches a certain human personality. In the next chapter we 

will try to test this system in parts to prove its working.
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5 .  U S E R  S T U D I E S

Based on the system description in chapter 4, we want to test the different parts of the system. The 

system is tested in three steps: forming personality profiles of products (for making a match between humans 

and products), matching products with humans, and determining personality of humans with images. In this 

chapter we will test these parts with several user studies. 

First we will create a number of product personality profiles based on the product personality scale as 

discussed in chapter 3. The product profiles are calculated into Five Factor values. Next we will test the 

determination of human personality and the link between human personality and product personality, by asking 

what the respondents of the products think. Determining the respondents personality is done with the TIPI 

from chapter 2, which results in a Five Factor profile that can be matched directly with the product personality 

profile. Lastly, we create a graphical variant of the TIPI, test it, and compare the results with the result from a 

normal TIPI.

5.1 Study 1: Creating product personality profiles

To make a match between product- and human personality, you need profiles of both products and 

humans. This study focusses on creating personality profiles for products, so that we later on can make a match 

between products and humans. 

5.1.1 Approach

First we chose a group of product variants for which we needed to determine the personality, based on 

the product personality scale of [Gove04]. We chose cars since it is fairly easy for people to comment and give 

personality traits to cars based on their appearance. For each of the twenty personality traits in the product 

personality scale we tried to find cars. In a focus group of three people we determined which personality trait 

belonged to which car and made a selection list of ten cars. During this meeting some expectations where 

marked for the cars. For example small, round cars like the Mini where expected to be determined as cute, 

funny and open, while sports- and muscle-cars with sharp edges would be determined as being the opposite of 

open, dominant, and obtrusive. The set of ‘normal’ cars, like family-cars or space-wagons where determined as 

boring, modest and honest.
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We asked several people to determine the product personality of the ten cars, based on their 

appearance. Respondents were offered to fill out an online form that showed a picture of a car and the twenty 

personality traits, or characteristics. Respondents were asked to rate ten different cars on the twenty 

personality traits. For each personality trait a respondent could indicate if it applied, if it did not apply (in other 

words: the trait was the opposite of what the car looked like), or neutral. In total 19 people responded to the 

test: 15 filled in profiles for all the cars, 18 respondents filled in the profiles for car 2 and 19 respondents filled 

in car 1.

Image: Webapp for determining the product personality profiles for a Mini, in Dutch

5.1.2 Results of Study 1

After the test was carried out by the respondents, a profile of the car was calculated by counting the 

points for each personality trait. according to the formula in chapter 4.2, and measuring the average of these 

points for all the respondents. This resulted in a personality profile per car, based on three of the five factors of 

the Five Factor Model. (see images below)
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Image: a car profile for a Maserati, see Appendix D for detailed picture

Image: a car profile for a Mini, see Appendix D for detailed picture

The car-profiles consist of two parts. One part is a calculation of the car-profile in percentages per Big Five 

Factor. This part is used for making the match between human- and product personality. The other part is a 

graph showing the average of all the chosen personality traits by all respondents. The graph makes the car-

profile transparent and clear to visually compare it to other cars to see any differences between personality.
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There where some expectations about the personality traits and how they would be visible in the product 

personality graphs. The expectations for this where answered positively. For instance, for both the Mini and the 

Fiat 500 we thought that respondents thought they were positively viewed, cute, nice, open, etc. When looking 

at the personality graphs, both the cars have graphs that span to the lower-right corner, which contains 

personality traits like cute, nice, relaxed, open, and cheerful. These cars are very different from a Maserati, which 

is more viewed as dominant and challenging, but closed to the outside world. The cars that have a somewhat 

equal appearance, still have different profiles when comparing their personality graphs.

To see how precise the product-profiles are, the data of the product-personality profiles was first 

converted into Big-Five profiles. After the profiles where created, the standard deviation was calculated per car 

per factor. The standard deviation shows how large the spread is of the data that all the respondents 

submitted. The narrower the spread of data, the more precise the result.

Agree SD Cons SD Extra SD Agree % Cons % Extra %
car 1
car 2
car 3
car 4
car 5
car 6
car 7
car 8
car 9
car 10

1.88 1.66 1.96 11.76% 13.86% 16.31%
2.23 1.38 1.79 13.92% 11.52% 14.92%
3.02 1.85 1.80 18.88% 15.39% 15.04%
3.03 2.47 2.90 18.97% 20.57% 24.15%
4.37 1.72 2.14 27.32% 14.32% 17.82%
2.40 1.67 1.36 14.98% 13.90% 11.30%
1.96 1.49 2.69 12.24% 12.39% 22.38%
2.10 2.45 2.23 13.11% 20.41% 18.54%
2.38 1.50 2.55 14.88% 12.52% 21.28%
2.63 1.46 2.77 16.45% 12.20% 23.12%

Table: Standard deviations per car / factor. The %-rows show how much one SD is compared to a factor-scale.

The averages of the standard deviation factors is as follows:

Agreeableness Conscientiousness Extraversion

2.60 1.76 2.22

Table: averages of the standard deviations per factor.

The factor-scales run from -8 to 8 for Agreeableness and from -6 to 6 for Conscientiousness and 

Extraversion, which is based on the amount of personality traits that are used to calculate the factors. For the 

factor Agreeableness, the absolute width of the standard deviation takes 1/6th of the scale. For 

Conscientiousness 1/7th, and for Extraversion 1/6th. This shows that the product personality profiles are 

reasonably precise, therefore they are useable in the following user studies. 

The individual car-profiles need to be fairly precise. On the other hand you need a wide variety of car-

personalities. This means that the spread of the personalities of all cars taken together should be wide. The 
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standard deviation of the factor Agreeableness for all cars is 4.72, which takes up approximately 1/3 of the 

complete scale, which is twice as large as for one individual car. Conscientiousness has a standard deviation of 

2.23, which takes up just over 1/5th of the scale. Extroversion also takes approximately 1/3th of the scale with a 

standard deviation of 3.37.

Figure: boxplot of the factors Agreeableness(1), Conscientiousness(2), and Extraversion(3) for all the cars.

The figure above shows how wide the spread of values per factor for all the cars is. 50% of all the profiles 

for each corresponding factor lie within one box. Agreeableness has a good dispersion, meaning that the variety 

of profiles for all the cars on the Agreeableness factor is good. Conscientiousness and Extraversion both have 

smaller standard deviations, thus a smaller spread of the factor-values. The image above also shows that for the 

factors Conscientiousness and Extraversion the spread of the factor profiles is reasonably narrow.

5.1.3 Findings of Study 1

We created a personality profile for each car for this study. The personality profiles correspond to early 

expectations we had of the cars. These personality profiles can now be used to make a connection with human 

personality profiles. In order to make the connection, we need to calculate human personality profiles, which 

will be covered in the next user study (see section 5.2)

The precision of the product-personality profiles has been tested by measuring the dispersion of all the 

profiles that where submitted by the respondents (which was presumed to be low: the lower the dispersion, 

the more precise a profile is), and by looking at the dispersion of all the cars per personality factor (which was 

presumed to be high: the higher the dispersion, the more each car differs from another). When looking at the 

deviation of the factors per car, the profiles are fairly precise. Looking at the deviation per factor for all the cars 

together, the factor Agreeableness has a higher spread than the other factors. This could be the result of the 
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small choice of cars the respondents had, but also due to the low number of respondents that formed the 

product personality profiles. The profiles that we have created are nevertheless good enough for testing 

purposes.

5.2 Study 2: Determining human personality and evaluating match between human 
and product personality

In the last paragraph we created product-personality profiles for a set of ten cars. With these profiles we 

can now evaluate if there is a match between product- and human personality. In order to evaluate that match, 

we also need human-personality profiles. 

In this study the human personality of a respondent is determined with use of the TIPI of section 2.3. This 

study also focusses on connecting the result of the TIPI (human personality) to products, with the help of the 

product personality profiles created in section 5.1.

5.2.1 Approach

First the personality of a person is determined with the TIPI. Determining the personality was also done in 

a website. The website shows the ten personality pairs of the TIPI and allows respondents to rate the 

personality trait pairs with a score of -3 (totally disagree) to 3 (totally agree). 

Figure: Part of the TIPI personality test in Dutch
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When the form is filled out, the personality of the respondents is calculated in Five Factor Model 

percentages scores. Then the Five Factor profiles of all cars are generated and the difference of each factor 

between the car and the respondent is measured. (see calculation in chapter 4.4) This results in a list of cars 

with the average difference in percent-points of each car with the personality of a person. Respondents were 

scouted via Facebook and Twitter. 38 people responded to this test.

After the personality-determination, we asked the respondents for each car if they thought it fitted their 

personality. Respondents could answer with yes, no, or neutral. The cars where presented in a fixed order.

5.2.2 Results of Study 2

The results of this test are shown in two graphs below. The green graph with embedded triangles shows 

for each car from 1 to 10 how much the respondents liked the car. The red graph with the embedded circles 

shows an average of “likeness” for each car from best matching to least matching the respondent’s personality. 

The likeness-percentage on the left of both the graphs shows how much percent of the respondents liked a 

certain car. A score of 100% means that every respondent liked the car, while a score of -100% means that 

every respondent disliked the car. A score of 0% means that the car is rated neutral in overall.

Figure: Car-likeness sorted from best-matching to least-matching

The green graph shows that cars 1, 2 and 10 are rated positive, whereas cars 4 and 6-9 are rated 

negative. Cars 3 and 5 are rated neutral. In average the cars are rated negative.

The fact that the cars are rated lower in average could be the result of a several factors. One factor could 

be the number of car-personality profiles. Two of the three factors had a narrow spread, which could result in 

less cars fitting a personality: less cars that are liked. Another factor is that the pictures for the cars could be of 

influence on the result. Some cars where photographed in sunny weather conditions, while other cars had 

bright or (on the other hand) dull colors. The other factor could be the type, style, or attributes of the car. To 

see if there was any connection between the environment of the car and the likeness, or the color of the car 
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and the likeness, we looked at the results of those different aspects. The expectations were that bright colored 

cars where liked more, as well as cars that are perceived as upper-class cars (expensive and exclusive models 

like Porsche, Ferrari, and Maserati). The sunny conditions were expected to be liked more than the grey or 

moderate weather-conditions.

Particular is that the cars with the dark background or grey weather conditions are rated 20% likeness in 

average (Maserati 30% and Mercedes 10%). The cars with sunny conditions or photographed with a low sun 

scored -16,7% (Honda, Car5 0%, Opel Meriva -50%). Looking at colors, the red colors did not score higher 

than the rest of the colors (red: -25%, white: 7.5%, dark colors like black, brown and grey: -40%). The Maserati 

and Mercedes (which are perceived as upper-class cars) are rated positive (25% in average, the Maserati was 

rated 40% positive). Cars without a roof and family-cars had a neutral rating. 

These observations could be of interest for future research. Not only color of cars or environmental 

conditions on decision-making, but also the use of extra motivators after the personality-test, could be of 

interest for future research to answer these questions.

Car# / type Score Weather Car Color

1 Mini 15% Pinkish White (broken)

2 Maserati Gran Turismo S 30% Dark/grey Black

3 Honda Insight Hybrid 0% Sunny White

4 AMC Pacer -45% Normal Red

5 Mitsuoka Himiko Roadster 0% Low sun Red

6 Opel Meriva -50% Low sun Grey

7 Fiat 500 -30% Normal Brown

8 Corvette Stingray -55% Normal Red

9 MGA Roadster ’59 0% Normal Red

10 Mercedes CLK 350 10% Grey Grey

Table: Scores per car shown, accompanied with weather-conditions and car-color
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Figure: Car-likeness sorted from best-matching to least-matching

For each respondent the array of cars was sorted from best matching to least matching the personality of 

the respondent, by cross-referencing the personality profile of the car with the respondent’s personality. With 

each car, the match was added (did match, did not match, neutral). When calculating the average for all 

respondents, a trend is visible that shows that the more a car matches a respondents personality, the more a 

person is likely to like the car more (see the fluent blue line in the figure above). A point of interest is that 

according to this study, the car that best matches a personality is perceived as neutral by the respondents: the 

average first best matching car has a ‘likeness’ percentage of just around 0%. Again, this could be the result from 

the number of car profiles, or the images used.

5.2.3 Findings of Study 2

This study was set up to see if there is a connection between human personality and products, in this case 

cars: “are products that have a personality similar to persons more liked?” 

When looking at the scores per car, the cars are rated negative in overall. This could be the result of the 

environmental conditions on the photo, the color of the cars, or lacking the extension of extra motivators in 

the test. These observations could be subject for further research on influence of environmental conditions / 

colors on choices of humans.

When the cars are sorted from best to least matching the personality of the respondents, there is a trend 

visible that shows that the more a car fits a personality, the more the car is liked. The car that matches the 

personality best has a neutral likeness-score. In comparison with the car that matches the personality worst, the 

best match-car has more chance of being liked.
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5.3 Study 3: Graphical Personality Testing

Now that we evaluated the match between product- and human personality, we can test if we can 

determine human personality by creating a graphical form of the TIPI. We want to make the test attractive to 

customers, so we need to use images/photos instead of questions or statements. 

This chapter explains how a test is set up and executed for determining human personality by using 

images/photos. The basis for the graphical test is the TIPI in chapter 2.4.

5.3.1 Approach

In order to change the textual personality test to a graphical one, the test needs a set of pictures that 

depict the ten different personality traits in the test. The TIPI requests that a person making the test rates every 

personality trait with a score from one to seven (totally disagree - totally agree). 

Making this test completely graphical implies that we need 10 sets of 7 images, where each set depicts the 

corresponding personality trait. Each picture in the set must show a situation that corresponds to the 

personality trait, from least fitting to most fitting. Finding 70 images for this situation is difficult, because it is 

difficult to say for one photo that is possesses more of one personality trait than another photo. You can define 

if a certain personality trait in a photo is present or not, but not the level of presence. For this reason the 

choice was made to select 3 pictures per personality trait: a neutral picture, a picture that represents the 

personality trait and a picture representing the opposite of the personality trait.

The selection of the pictures was done by typing in the personality trait in Google Images and in 

Shutterstock.com to find the right picture for the trait. Especially the images in Shutterstock.com provided good 

photos and images of the personality traits, because all the photos in their database are tagged with keywords 

like environment, situation, gender/age of the people in the picture, and personality characteristics. For each trait 

several pictures were chosen that showed a positive, negative, or neutral situation of the trait. The pictures were 

then discussed in a panel of three people that determined which photo showed the positive, negative, or 

neutral photo of a trait best. 

After de pictures were chosen, de test was set up. Respondents were presented a website that showed 

ten rounds of three pictures, where in each round they had to choose one picture of which they thought it 

suited their personality best. When that test was done, they where presented a textual form of the TIPI which 

they were asked to fill out. The result of the TIPI was then cross-referenced with the scores of the graphical 

personality test. Respondents were scouted via Twitter, Facebook and Hyves. One-hundred-eleven (n=111) 

people responded to the test.
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Image: Webapp determining personality by using pictures, in Dutch

5.3.2 Results of Study 3

Figure: Difference between the graphical and normal TIPI, per respondent per factor

The overall response on the test was positive, respondents found it easy to choose the pictures that suited 

their personality. The diagram above shows the difference per factor per respondent between the graphical and 

the normal TIPI (see Appendix C). The averages of each factor are represented by the colored lines in the 

diagram, which show an average deviation of the graphical personality test of 0.25. Notable is that the 

Extraversion-factor has some high differences in the dataset. 

The averages per factor :

Extraversion Agreeableness Conscientiousness Neuroticism Openness to Experiences

Avg. Deviation 0.318 0.218 0.218 0.239 0.288

Table: average deviation per factor between gTIPI and TIPI
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As seen in the table above there is some deviation between the result of the graphical TIPI and the normal 

TIPI. In measuring the total Five Factor personality, the graphical TIPI has a deviation of ((0.318 + 0.218 + 0.218 

+ 0.239 + 0.288) / 5) = 0.256. This difference can be explained by the difference of scales of the original TIPI 

and the graphical TIPI. While the original TIPI asks per personality trait on a scale of -3 to 3 if it applies, the 

graphical TIPI only asks on a scale of -1 to 1. 

Figure: difference in TIPI scales in percentages

This difference could be the result of the following situation: as can be seen in de image above, the original 

TIPI scale has a range from -3 to 3, while the graphical TIPI has a scale from 1 to 3. Suppose that a person is 

asked to tell if the personality trait “boring” suits his/her personality, and answers this with the value -1 in the 

original scale. In the graphical TIPI scale the person will answer with -1. The absolute difference in percentages 

between the choices is therefore 33.3%. Likewise with a choice of -2 on the original scale, which has an 

absolute difference of 16.6%. The average difference of the two choices is 24.95%, which corresponds with the 

overall difference we measured when comparing the results of the original TIPI to the graphical TIPI.

To check if the results map better when the scales of the original TIPI are interpreted differently, we chose 

to convert the answers of the original TIPI. The values -3 and -2 where transformed to 1, values -1, 0 and 1 

where transformed to 2 and the values 2 and 3 where made 3. The normal TIPI values did now correspond to 

the graphical TIPI. Both the results of the original and the graphical TIPI were calculated to Big Five profiles, the 

spread of the factors was calculated (see 1st two tables below) and the difference between the results was 

calculated. (see the third table below) The spread of the differences was then calculated to determine how 

accurate the test results were.

Extra Agree Cons Neuro Open

1.34 1.05 0.79 0.95 0.88

Table: gTIPI standard deviations per factor
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Figure: gTIPI Boxplot: 1.Extra, 2.Agree, 3.Cons, 4.Neuro, 5.Open

As can be seen in the model above, the spread of the gTIPI data per factor looks normal, with exception 

of the factors Agreeableness and Openness. This could be the case of the lower standard deviation, indicating 

that those factors are more precise.

Extra Agree Cons Neuro Open

1.13 0.64 0.99 1.07 0.88

Table: TIPI standard deviations per factor, after reinterpretation

Figure: TIPI Boxplot: 1.Extra, 2.Agree, 3.Cons, 4.Neuro, 5.Open
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The above plotboxes for the TIPI-results show that the data is skewed to the positive side. The factor 

Agreeableness has a very low standard deviation, meaning that the spread of the data for this factor is very 

narrow, which indicates a high precision of the results for this factor. 

The average spread of the values for the gTIPI is 1.00, the average spread for the normal TIPI is 0.95. That 

means that the accuracy of both the tests spans over approximately a quarter of the scales, which is a fairly 

accurate score for the overall Five Factor profiles. 

Extra Agree Cons Neuro Open
SD
AVG

1.60 1.16 1.13 1.25 1.23
-0.75 -0.15 -0.57 -0.65 -1.00

Table: Standard deviations of difference in each factor of gTIPI and TIPI in absolute values

Figure: gTIPI - TIPI Difference Boxplot: 1.Extra, 2.Agree, 3.Cons, 4.Neuro, 5.Open

The averages of the factor-differences are all negative, which indicates that the values of the normal TIPI lie 

higher than the values of the graphical TIPI, which is visible in the plotboxes of the normal TIPI. The average 

absolute spread of the differences between the gTIPI and the TIPI is 1.27, which takes up just over a quarter of 

the scale. This is clearly visible in the plotboxes for the difference between the two tests. 
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5.3.3 Findings of Study 3

This experiment was set up to see if it was possible to turn the textual TIPI into a graphical version by 

presenting a selection of photo’s to a respondent and check which photo’s are chosen, determining the 

personality of that respondent.

When comparing the raw data of the two personality tests, the expectation was that there was some 

difference in the results of the gTIPI and the TIPI, which was eventually measured at 25 percent-point. The 

deviation could be the result of the amount of pictures in the gTIPI that were presented to the respondents. 

The normal TIPI allows respondents to rate a personality trait from -3 (totally disagree) to 3 (totally agree), 

while the graphical TIPI only presented three photo’s that corresponded to -1 (disagree), 0 (neutral), and 1 

(agree). Going from a choice-range of seven choices to three choices lowers accuracy, as can be seen in 

chapter 5.3.2. This was done for practical reasons.

After the normal TIPI was recalculated to the same scale as the graphical TIPI, the difference between the 

two tests was approximately -0.62, with an average standard deviation of 1.26. The negative average difference 

indicates that personality was rated higher in the textual TIPI-scale, which could be the result of the 

respondents not being completely honest about their personality, or being afraid for a bad or ‘lesser’ personality 

profile. With the result of the gTIPI, the profiles are normally distributed, which indicates that the profiles 

generated from the graphical TIPI are more honest than the textual TIPI. The average standard deviation of 1.26 

means that the differences between the two tests are fairly accurate. (1/6th of the scale)

Future research could focus on the use of more images with the gTIPI, and compare the results with a 

textual TIPI with five choices instead of seven. 
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6 .  D I S C U S S I O N  A N D  E VA L U AT I O N

This chapter is a wrap-up of the theory and user studies from previous chapters. The research questions 

will be revisited and the there is a discussion on the choices made per chapter and user study. Along with the 

discussion, future work on the research is also discussed.

6.1 Research questions revisited

In this section the research questions that were formed at the beginning of this thesis will be revisited.  

Each sub-research-question will be answered to see if the main research question was successfully answered.

6.1.1 What methods are available to determine the personality of a person, so that a person can be 
described in variables? 

We found three methods for determining personality of a person, namely the Myers-Briggs Type Indicator, 

the Pearson-Marr Archetype Indicator, and the Big Five.  We chose the Big Five because it is conceived as the 

leading method for determining personality, next to the fact that it has a strong scientific basis.

The Big Five itself is actually not a method, but a theory on which several methods exists that measure  

personality according to the theory. These methods were discussed briefly. The choice was made for the Ten 

Item Personality Indicator (TIPI), because it can determine the personality of a person in just ten questions. The 

validity of the TIPI is good, test-retest results are also good, but the makers encourage the user to use the 

method only when time is limited. A problem with the other tests is that they ask over the twenty questions, 

some even ask 180-360 questions to determine a perfect profile, that is only needed for mental treatment 

purposes.

Due to the findings of this chapter, we can now describe a human in the five factors of the Big Five: 

Extraversion, Agreeableness, Conscientiousness, Neuroticism, and Openness.

6.1.2 What defines a product in terms of variables with respect to personality?

Research to describing a product led to the discovery of the concept “product-personality”, which for this 

research fits perfectly with human personality. Further research found three methods for describing the product 

personality of a certain product: the four color model, product personality in interaction, and the product 

personality scale. 

The four color model immediately was discarded because it lacked scientific basis and no papers 

discussing the model where found. Product personality in interaction is only useable for products on a 

interaction level, which is difficult to implement in webshops and alike. The product personality scale looks at 

the appearance of a product and forms a personality of it, making it suitable for implementation in webshops.
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The personality of the product is based on three factors of the Big Five, namely Agreeableness, 

Conscientiousness, and Extraversion, making it perfect for connecting it with human personality.

6.1.3 Can people be connected to products based on their personality?

In theory we established that human personality can be connected to products, based on three factors of 

the Big Five. To test this in practice, two experiments where formed: one that formed product personality 

profiles, and one that cross-referenced human personality profiles to the product personality profiles, and asked 

the persons how they liked each product.

The first experiment measured the personality of ten different cars based on the product personality 

scale. After completion of the test, each car had its own personality profile. The second experiment asked 

respondents to fill in a TIPI to determine their personality. Afterwards, their personality profile was cross-

referenced with each car personality profile. For each car, the respondent was asked if they liked it or not.

In short: the results of the second experiment showed that the more the personality of a single product 

suits the personality of a person, the more that person is likely to like that product. 

6.1.4 How can the process of determining personality and suggesting products related to that 
personality be automated?

In chapter 4 we described how our system could be set up. To test its working, the experiment that 

measured human personality and cross-referenced it with products was build in a web application. The 

technologies used for the website are PHP5, MySQL, and a bit JavaScript. 

6.1.5 dZyre works with images that are chosen by customers, whereupon products are suggested. 
Can human personality be determined with the use of images?

To answer this question, we basically transformed the normal TIPI into a graphical one, where the graphical 

TIPI asked respondents to choose photos instead of textual questions. A separate experiment was set up that 

first determined the personality of a respondent with the TIPI, and afterwards asked that respondent to select 

ten photos. The photos where offered in ten rounds, where each round allowed the respondent to choose one 

photo from a selection of three.

The results of this graphical personality testing showed that on scale the graphical TIPI deviates in average 

1/6th from the normal TIPI, which is an accurate result.

6.1.6 Main research question: how can we automatically determine the personality of a person and 
find/suggest that person appropriate products?
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We have developed a system for connecting human personality with product personality. Based on the 

results of our second user study, we can say that people like products that match their personality more than 

products that do not match their personality. 

6.2 Discussion and future work

6.2.1 Chapter 2

6.2.1.1 Ten Item Personality Indicator choice

Making the choice for the Ten Item Personality Indicator is discouraged by its developers. Although the test 

is somewhat inferior to the other tests available, it scores adequately on the levels of convergence with widely 

used Big-Five measures in self, observer, and peer reports, test-retest reliability, patterns of predicted external 

correlates, and convergence between self and observer ratings [PsyTexas]. Furthermore it is noted that the test 

should only be used when time is scarce, personality is not the primary topic of interest, and research can 

tolerate the somewhat diminished psychometric properties associated with the test. The last three points are 

all answered positively for this research: time is scarce, especially when used in commerce. Second, personality 

itself was not our key-interest: we merely tried to determine and link it to products, not understand it. Lastly, we 

can deal with the diminished psychometric properties. When asked about the accuracy of the different Big Five 

tests, a psychologist stated3 that the tests asking over 180 questions or more are only needed when a thorough 

diagnosis of a mental patient is needed. The result of those tests need to be as accurate as possible, since a 

small difference in the result can result in a whole different kind of treatment. For the use in this research this is 

not an issue.

Still, using a more extended personality test could be used for future research to give more precise results 

about personality, for example like the connection with different dimensions within the factors with certain 

product-personality characteristics. This could be done with the Big Five Inventory or Sauciers Mini-markers.

6.2.2 Chapter 3

6.2.2.1 Missing factors between human- and product personality

The product personality scale of Govers consists of twenty personality traits that are most used for 

describing product personality. These twenty traits are then divided into three of the five factors of the Big Five, 

namely Agreeableness, Conscientiousness, and Extroversion. The other two factors (Openness and 

Neuroticism) are not present, simply because the personality traits found are not part of the trait-list of the 

two missing factors. It is interesting to research if the two missing factors have any influence on the results 

when matching personality to products. The personality traits used in the interaction-personality scale do not 

span over the missing factors, but pose an interesting addition to form a total personality-model of a product.
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6.2.3 Chapter 4

6.2.3.1 Alternative consideration of personality

When looking at the calculation of the difference between human- and product-personality, both the 

personalities are considered as points within a personality domain. A problem is the accuracy of this way of 

consideration.

Suppose that a respondent answers the TIPI as follows:

# Description Score
1

2

3

4

5

6

7

8

9

10

Extraverted, enthusiast 1

Critical, quarrelsome -2

Dependable, self-disciplined 3

Anxious, easily upset -3

Open to new experiences, complex 2

Reserved, quiet 2

Sympathetic, warm -1

Disorganized, careless 2

Calm, emotionally stable 3

Conventional, uncreative 2

When looking at the factor Neuroticism, the values chosen are -3 for Anxious (position 4), and 3 for Calm 

(position 9), making it an average of 0 for Neuroticism. The problem is that the values for these choices lie far 

from each other, which makes the average score for the factor Neuroticism not precise. This in contrast with 

the factor Extraversion (position 1: score 1, position 6: score 2, average: -0.5). 

To solve this problem, a weight could be added to the factors, so that the factors that are more precise 

have a higher weight than the factors with a low precision. The height of the weight could be determined by 

the difference between the two values of the TIPI, where a high difference results (4 or higher) in a low weight, 

an medium difference (between 2 and 4) in a medium weight, and a low difference (2 or lower) in a high 

weight.
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Another way of considering the personality is by making it a three-dimensional space instead of a point, 

where each dimension represents one of the three factors of the Big Five. For both the human- and product 

personality, a three-dimensional model should be made, and the contents of the product-personality that fall 

within the human personality should be measured. Again, since some sides of the model can be quite large, 

weights should also be introduced in this model.

Image: Two personalities represented by cubes that intersect each other

6.2.3.1 Semantic Web

Creating a semantic domain for this application could prove to be very helpful. The Semantic Web is 

actually a collection of methods and technologies that allow machines to interpret and understand the meaning 

or semantics of information. 

The domain could consist of products, accompanied with external and internal information, like color, size, 

practical use, features, add-ons, URL of an image, etcetera. An important addition on the product description is 

its personality. When the personality of a respondent is determined, it can be cross-referenced with the 

Semantic domain to search for products that overlap that personality. The advantage of having a semantic 

product domain is that the computer or machine that uses this domain understands what the products and 

features are and what they mean. Knowing the semantics of information allows machines to make wider but 

related suggestions based on products that a person likes and that fit the personality.
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6.2.4 Chapter 5

6.2.4.1 User study 1

When forming the product personality profiles for user study 1, we asked respondents to rate twenty 

personality traits for ten cars, where they could answer if a trait did apply, did not apply or was neutral (three-

point scale). Having more rating-options scared off respondents, but they already had a lot of work just rating 

twenty personality traits for ten cars, hence the fairly low rate of respondents. (~15 respondents per car) 

Future research should focus on having a five-point scale instead of the used three-point scale.

6.2.4.2 User study 2

The result of user study 2 shows that a car matching the personality of a person is more likely to be liked 

than a car that does not match the personality. The result however shows the best matching car to be liked as 

neutral. This could be the result of the amount of cars that was offered to the respondents during the study. 

When looking at all the cars, the total offering did not have a wide spread over the factors Conscientiousness 

and Extroversion, meaning that for these factors there was little choice in difference when compared to the 

factor Agreeableness. Future research could focus on having a wider offering in cars, accompanied with the five-

point scale as discussed earlier in this section. 

An addition on asking just the personality could be asking specific attributes of the product-variants that 

are used, like color, brand, special features, add-ons, etc. A ferrari car can match perfectly with a person, but that 

person happens to hate ferraris and likes small electric cars more. Asking for these specific attributes on top of 

the personality could heighten the accuracy of the suggested products by the system.

Lastly, a focus could also be laid on the colors of the cars and the surroundings of the cars on photos. The 

influence of color and surroundings on how the cars are liked is unknown, but poses an interesting topic for 

research.

6.2.4.3 User study 3

Like the proposal of a five-point scale instead of a three-point scale in section 6.2.3.1, the same holds for 

the graphical TIPI in this section. The only problem in having 5 options in the gTIPI instead of three is finding the 

right pictures. It’s difficult to rate a certain photo having more ‘criticalness’ than another. This could be solved by 

asking respondents what they think of certain photos and letting the rating of the photos depend on the 

respondents. The result should be compared to a normal TIPI with a five-point scale to check de deviation of 

the graphical test.
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A P P E N D I X E S

Appendix A

Description of all the MBTI types.

ISTJ - Quiet, serious, earn success by thoroughness and dependability. Practical, matter-of-fact, realistic, and responsible. Decide logically what should 
be done and work toward it steadily, regardless of distractions. Take pleasure in making everything orderly and organized – their work, their home, their 
life. Value traditions and loyalty.

ISFJ - Quiet, friendly, responsible, and conscientious. Committed and steady in meeting their obligations. Thorough, painstaking, and accurate. Loyal, 
considerate, notice and remember specifics about people who are important to them, concerned with how others feel. Strive to create an orderly and 
harmonious environment at work and at home.

INFJ - Seek meaning and connection in ideas, relationships, and material possessions. Want to understand what motivates people and are insightful 
about others. Conscientious and committed to their firm values. Develop a clear vision about how best to serve the common good. Organized and 
decisive in implementing their vision.

INTJ - Have original minds and great drive for implementing their ideas and achieving their  goals. Quickly see patterns in external events and 
develop long-range explanatory perspectives. When committed, organize a job and carry it through. Skeptical and independent, have high standards of 
competence and performance – for themselves and others.

ISTP -  Tolerant and flexible, quiet observers until a problem appears, then act quickly to find workable solutions. Analyze what makes things work 
and readily get through large amounts of data to isolate the core of practical  problems. Interested in cause and effect, organize facts using logical 
principles, value efficiency.

ISFP - Quiet, friendly, sensitive, and kind. Enjoy the present moment, what’s going on around them. Like to have their own space and to work within 
their own time frame. Loyal and committed to their values and to people who are important to them. Dislike disagreements and conflicts, do not force 
their opinions or values on others.

INFP - Idealistic, loyal  to their  values and to people who are important to them. Want an external life that is congruent with their values. Curious, 
quick to see possibilities, can be catalysts for implementing ideas. Seek to understand people and to help them fulfill their potential. Adaptable, flexible, 
and accepting unless a value is threatened.

INTP -  Seek to develop logical explanations for everything that interests them. Theoretical and abstract, interested more in ideas than in social 
interaction. Quiet, contained, flexible, and adaptable. Have unusual ability to focus in depth to solve problems in their area of interest. Skeptical, sometimes 
critical, always analytical.

ESTP - Flexible and tolerant, they take a pragmatic approach focused immediate results. Theories and conceptual  explanations bore them – they 
want to act energetically to solve the problem. Focus o n the here-and-now, spontaneous, enjoy each moment that they can be active with others. Enjoy 
material comforts and style. Learn best through doing.

ESFP -  Outgoing, friendly, and accepting. Exuberant lovers of life, people, and material  comforts. Enjoy working with others to make things happen. 
Bring common sense and a realistic approach to their work, and make work fun. Flexible and spontaneous, adapt readily to new people and 
environments. Learn best by trying a new skill with other people.

ENFP -  Warmly enthusiastic and imaginative. See life as full of possibilities. Make connections between events and information very quickly, and 
confidently proceed based on the patterns they see. Want a lot of affirmation from others, and readily give appreciation and span port. Spontaneous and 
flexible, often rely on their ability to improvise and their verbal fluency.

ENTP -  Quick, ingenious, stimulating, alert, and outspoken. Resourceful in solving new and challenging problems. Adept at generating conceptual 
possibilities and then analyzing them strategically. Good at reading other people. Bored by routine, will seldom do the same thing the same way, apt to 
turn to one new interest after another.

ESTJ -  Practical, realistic, matter-of-fact. Decisive, quickly move to implement decisions. Organize projects and people to get things done, focus on 
getting results in the most efficient way possible. Take care of routine details. Have a clear set of logical  standards, systematically follow them and want 
others to also. Forceful in implementing their plans.

ESFJ -  Warmhearted, conscientious, and cooperative. Want harmony in their environment, work with determination to establish it. Like to work 
with others to complete tasks accurately and on time. Loyal, follow through even in small matters. Notice what others need in their  day-by-day lives and 
try to provide it. Want to be appreciated for who they are and for what they contribute.

ENFJ - Warm, empathetic, responsive, and responsible. Highly attuned to the emotions, needs, and motivations of others. Find potential  in 
everyone, want to help others fulfill  their potential. May act as catalysts for individual and group growth. Loyal, responsive to praise and criticism. Sociable, 
facilitate others in a group, and provide inspiring leadership.

ENTJ - Frank, decisive, assume leadership readily. Quickly see illogical and inefficient procedures and policies, develop and implement 
comprehensive systems to solve organizational problems. Enjoy long-term planning and goal  setting. Usually well informed, well read, enjoy expanding 
their knowledge and passing it on to others. Forceful in presenting their ideas.
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Appendix B

Result-set of the respondents that liked the corresponding cars.

RESPONDE
NTS THAT 
LIKED: 

Extraverted Reserved Critical Sympat
hetic

Depend
able

Disorga
nized

Anxious Calm Open Conven
tional

EXT
RA

AGRE
E

CON
S

CAR 1

CAR 2

CAR 3

1 1 2 1 1 -2 -1 1 0 -1 0 -1 3

2 -2 3 3 2 -2 2 -1 2 -2 4 0 4

2 -1 -2 3 2 1 -2 2 1 -2 3 5 1

2 3 1 3 1 2 3 3 1 0 -1 2 -1

2 3 1 3 1 2 3 3 1 0 -1 2 -1

1 -1 1 1 2 -2 -3 2 3 -3 2 0 4

2 1 2 1 2 2 1 2 -1 -1 1 -1 0

2 -2 2 2 2 -3 -1 2 2 -2 4 0 5

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

2 -1 1 3 -1 2 2 -1 3 -2 3 2 -3

1 0 2 1 1 1 -2 0 3 -3 1 -1 0

2 -1 2 2 3 -2 -2 2 2 -3 3 0 5

3 -3 0 2 2 -1 -1 1 2 0 6 2 3

2 -2 3 2 -1 2 -3 2 2 0 4 -1 -3

2 -2 3 1 -1 1 1 -1 -3 -2 4 -2 -2

-2 -1 3 2 3 -3 -1 1 0 1 -1 -1 6

1 1 1 1 -1 1 0 -1 2 1 0 0 -2

3 -2 -2 2 2 1 0 2 2 -2 5 4 1

3 -3 2 3 2 -2 -2 -1 2 -2 6 1 4

1 1 2 1 1 -2 -1 1 0 -1 0 -1 3

2 1 1 2 2 -2 -1 1 1 -2 1 1 4

1 0 0 1 2 -2 -3 3 2 -3 1 1 4

2 -2 1 2 2 1 0 2 1 1 4 1 1

2 3 1 3 1 2 3 3 1 0 -1 2 -1

1 -1 1 1 2 -2 -3 2 3 -3 2 0 4

1 1 2 2 2 1 -3 2 3 -2 0 0 1

2 1 2 1 2 2 1 2 -1 -1 1 -1 0

1 2 2 -1 -1 -2 -3 1 2 2 -1 -3 1

2 -2 2 3 2 -2 -2 2 3 -2 4 1 4

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

1 1 2 2 2 2 -2 2 3 -2 0 0 0

2 -1 2 2 3 -2 -2 2 2 -3 3 0 5

2 -2 3 2 -1 2 -3 2 2 0 4 -1 -3

1 0 2 2 1 -1 -2 1 1 0 1 0 2

2 -2 3 1 -1 1 1 -1 -3 -2 4 -2 -2

3 1 2 2 2 1 2 -2 -2 -1 2 0 1

-2 -1 3 2 3 -3 -1 1 0 1 -1 -1 6

1 1 1 1 -1 1 0 -1 2 1 0 0 -2

1 -2 3 3 3 -2 3 -1 0 -3 3 0 5

1 1 2 1 1 -2 -1 1 0 -1 0 -1 3
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RESPONDE
NTS THAT 
LIKED: 

Extraverted Reserved Critical Sympat
hetic

Depend
able

Disorga
nized

Anxious Calm Open Conven
tional

EXT
RA

AGRE
E

CON
S

CAR 4

CAR 5

CAR 6

-2 2 1 -1 2 -2 -1 2 1 2 -4 -2 4

1 1 2 2 2 1 -3 2 3 -2 0 0 1

-3 3 2 2 -1 -3 -3 2 -1 -1 -6 0 2

2 1 2 1 3 2 -3 2 3 1 1 -1 1

-1 1 2 1 3 -1 0 2 2 -3 -2 -1 4

3 -3 0 2 2 -1 -1 1 2 0 6 2 3

3 1 2 2 2 1 2 -2 -2 -1 2 0 1

1 1 1 1 -1 1 0 -1 2 1 0 0 -2

3 -2 -2 2 2 1 0 2 2 -2 5 4 1

1 -2 3 3 3 -2 3 -1 0 -3 3 0 5

-2 1 1 2 1 1 -1 2 -1 3 -3 1 0

3 -3 2 3 2 -2 -2 -1 2 -2 6 1 4

1 1 2 1 1 -2 -1 1 0 -1 0 -1 3

2 -1 -2 3 2 1 -2 2 1 -2 3 5 1

2 3 1 3 1 2 3 3 1 0 -1 2 -1

2 -2 2 2 2 -3 -1 2 2 -2 4 0 5

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

2 -1 1 3 -1 2 2 -1 3 -2 3 2 -3

2 -1 2 2 3 -2 -2 2 2 -3 3 0 5

-1 1 2 1 3 -1 0 2 2 -3 -2 -1 4

2 1 1 2 2 -2 -1 1 1 -2 1 1 4

2 -2 3 3 2 -2 2 -1 2 -2 4 0 4

2 -2 1 2 2 1 0 2 1 1 4 1 1

2 -1 -2 3 2 1 -2 2 1 -2 3 5 1

2 3 1 3 1 2 3 3 1 0 -1 2 -1

1 -1 1 1 2 -2 -3 2 3 -3 2 0 4

2 1 2 1 2 2 1 2 -1 -1 1 -1 0

1 2 2 -1 -1 -2 -3 1 2 2 -1 -3 1

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

2 1 2 1 3 2 -3 2 3 1 1 -1 1

2 -1 2 2 3 -2 -2 2 2 -3 3 0 5

2 -2 3 2 -1 2 -3 2 2 0 4 -1 -3

2 -2 3 1 -1 1 1 -1 -3 -2 4 -2 -2

3 1 2 2 2 1 2 -2 -2 -1 2 0 1

1 1 1 1 -1 1 0 -1 2 1 0 0 -2

3 -3 2 3 2 -2 -2 -1 2 -2 6 1 4

-2 2 1 -1 2 -2 -1 2 1 2 -4 -2 4

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

1 1 2 2 2 2 -2 2 3 -2 0 0 0

-1 1 2 1 3 -1 0 2 2 -3 -2 -1 4

-2 1 1 2 1 1 -1 2 -1 3 -3 1 0
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RESPONDE
NTS THAT 
LIKED: 

Extraverted Reserved Critical Sympat
hetic

Depend
able

Disorga
nized

Anxious Calm Open Conven
tional

EXT
RA

AGRE
E

CON
S

CAR 7

CAR 8

CAR 9

CAR 10

-2 2 1 -1 2 -2 -1 2 1 2 -4 -2 4

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

1 0 2 1 1 1 -2 0 3 -3 1 -1 0

2 -1 2 2 3 -2 -2 2 2 -3 3 0 5

1 0 2 2 1 -1 -2 1 1 0 1 0 2

2 -2 3 1 -1 1 1 -1 -3 -2 4 -2 -2

-2 -1 3 2 3 -3 -1 1 0 1 -1 -1 6

1 1 1 1 -1 1 0 -1 2 1 0 0 -2

-2 1 1 2 1 1 -1 2 -1 3 -3 1 0

3 -3 2 3 2 -2 -2 -1 2 -2 6 1 4

1 1 2 1 1 -2 -1 1 0 -1 0 -1 3

2 1 1 2 2 -2 -1 1 1 -2 1 1 4

2 -2 1 2 2 1 0 2 1 1 4 1 1

2 1 2 1 2 2 1 2 -1 -1 1 -1 0

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

0 2 2 2 2 2 2 1 1 -2 -2 0 0

2 0 3 2 0 2 0 -2 3 -3 2 -1 -2

2 -2 3 3 2 -2 2 -1 2 -2 4 0 4

1 0 0 1 2 -2 -3 3 2 -3 1 1 4

2 3 1 3 1 2 3 3 1 0 -1 2 -1

1 -1 1 1 2 -2 -3 2 3 -3 2 0 4

2 1 2 1 2 2 1 2 -1 -1 1 -1 0

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

-3 3 2 2 -1 -3 -3 2 -1 -1 -6 0 2

2 -1 1 3 -1 2 2 -1 3 -2 3 2 -3

2 1 2 1 3 2 -3 2 3 1 1 -1 1

2 -1 2 2 3 -2 -2 2 2 -3 3 0 5

2 -2 3 2 -1 2 -3 2 2 0 4 -1 -3

2 -2 3 1 -1 1 1 -1 -3 -2 4 -2 -2

2 0 3 2 0 2 0 -2 3 -3 2 -1 -2

1 1 1 1 -1 1 0 -1 2 1 0 0 -2

2 1 1 2 2 -2 -1 1 1 -2 1 1 4

1 0 0 1 2 -2 -3 3 2 -3 1 1 4

-2 2 1 -1 2 -2 -1 2 1 2 -4 -2 4

2 -2 1 2 2 1 0 2 1 1 4 1 1

2 -1 -2 3 2 1 -2 2 1 -2 3 5 1

1 1 2 2 2 1 -3 2 3 -2 0 0 1

2 1 2 1 2 2 1 2 -1 -1 1 -1 0

1 2 2 -1 -1 -2 -3 1 2 2 -1 -3 1

2 -2 2 3 2 -2 -2 2 3 -2 4 1 4

1 -2 3 1 3 1 -3 3 2 0 3 -2 2

2 1 2 1 3 2 -3 2 3 1 1 -1 1
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RESPONDE
NTS THAT 
LIKED: 

Extraverted Reserved Critical Sympat
hetic

Depend
able

Disorga
nized

Anxious Calm Open Conven
tional

EXT
RA

AGRE
E

CON
S

1 1 2 2 2 2 -2 2 3 -2 0 0 0

1 0 2 1 1 1 -2 0 3 -3 1 -1 0

-1 1 2 1 3 -1 0 2 2 -3 -2 -1 4

3 -3 0 2 2 -1 -1 1 2 0 6 2 3

3 1 2 2 2 1 2 -2 -2 -1 2 0 1

1 -2 3 3 3 -2 3 -1 0 -3 3 0 5
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Appendix C

The result-set of the graphical personality test.

0.75 0 0.75 0.75 0.75 0.2 0.5 0.3 0.2 0.3 0.18

0.92 0.5 0.5 0.92 1

0.5 0.5 0.5 0.25 0.5 0 0 0.4 0.4 0.2 0.08

0.5 0.5 0.92 0.67 0.67

0.75 0.75 0.5 0.75 0.75 0.2 0.3 0 0.3 0.1 0.08

0.92 0.5 0.5 0.42 0.67

0.5 0.5 0.75 0.75 0.5 0.4 0 0.2 0.3 0.4 0.12

0.92 0.5 0.92 1 0.92

0.25 0.5 0.5 0.25 1 0.3 0 0 0.3 0.5 0.05

0.5 0.5 0.5 0.5 0.5

0.5 0.25 0.75 0.5 0.25 0.3 0 0 0.3 0.7 0.05

0.75 0.25 0.75 0.75 0.92

0.5 0.5 0.25 0.5 0.75 0.2 0 0.3 0.1 0.1 0.1

0.67 0.5 0.58 0.58 0.67

0.25 0.5 0.75 0.5 0.75 0.1 0.2 0.4 0.2 0.4 0.13

0.33 0.67 0.33 0.67 0.33

0.25 0.25 0.75 0.25 0.5 0.3 0 0.3 0.6 0.2 0.1

0.5 0.25 0.5 0.83 0.67

1 0.5 0.5 0.25 0.25 0.3 0.1 0.1 0.7 0.6 0.08

0.75 0.58 0.58 0.92 0.83

0 0.75 0.25 0.5 0.25 0.9 0.3 0.2 0.1 0.2 0.28

0.92 0.42 0.42 0.58 0.42

0 0.25 0.75 0.5 0.75 0.4 0.4 0 0.3 0.2 0.17

0.42 0.67 0.75 0.25 0.58

0.5 0.5 0.5 1 0.75 0.4 0.1 0.3 0.3 0.3 0.15

0.92 0.42 0.75 0.67 1

0.75 0 0.75 0.5 0.75 0.2 0.5 0.2 0.4 0.2 0.17

0.58 0.5 0.58 0.92 0.92

0.5 0.25 0.5 0.5 0.75 0.2 0.2 0.2 0.2 0.1 0.1

0.67 0.42 0.67 0.33 0.67
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0.25 0.75 1 1 0.75 0.4 0.3 0.2 0.3 0 0.17

0.67 0.5 0.83 0.67 0.75

0.75 0.75 0.75 0.5 0.5 0.2 0.1 0.1 0 0.3 0.07

0.58 0.67 0.83 0.5 0.83

0.75 0.25 0.5 1 0.5 0.6 0.3 0.1 0.4 0 0.2

0.17 0.58 0.42 0.58 0.5

0.5 0.25 0.75 1 0.25 0.5 0.3 0.2 0.1 0.7 0.18

1 0.5 0.58 0.92 0.92

0 0.5 0.75 0.75 0.5 0.7 0 0.7 0.4 0.5 0.27

0.67 0.5 0.08 0.33 1

0.75 0.25 0.75 0.25 1 0.3 0.2 0.3 0.3 0.2 0.15

1 0.42 0.42 0.5 0.83

0.5 0.25 0.5 0.5 0.5 0.1 0.3 0.2 0.1 0.5 0.1

0.58 0.5 0.67 0.42 1

0 0.75 0.5 1 0.5 0.6 0.1 0.3 0 0.3 0.18

0.58 0.83 0.75 1 0.75

1 0.5 0.25 0.5 0.5 0.1 0.1 0.1 0.3 0.3 0.05

0.92 0.58 0.33 0.83 0.75

0.25 0.75 0.5 0.75 0.5 0.3 0.1 0.1 0.3 0.2 0.08

0.5 0.67 0.58 0.5 0.67

0 0.25 0.5 0.75 0.5 0.5 0.1 0.1 0.2 0.4 0.13

0.5 0.33 0.42 0.92 0.92

0.5 0.5 0.75 0.25 0.5 0 0.3 0.2 0.1 0.3 0.08

0.5 0.75 0.58 0.33 0.75

0.5 0.25 0.75 1 0.25 0.1 0.3 0.2 0 0.4 0.12

0.42 0.58 0.92 1 0.67

1 0.25 0.5 0.25 1 0.3 0.3 0.2 0.4 0.1 0.17

0.67 0.58 0.67 0.67 0.92

0.5 0.5 0.5 0.5 0.5 0.3 0.1 0.3 0.3 0.4 0.12

0.75 0.58 0.75 0.83 0.92

0 0.25 0 0.25 0.75 0.4 0.1 0.5 0.3 0.1 0.2

0.42 0.33 0.5 0.58 0.83
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0.5 0.25 0.75 0.5 0.25 0.3 0.3 0.3 0.3 0.3 0.18

0.83 0.58 1 0.17 0.58

0.75 0.75 0.75 0.5 0.5 0.1 0.2 0.4 0.4 0.4 0.13

0.83 0.58 0.33 0.08 0.92

0 0.25 0.75 0.25 0.25 0.8 0.1 0 0.5 0.4 0.18

0.83 0.33 0.75 0.75 0.67

0.25 0.75 0.5 0.5 0.5 0.3 0.2 0.3 0.2 0.3 0.15

0.5 0.58 0.83 0.67 0.75

0.75 0.5 0.5 0.5 0.5 0 0 0.3 0 0.5 0.07

0.75 0.5 0.83 0.5 1

0.5 0.5 0.5 0.25 1 0.3 0.3 0.2 0.1 0.5 0.13

0.25 0.25 0.33 0.17 0.5

0.5 0.25 0.5 0.25 0.25 0.3 0.3 0.3 0.6 0.2 0.17

0.25 0.5 0.83 0.83 0.42

1 0 0 0.25 0.75 0.8 0.8 0.4 0.5 0.1 0.38

0.25 0.75 0.42 0.75 0.83

0.75 0.75 0.5 0 0.5 0.1 0.3 0.1 0.7 0.4 0.08

0.67 0.5 0.42 0.67 0.92

0.75 1 0.5 0.75 0.25 0.1 0.4 0.5 0.1 0.7 0.2

0.83 0.58 1 0.83 0.92

0.75 0.25 0.25 0.25 0.25 0.2 0.2 0.2 0.3 0.3 0.1

0.92 0.42 0.42 0.58 0.5

0.25 0.25 0.75 0.5 0.5 0.6 0.3 0.1 0.2 0.2 0.18

0.83 0.5 0.83 0.67 0.67

0 0.5 0.5 0.5 0.5 1 0 0.4 0.1 0.3 0.28

1 0.5 0.92 0.58 0.83

0 0.25 0.5 0.25 0.5 0.5 0.1 0.2 0.3 0.2 0.15

0.5 0.33 0.67 0.5 0.67

0.5 0.5 0.5 0.5 0.5 0.4 0 0.2 0 0.1 0.12

0.92 0.5 0.67 0.5 0.42

0 0.25 0.75 0.25 0.25 0.3 0.3 0.1 0.5 0.7 0.13

0.33 0.5 0.83 0.75 0.92

Master Thesis	
 SE Hagens, B Eng

VU University Amsterdam / Faculty of Sciences / Information Sciences	
 56 / 63



0.75 0.25 0.5 0.75 0 0.3 0.3 0 0.3 0.5 0.1

0.5 0.5 0.5 0.5 0.5

0.5 0.25 0.5 0.5 0.5 0.4 0.3 0.3 0.1 0.3 0.2

0.92 0.5 0.83 0.58 0.83

1 1 0.75 0.5 0 0.5 0.6 0.2 0.3 0.8 0.25

0.5 0.42 0.58 0.83 0.75

0.25 0.25 0.75 0.5 0.5 0.6 0.1 0.3 0.3 0.3 0.18

0.83 0.33 1 0.75 0.75

0.5 0.25 0.5 0.25 0.75 0.1 0.2 0.4 0.4 0.1 0.13

0.58 0.42 0.92 0.67 0.67

1 0.25 0.75 0.75 0.25 0.2 0.2 0.1 0.1 0.5 0.08

0.83 0.42 0.67 0.83 0.75

1 0 0.75 0 1 0 0.4 0.2 0.8 0.1 0.12

1 0.42 0.58 0.75 0.92

1 0.5 0.25 0.5 0.5 0.1 0.1 0.1 0.3 0.5 0.05

0.92 0.58 0.33 0.75 1

0.5 0.75 0.75 0.25 0.25 0.2 0.2 0.2 0.3 0.6 0.1

0.67 0.58 0.58 0.58 0.83

1 0 0.75 0.5 0.25 0.3 0.6 0 0.4 0.6 0.18

0.67 0.58 0.75 0.92 0.83

0 0.25 0.75 0.75 0.5 0.9 0.3 0.3 0.2 0.4 0.28

0.92 0.5 0.5 0.92 0.92

0.5 0.25 0.5 0.5 0.75 0.3 0.2 0 0.1 0.1 0.1

0.83 0.42 0.5 0.58 0.67

0.25 0.75 0.75 1 0.5 0.3 0.3 0.2 0.9 0.3 0.15

0.5 0.42 0.92 0.08 0.75

0.5 0.25 0.75 0.75 0.75 0.2 0.2 0.2 0.1 0.2 0.1

0.67 0.42 0.58 0.83 0.92

0.25 0.25 0.75 0.5 0.25 0 0.2 0.1 0.4 0.2 0.05

0.25 0.42 0.67 0.92 0.42

0 0.25 0.5 0.25 0.25 0.7 0.2 0.1 0.3 0.4 0.18

0.67 0.42 0.58 0.5 0.67
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0.5 0.5 0.5 0.25 0.5 0.2 0.2 0.1 0.2 0.5 0.08

0.67 0.33 0.42 0.42 1

0.75 0.25 0.5 0.25 0.5 0.1 0.2 0.4 0.1 0.1 0.13

0.83 0.42 0.92 0.33 0.58

0.5 0.5 0.5 0.25 0.75 0.2 0 0.1 0.5 0.3 0.05

0.33 0.5 0.42 0.75 0.5

0 0.5 0.75 0.5 0.5 0.4 0 0.3 0.1 0.3 0.15

0.42 0.5 0.42 0.58 0.83

1 0.25 0.25 0.25 0.75 0.4 0.3 0.7 0.5 0.3 0.27

0.58 0.5 0.92 0.75 1

1 0.75 0.25 0.75 0.75 0 0.3 0.2 0.1 0 0.08

1 0.5 0.08 0.83 0.75

1 1 0 0.5 0.25 0.5 0.8 0.7 0 0.6 0.38

0.5 0.25 0.67 0.5 0.83

0.75 0 0.5 0.75 0.75 0 0.6 0.3 0 0.3 0.17

0.75 0.58 0.75 0.75 1

0.75 0.75 0.75 0.75 0.25 0 0.3 0 0.2 0.6 0.05

0.75 0.5 0.75 0.92 0.83

1 0.25 0.75 0.25 0.25 0.4 0.3 0.1 0.3 0.3 0.15

0.58 0.5 0.67 0.5 0.5

0.5 0.75 0.25 0.25 0.75 0.5 0.3 0.3 0.1 0.1 0.22

1 0.5 0.58 0.33 0.67

0.25 0.75 0.75 0.5 0.5 0.4 0.4 0.1 0.4 0.3 0.18

0.67 0.33 0.83 0.92 0.83

0.75 0.25 0.75 0.25 0.5 0.1 0.3 0.1 0.1 0.3 0.08

0.83 0.5 0.67 0.33 0.83

1 0 0.25 0.75 0.75 0 0.4 0.3 0.2 0.3 0.15

1 0.42 0.58 0.92 1

0 0.25 0.75 0.75 0.25 0.8 0.2 0.1 0.1 0.6 0.22

0.83 0.42 0.67 0.83 0.83

0.75 0.25 0.25 0.75 0.25 0.3 0.3 0.3 0.2 0.7 0.15

0.5 0.5 0.5 0.58 0.92
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0 0.25 0.25 0.75 0.5 0.8 0.3 0.7 0.3 0.3 0.35

0.83 0.5 0.92 1 0.75

0.75 0.75 0.75 0.75 0.5 0.2 0.3 0.3 0.1 0.2 0.13

0.92 0.5 1 0.83 0.67

0.25 0.5 0.5 0.25 0.75 0.1 0 0.1 0.1 0.3 0.03

0.17 0.5 0.58 0.17 0.5

0.5 0.25 0.5 0.75 0.5 0.3 0.1 0.4 0 0.3 0.15

0.25 0.33 0.92 0.75 0.83

0.5 0.75 0.25 0.5 0.75 0.2 0.3 0.3 0.3 0.2 0.15

0.33 0.42 0.5 0.75 0.92

0 0.25 0.5 0.75 0.25 0.8 0.3 0.4 0 0.5 0.28

0.75 0.5 0.92 0.75 0.75

1 0 0.25 0.5 0.75 0.5 0.5 0.3 0 0.3 0.25

0.5 0.5 0.5 0.5 0.5

0.75 0 0.5 0.75 0.5 0.1 0.4 0.4 0.1 0.5 0.18

0.83 0.42 0.92 0.83 1

0.5 0.75 0.75 0.5 0.75 0.5 0.1 0.2 0 0.2 0.15

1 0.67 0.58 0.5 0.92

0.75 0.75 0.5 0.5 0.75 0.1 0.3 0.1 0 0 0.1

0.83 0.42 0.58 0.5 0.75

0.25 0.5 0.5 0.25 0.75 0.3 0 0 0.3 0.3 0.05

0.5 0.5 0.5 0.5 0.5

0.5 0.5 0.5 0.25 0.75 0.3 0.2 0.3 0.1 0.1 0.13

0.75 0.33 0.75 0.33 0.67

0.25 0.75 0.5 0.75 0.5 0.3 0.3 0.3 0.3 0 0.2

0.58 0.42 0.83 0.5 0.5

0.5 0 0.75 0.5 0.5 0.5 0.3 0.3 0.3 0.5 0.22

1 0.33 1 0.83 1

0.25 0.75 0.5 0.5 0.75 0.2 0.2 0.3 0.3 0 0.12

0.08 0.58 0.75 0.83 0.75

0.25 0.5 0.5 0.5 0.5 0.4 0.1 0.3 0.2 0.3 0.17

0.67 0.58 0.83 0.67 0.75
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0.75 0.25 0.75 0.5 0.5 0.1 0.4 0.3 0.3 0.4 0.17

0.83 0.67 0.42 0.75 0.92

0 0 0.75 0.5 0.5 1 0.6 0.2 0.3 0.4 0.35

1 0.58 0.92 0.83 0.92

1 0.75 0.5 0.5 0.75 0.4 0.3 0.3 0.3 0 0.2

0.58 0.5 0.83 0.75 0.75

0.25 0.75 0.5 0.5 0.5 0.6 0.2 0.4 0.1 0.1 0.23

0.83 0.58 0.92 0.58 0.58

0.75 0.5 0.5 0.25 0.75 0.2 0.1 0.3 0.7 0.3 0.12

0.58 0.42 0.83 0.92 1

0.5 0.75 0.75 0.25 0.5 0.1 0.3 0 0.4 0 0.08

0.58 0.42 0.75 0.67 0.5

1 0.75 0.5 0.75 1 0.3 0.2 0.3 0.2 0.2 0.17

0.67 0.58 0.83 0.92 0.83

0 0.75 0.5 0.25 0.25 0.5 0.3 0.1 0.3 0.4 0.17

0.5 0.5 0.42 0.5 0.67

0.25 0.75 0.25 0.5 0.75 0.2 0.3 0.5 0.3 0.1 0.18

0.08 0.5 0.75 0.75 0.67

0 0.75 0.5 0 0.5 0.6 0.5 0.3 0.2 0 0.28

0.58 0.25 0.83 0.17 0.5

0.5 0.75 0.75 0.75 0.25 0.3 0.2 0.1 0 0.7 0.12

0.83 0.58 0.67 0.75 0.92

0.75 0.5 0.75 0.25 0.5 0.1 0 0 0.6 0.1 0.02

0.83 0.5 0.75 0.83 0.58

0.5 0.5 0.5 0.5 0.5 0 0 0 0 0 0

0.5 0.5 0.5 0.5 0.5

0 0.5 0.5 0.75 0.5 0.8 0 0.1 0.3 0.4 0.17

0.75 0.5 0.58 0.5 0.92

1 0.5 0.75 0.5 0.75 0.1 0.1 0.2 0.3 0.2 0.07

0.92 0.42 0.92 0.75 0.92

1 0.75 0.25 0.75 0.5 0.4 0.3 0.3 0 0.1 0.22

0.58 0.42 0.58 0.75 0.42
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Image: resultset of the gTIPI in a graph
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Appendix D

A few examples of car-personality profiles:
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Appendix X

Master Thesis	
 SE Hagens, B Eng

VU University Amsterdam / Faculty of Sciences / Information Sciences	
 63 / 63


