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Abstract: Data formats used in the representation of affective aspects are usually
formed by different computational formalisms or terminologies, such as architec-
tures modeled according to user models or profiles. Those conceptual formalisms
or terminologies have been used in order to formalize many different affective da-
ta from user and/or interface. Those affective data are usually used to express
emotional and personality based-data. Data formalization is a fundamental and in-
herent step to the affective computing research, and it can enable the community
of computer scientists to use and share user affective information in a non-
proprietary way, aiming to build personalized systems that improve the computa-
tional decision-making process, which makes it easy and transparent to users.
Based on that, this paper aims to present a systematic mapping as a survey in order
to build, classify and analyze the scenario of existing affective data formats on
scientific literature. As a result, we did not found any effort from scientists’ com-
munity towards to standardize this type of data. As a conclusion, we recognized
the lack of standardized data format.

1 Introduction

The use of affective data in computer decision-making process is quite new [El-
liott, 1994; Picard, 1997, Lisetti, 2002; Zhou and Conati, 2002; Nunes, 2008]. Ac-
cording to Nunes [2008] it has been proved by scientists from other areas, such as
Psychology, Anthropology, Neuroscience, how much affective information can be
relevant during human cognitive processes [Simon, 1973; Damasio, 1994]. Affec-
tive data could include emotions, feelings, personality. In 1979, Rich [1979] de-
scribed in her book a chapter about user modeling via stereotypes including per-
sonality aspects. From that, in 1997, Picard [1997] published the first book about
Affective Computing and the use of affective data in order to improve the com-
puter decision-making and interfaces. At that time, Piccard focus was mainly on
emotions. However, in 1994, Elliot described about the research problems on rep-
resentation of emotion along with personality in computer systems, and his main
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issue was about asking for a scientifically based and analytical understanding of
how personality and emotion could affect the interaction and motivation of human
agents in social situations [Elliot, 1994]. In 2002, Lisetti [2002] formalized per-
sonality computationally as influencer of other affective aspects such as emotions.
Additionally, Zhou and Conati [2002] proposed the use of human personality in-
fluencing computer decision-making focused in Educational Systems. On the oth-
er hand, Nunes [2008] modeled personality aspects and applied it in recommender
systems in order to improve systems personalization.

These works inspired others scientists and made them aware of these benefits,
so they started to give more attention to this subject; mainly on Computer Science
field. However, one of the emergent problems concerning the use of affective as-
pects had arisen. The problem was about what data format or model/profile the
scientists should adopt in order to formalize emotion and personality (among other
affective aspects) to make it effectively useful for computer decision-making pro-
cesses.

Data formats are usually represented by different computational formalisms or
terminologies, and some examples are data architectures, user models, user pro-
files, ontologies?®, and/or markup languages based on different psychological theo-
ries. Data formalization became a fundamental step for affective computing re-
searches in the sense that they can use or re-use this type of data in a non-
proprietary way towards building personalized systems that improve the computa-
tional decision-making processes. Based on that, this paper aims to show a sys-
tematic mapping [Petersen et al., 2008] in the form of a survey on existing affec-
tive data formats, user models and profiles. Our main contribution is to answer the
following questions: (i) Is there in the literature standards in the representation of
a data format? and (ii) What are the psychological theories the data format are us-
ing?.

This paper is organized as follow: Section 2 presents concepts about data for-
mat, user model and user profile. Section 3 is focused on the method used to build
the systematic mapping. In Section 4 we present the results and discussions; while
Section 5 presents the final conclusions.

2 Data Format, User Model or User Profile

The user profile, user model or data format can be seen as a database where us-
er’s information, interests and preferences are stored [Nunes 2008]. It represents
the user identity in the virtual world.

Nunes [2008] defined identity as the self-awareness or the presentation of one-
self in relation to society. It is dynamic and it can be presented as a “particular

3> An ontology is a specification of a conceptualization” [Gruber, 1993].



narrative going”. Identity plays a key role mainly during human communication in
a virtual world.

In Computer Science, the technical and persistent way to formalize the identity
of a person is using profiles, models or data formats. Ontologies can be used for
abstract conceptualization before the formalization in a user profile/user model,
while markup language* is used for the annotation or standardization of data
stored in used profile/model/data format. We might find many types of user pro-
files with different complexity degrees, since they are developed in many con-
texts, such as e-commerce, e-learning and e-communities. There is a classical sci-
entific work about user model developed by Kobsa in [Kob01], [Kob07]. He
created a Generic User Modeling to be used as a shell to the development of user
information applied to web site personalization. It is one of the most relevant user
model developed; however it is not focused on affective aspects.

In terms of user model definitions, Heckmann [HecO5] proposes the General
User Model (GUMO), which is a conceptual overview of a ubiquitous user model
including many basic aspects of users; ranging from contact information, de-
mographics and abilities to psychological and physiological human features like
personality, emotional state, mental state, and nutrition. Heckmann’s ontology is
very rich and it can be implemented following the interest of the designer who im-
plements a user profile. It is a very complete ontology, but it is hard to be effec-
tively used it.

3 Method

Towards building this survey we used the method called Systematic Mapping
Study (SMS) [Petersen et al., 2008]. We use this method because it provides
issues about a specific topic, which is the main contribution of this paper. .To
reach this goal we followed a set of steps: the first one was to select a research
scope, considering some questions to be posed about the desired subject. The
second step was the creation of the primary studies by presenting the database to
be searched, as well as the search parameters and filters. Afterwards, we selected
the relevant papers using inclusion and exclusion criteria. Finally, we analysed
and discussed about the results. This method allows us to create a scenario of
growing area as well as some evidences raised on the research questions.

4 “is a modern system for annotating a document in a way that is syntactically distinguishable from the

text” [Wikipedia 2015]



4.1 Research scope

In this section we define the research questions, which are presented on Table 1.
According to [Petersen et al., 2008], the research questions provide us an over-
view about the mapped research area by the identification of the quantity and type
of research and results available within it.

Table 1. Research questions

Research
Question

RQ1:  What are the investigated and used psychological/affective/emotion/personality theo-
ries related to the data format/user model/user profile implemented in software from
Computer Science scenario?

RQ2:  Are they a proprietary model?

RQ3:  Did researchers standardize those models?

RQ4: What is the most common journal/proceeding where the computer scientists publish
about affective data formats?

RQS5:  Who are the researchers that have been publishing in this field?

RQ6:  What is the most representative researches affiliation in affective data formats field?

RQ7:  What are the countries that have more researchers who published on affective data
format field?

RQ8:  What are the years of publications that scientists have been publishing most part of
papers on the affective data format field?

4.2 Primary Studies

Towards providing an overview about the researched area, we defined a set of
strings aiming to select and filter the papers for the primary studies. According to
Petersen et al. [2008], “The primary studies are identified by using search strings
on scientific databases or browsing manually through relevant conference pro-
ceedings or journal publications”. Towards conducting our search for primary
studies we used:
(1) The SCOPUS [2015] database, which is “...the largest abstract and
citation database of peer-reviewed literature: scientific journals,
books and conference proceedings.” SCOPUS has more than 55 mil-
lion records and more than 21.915 titles. It covers the most important
databases in Computer Science, such as Elsevier, Springer, and
IEEE.
(i1) In order to complement the search on SCOPUS database, we did a
research in the ACM-DL (Association for Computing Machinery -
Digital Library), which is specific on Computer Science.



All searches of primary studies considered a slightly different strategy of
searching and string definition because of the particularity of the search engine of
each database.

4.2.1 SCOPUS database

The strings used in SCOPUS towards selecting the primary studies were:

“ABS (emotion* AND "data format*") OR ABS (emotion* AND "user

model*" ) OR ABS (emotion* AND "user profile" ) OR ABS ( affecti* AND "data
format*" ) OR ABS (affecti* AND "user model*" ) OR ABS ( affecti* AND "user
profile" ) OR ABS ( personalit* AND "data

format*" ) OR ABS ( personalit* AND "user

model*" ) OR ABS ( personalit* AND "user profile" ) AND ( LIMIT-

TO (SUBJAREA , "COMP" )) AND ( LIMIT-TO (LANGUAGE , "English" ) )”

4.2.2 ACM Digital Library database

The strings used in ACM-DL towards selecting the primary studies were:

@) (Abstract:affect*) and (Abstract:"data format" or Abstract:"user model*"
or Abstract:"user profile")

(i) (Abstract:emotion*) and (Abstract:"data format" or Abstract:"user
model*" or Abstract:"user profile")

(iii) (Abstract:personalit*) and (Abstract:"data format" or Abstract:"user

model*" or Abstract:"user profile")

4.3 Relevant Papers

In this step of the methodology, we defined the inclusion and exclusion criteria in
order to exclude not relevant papers already selected in our primary studies. These
papers do not concern to our research questions.

4.3.1 Relevant papers of SCOPUS database

In Table 2 we present the inclusion and exclusion criteria for SCOPUS database.

Table 2. Inclusion and exclusion criteria for SCOPUS database

Inclusion Criteria of Primary Search of Exclusion Criteria 1

SCOPUS (Entire book of conference reviews)




We included all papers available at We exclude explicitly from SCOPUS database

SCOPUS filtered by the strings matched ononly the documents from Conference Reviews,

the paper abstract as presented in Section because we are not interested in entire Confer-

2.2.1 The papers was also filtered by Com- ence Review books (as an example, we are inter-

puter Science area, and English language. ested in a paper from UMAP 2012 instead of the
entire proceedings from UMAP).

The search was done on 1* February 2015 at SCOPUS-Elsevier redirected by
PeriodicosCapes [2015].

Table 3 presents the results of SCOPUS primary search. We show the amount
of papers selected considering the inclusion criteria; as well as the amount of pa-
pers selected at exclusion criteria and, consequently, the final amount of papers
showed as relevant papers.

Table 3. Number of papers from SCOPUS based on Primary search, Inclusion and Exclusion cri-
teria (relevant papers)

Number of papers Inclusion Exclusion Criteria 1 Relevant papers
Criteria of Primary (Entire book of confer-
Search based on strings epce reviews)
from Table 1

Based on the 196 papers 28 papers 168 papers
string presented at
Section 2.2.1

TOTAL 196 papers 28 papers 168 papers

4.3.2 ACM Digital Library database

Table 4 presents the Inclusion and Exclusion criteria for ACM-DL database.

Table 4. Inclusion and exclusion criteria for ACM-DL database

Inclusion Exclusion Criteria 1 Exclusion Criteria 2
Criteria of Primary Search of
ACM-DL

. We excluded duplicated papers ~ We excluded papers that the
We included all papers from

ACM-DL database that the
strings presented at Section

(papers that appear in more than 1 abstract do not appear repre-
time during the 3 searches). sentative in order to present




2.2.2 matched on the paper ab- details of data format, pro-
stract. Because we did the files or models considering
search separately considering our searchable strings. We al-
each psychological term, some so excluded papers presented
papers were duplicated. only in 2 pages abstract be-

cause of the lack of com-
pleteness.

In Table 5, we present the results of ACM-DL primary search. We show the
amount of paper selected considering the inclusion criteria; as well as the amount
of paper selected at exclusion criteria 1 and 2, followed by the final amount of pa-
pers to be analyzed showed at relevant papers.

Table 5. Number of papers from ACM DL Primary search; Inclusion and exclusion criteria (rel-
evant papers)

Affective  Inclusion Exclusion Crite- Exclusion Criteria Relevant papers to
feature / Criteria of Pri- rial 2 be analyzed
Number of mary Search (Duplicated pa- (Not representa-
papers based on strings pers) tive)

from Table 1
Affect* 22 papers 2 papers 15 papers 5 papers
Emotion* 5 papers 1 paper 1 papers 3 papers
Personality* 9 papers 3 papers 1 paper 5 papers
TOTAL 36 papers 30 papers 17 papers 13 papers

The search was done in 22 January 2015 at ACM-DL redirected by Periddicos
Capes [2015].

5 Results and Discussions

In this section we present the discussions about the selected papers, creating an
overview about the affective computing data format using both the SCOPUS and
ACM-DL database.

5.1 SCOPUS database

After reading and analyzing the complete content of each one of the 168 papers
selected as relevant papers from SCOPUS database, we created Table A.l pre-



sented at Appendix 1. This table enables us to provide an overview about the per-
spectives towards answering the research questions proposed in Table 1 presented
in Section 2.1.

Towards creating an overview about the scenario, we answer the following re-
search questions proposed on last sections: RQ1- What are the investigated and
used psychological/affective/emotion/personality theory related to the data for-
mat/user model/user profile implemented in software from Computer Science sce-
nario?, RQ2 - Are they a proprietary model?, and RQ3- Did researchers standard-
ize those models? (we present a subset of Table A.1). This summary is presented
in Table 6°, which shows the papers selected and answers to RQI1. It presents at
least one psychological theory related to the affective data format, user model or
user profile used in each paper which this information was available.

From the whole 168 relevant papers, only 62 are presented in Table 6, since
they present some information about the psychological theory they have used in
order to define, model or use some affective aspect presented in the paper. That
means that only 36% of the analyzed relevant papers can be taken seriously about
their affective data, i.e., we consider the papers that did not present any theory
about affective as superficial papers. Sometimes, scientists write about the im-
portance of affective data representation and use, but not deeply implement such
concepts, being questioned about their effectiveness by psychologists.

In addition, in Table 6 we can observe that only 3 papers from the whole 36
papers are presented as a non-proprietary model (grey lines). We mean by non-
proprietary when authors use other already existing data format. Only 8,3% from
those 36 papers are non-proprietary. However, from that non-proprietary they are
also non-standard models. Often, when data format is proprietary it could be hard-
ly standardized and free for other scientists to use that format. We find some dec-
laration about standardization in 3 papers from our search (green lines). They rep-
resent also 8,3% from those 36 papers that are related to psychological theories.

Therefore, from the whole 168 papers, only 1,7% presented a non-proprietary
model. In addition, only 1,7% presented some type of standardization. The papers
that presented some standardization were: (i) paper 118: PAM (Personality Affec-
tive Modeling), (ii) paper 125: “comprehensive user profiling”, and (iii) paper
147: “Smart User Model (SUM)”.

From Table 6, we also extract the psychological theories more referenced by
affective computing scientists on those 36 papers. They are: Personality—> (i) Big
Five: presented in 12 papers; (ii) FFM: 6 papers; (iii) FFM/BigFive®: 1 paper; (iv)
16PF: 3 papers; MBTI: 2 papers; Emotion > (v) OCC: 8 papers; (vi) Ekman: 7

3 Each number presented on the line of Table 6, is the same number of the paper referenced at
Appendix 2-SCOPUS, and it is also analyzed and described at Appendix 1 Table A.1.

6 As described in Nunes [2008] “The term Big Five was coined by Lew Goldberg and was
originally associated with studies of Personality Traits used in natural language derived
from lexical data and based on empirical phenomenon. The term Five-Factor Model, which
has been more commonly associated with studies of traits using Personality question-
naires”.



papers; (vii) Thayer: 4 papers; (vii) Goleman: 3 papers; (viii) Saw: 3 papers. Other
theories used and cited at Table 6 are not in this list because they were used only
once. The references about all those theories can be found in each paper numbered
at Table 6 and referenced at Appendix 2.

Table 6. Papers that presented at least one psychological theory, information about proprietary
model and model standardization from SCOPUS

. RQ1.What psychological theory the model presented RQ2.Was it RQ3.Was it a standard model?

L .
S was based on? a proprietary What’s name?
A model?
1. Itis a proprietary version of many theories on affect Yes No
3. FFM/Big Five Yes No. He finds a correlation to the
affective model. His user model
is not an affective one.
4. Big five Yes No. mFingerprint
5. SAM (Smiley Affect Measurement technology) Yes -
AMSS (affective metacognitive scaffolding service)
7. FFM Yes No
9. Big Five Yes No
15. Big Five Yes No
27. lens model analysis Yes No
30. Big Five Yes No
34. Big Five Yes No. HIT
39. LIWC Yes No
41. Personality types Yes No. use ECA interface
45 Thayer’s Activation-DeactivationAdjective Check Yes )
' List
48. Big Five, LOC Yes No. Part of Personal Equation of
Interaction
49. Thayer Yes No. AMP
54. Personality Yes No
55. Alternative Five model Yes No. TP2010
56. Ekman Yes No
58. OCC model/ BDI No No. Cognitive-Based Affective
User Modeling (CB-AUM) us-
ing X-BDI
63. Big Five Yes No
68. Eysenck’s PEN model (personality) Yes -
69. Thayer model Yes -
71 reactivity to reward and punishment, sensation seek- Yes no
' ing, Big Five personality traits, MBTI
7. Velten mood induction technique Yes No
73. Secondary emotions ( 47 POMS) Yes No

75. SAW Yes No. NEU-FACES




10

81.
83.
84.
86.
88.
91.
92.
96.
97.

102.
107.
111.
112.
118.

119.
123.
125.

127.
128.
131.
132.
133.
134.
135.
140.
141.
147.
150.
152.
153.
155.
156.
159.

160

165.

Clynes (emotion)Five- Factor-Model (personality)
BIGFIVE
SAW
Thayer
Izard
Global Workspace Theory (GWT)
Describe many theories applied by npc
16PF
Big Five
Big Five
Goleman
Goleman
Spontaneous trait inferences (Uleman)
Dimensional Affective Model
FFM, Ekman , OCC

Physiological state (Picard)
ocC

Goleman

Big Five
Many
Five-Factor-Model, Ekman
Simple Additive Weighting (SAW)
Ekman
16PF, Ekman
Cassady
Ekman and Friesen
OCC model
Human Values Scale (HVS)
Ekman and Friesen
OCC model (emotion); Five Factor personality
MBTI e 16PF
OCC model, Five Factor personality
Many

FMBT model
Ekman; Zajonc and Markus; Frijda; Ortony (OCC);
’ Levenson

OCC model, Elliot

no
No

No. NEU-FACES
no

CERA-CRANIUM
No

No
Yes. Personality affective
Modeling (PAM); Emotional
Prediction System

No
No

Yes. The comprehensive user
profiling
No
No

No. Affective user Modeling

No. User Perceptual Preferences

No
No
Yes. Smart User Model (SUM)

no
no
no
No

No. MAUI

No. REA
No. MOUE




11

The answer to the research question 4 (RQ4 - What is the most common jour-
nal/proceeding where the computer scientists publish about affective data for-
mats?) is presented in Figure 1, which shows the most usual journal/proceeding
where the computer scientists have been publishing their papers about affective
data format. The first place is the “Lecture Notes in Computer Science” from
Springer (including the Subseries “Lecture Notes in “Artificial Intelligence and
“Lecture Notes in Bioinformatics™), and it presents 43 papers from the whole 168
relevant papers of our research. The second place is based on two types of publi-
cations: the “Studies in Computational Intelligence” from Springer, which pre-
sents 4 papers, and the “Frontiers in Artificial Intelligence and Applications” from
10S Press, with both 4 papers. The third place is the “Communication in Comput-
er and Information Science” from Springer with 3 papers, and the “Computers in
Human Behavior” from Elsevier presenting 3 papers too. Some others proceedings
and editors have also 3 papers or less (see Appendix 2 to the complete list).

We suppose we found much more papers in Lecture Notes because it is includ-
ed in all subseries of “Lecture Notes”. In contrast, in ACM or IEEE it is catego-

rized by Conference title.

Documents

2005 2010

-o- Communications in Computer and Information Science -#- Studies in Computational Intelligence
-+~ Frontiers in Artificial Intelligence and Applications -+ Computers in Human Behavior
-* Lecture Notes in Computer Science Including Subseries Lecture Notes in Artificial Intelligence and Lecture Notes in Bioinformatics

Fig. 1. Journal/proceeding where the computer scientists have been publishing their papers
about affective data formats (RQ4) (extracted from SCOPUS based on our search)

The answer to the research question 5 (RQS5 - Who are the researchers that have
been publishing in this area?) is presented in Figure 2. We present the authors who
appeared in 5 papers or more and they are: Virvou, M. (15 papers), Alepis, E. (9
papers), Germanakos, P. (6 papers), Mourias, C. (6 papers), Lisetti, C. (6 papers),
Lekkas, Z. (5 papers), Nasoz, F.(5 papers), Tsianos, N. (5 papers), Samaras, G. (5
papers), and Stathopoulou, I.O. ( 5 papers).

The authors usually participate also as co-authors of published papers, then the
most ranked could be, hypothetically, chief of some lab or research group interest-
ed in affective data.
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Lekkas, Z.
|
I

Tsianos, N.

Samaras, G.

Stathopoulou, 1.0.

Documents

Fig. 2. Researchers that have been publishing in affective computing data formats (RQS5)
(extracted from SCOPUS based on our search)

The answer to the research question 6 (RQ6 - How about the affiliation more
representative in affective data format area?) is presented in Figure 3. The univer-
sities more representatives that published at least 3 papers in affective data formats
are presented in Figure 3. They are: (i) Panepistimion Pireus (16 papers), (ii) Uni-
versity of Athens (7 papers), (iii) University of Cyprus (5 papers), (iv) Arizona
State University (4 papers), University of Aberdeen (4 papers), Tchnische Univer-
siteit Eindhoven (4 papers), Universidad Carlos III de Madrid (3 papers), Univer-
sity of Haifa (3 papers), Trinity College Dublin (3 papers), Taiyuan Li Gong Dax-
ue (3 papers), Phillips Research (3 papers), Universidad Autonoma de Madrid (3
papers); Ecole Politechnique Federale de Lausanne (3 papers); EURECOM (3 pa-
pers), University of Las Vegas (3 papers). Other universities presented 2 papers or
less (it can be visualized on Table A.1)

Panepistirion Pireos |
University of Athens [N
University of Cyprus [

Arizona State University [N

University of Aberdeen NG

Ecole Polytechnique Federale de Lausanne

EURECOM Ecole d'Ingenieurs & Centre de
Recherche en Systemes de Communication

University of Nevada, Las Vegas

I

°
N}
IS
o

8 10 12 14 16 18
Documents

Fig. 3. Affiliation more representative in affective data format (RQ6) (extracted from SCOPUS
based on our search)
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The answer about the research question 7 (RQ7 - What are the countries that
have more researchers who published on affective data format field?) is presented
in Figure 4, in which we present the countries that have more publications in af-
fective data formats. They are: (i) United States have 34 papers published (as au-
thor or co-author), (ii) Greece has 25 papers published, (iii) China has 16 paper
published, (iv) United Kingdom has 16 papers published, (v) Spain has 11 papers
published, (vi) France has 9 paper published, (vii) Nederlands have 8 papers pub-
lished, (viii) Japan has 8 papers published; (ix) South Korea has 6 papers pub-
lished; (x) Cyprus has 5 papers published; (xi) Finland has 5 papers published and
(xii) Germany has Also 5 papers published, as presented at Figure 4. Other coun-
tries with 4 papers or less, such as Italy (4 papers), Brazil (3 papers), Slovenia (1
paper) can be found on Table A.1.

Unite ates

Greece |
china |

United kingdom |
Spain

Netherlands |

Japan

South Korea 9
Cyprus
cypros I | 5 documents
Click chart segment to view document list
Fintand |

Germany

0 3 5 8 10 13 15 18 20 23 25 28 30 33 35 38
Documents

Fig. 4. Countries that have more researchers who published in affective data format (RQ7)
(extracted from SCOPUS based on our search)

The answer to the research question 8 (RQS8 - What are the year of publications
that scientists have been publishing most part of papers on the affective data for-
mat field?) is presented in Figure 5. The year which scientists published most pa-
pers was 2008, being published 24 papers (first place on ranking). According to
Figure 5, the amount of papers published in 2014 was 11 papers; 2013, 23 paper
(second place on ranking); 2012, 19 papers; 2011, 18 papers; 2010, 14 papers;
2009, 19 papers; 2007, 10 papers, 2006, 7 papers; 2005, 6 papers; 2004, 5 papers;
2003, 4 papers; 2002, 2 papers; 2001, one paper; 1997, one paper; 1991, 2 papers;
1979 one paper.
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Fig. 5. Years and amount of published papers in affective data format (RQ8) (extracted from
SCOPUS based on our search)

We can observe in Figure 5 how much the interest on affective computing is-
sues is growing, such as data formats. In 1979 there was only one paper published
by Rich [1979] about user modeling via stereotypes including personality aspects.
However, after 2001 the publications became more often and i we observe that in
2008 there was a growth in contrast to 2007. The number of papers published in
2014 is not yet complete, since many journals and reviews take some time to be
published officially by the editors.

5.2 ACM database

From 13 papers selected as relevant papers from ACM database, only 3 of them
did not appear on SCOPUS search. The total amount of relevant papers is present-
ed on Table 5 and the complete list can be found on Table A.2 at Appendix 1.

Towards creating an overview of research papers selected in ACM database,
we answer the research question 1 (RQ1- What are the investigated and used psy-
chological/affective/emotion/personality theory related to the data format/user
model/user profile implemented in software from Computer Science scenario?),
research question 2 and 3: research question 2 (RQ2 - Are they a proprietary mod-
el?), and research question 3 (RQ3- Did researchers standardize those models?),
we present a subset of Table A.2. This Table is presented as Table 77. Table 7
shows the papers selected which answer RQ1, since they presented at least one
psychological theory related to the affective data format, user model or user pro-
file.

Thus, 5 papers from the 13 relevant papers from ACM-DL are presented in Ta-
ble 7. They present some information about the psychological theory they have
used in order to define, model or use some affective aspect presented in the paper.

7 Each number presented on Table 7 is the same number of the paper referenced at Appendix 2,
and it is also described at Appendix 1 Table A.1.
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That means that 38,43% of the analyzed relevant papers present any theory about
their affective data.

Additionally, Table 6 presents all 5 papers as a proprietary model. From that, 2
papers labeled their model, they are: (i) paper 7: titled as Personality Recognizer;
and (ii) paper 8: titled as User Psychological Profile (UPP). All 5 papers are also
non-standard models.

From Table 7, we also extract the psychological theories referenced by affec-
tive computing scientists on those 5 papers. They are: Personality—> (i) Big Five:
presented in 2 papers; (ii) FFM/BigFive: 1 paper; (iv) 16PF: 1 paper; MBTI: 1 pa-
per. The references about all those theories might be found in each paper num-
bered at Table 7 and referenced at Appendix 2-ACM-DL.

Table 7. Papers that presented at least one psychological theory, information about proprietary
model and model standardization from ACM-DL database.

PaperDid it have been RQ1.What psychologi- RQ2.Was itRQ3.Was it a standard
analyzed for this sys- cal theory the model a proprie- model?
tematic mapping? presented was based tary mod- ywhat’s name?
on? el?
1. Analyzed in SCOPUS FFM/Big Five Yes No. He finds a correlation to
mapping N°3 the affective model. His user
model is not an affective
one.
7. Yes. Only from ACM Big Five Yes No. Personality Recognizer
8. Yes. Only from ACM Big Five Yes No. User Psychological Pro-
file (UPP)
11.  Analyzed in SCOPUS 16PF, Yes No
mapping N° 134 Ekman
13  Yes. Only from ACM MBTI, MIR, Brain.exe. Yes No

With respect to research question 4 (RQ4 - What is the most common jour-
nal/proceeding where the computer scientists publish about affective data for-
mats?), we can see in Table A.2: (i) 6 papers from ACM conference proceedings;
(ii) 3 papers from Proceeding of conferences ACM partners (iii) 1 paper from con-
ferences both IEEE/ACM, and (iv) 3 papers from Lecture Notes — Springer.

Regarding the answer to research question 5 (RQ5 - Who are the researchers
that have been publishing in this area?), we notice that all researchers from 13 pa-
pers publish only once at ACM-DL in this subject.

The answer to research question 6 (RQ6 - How about the affiliation more rep-
resentative in affective data format area?) is presented in Table A.2. The universi-
ties are: (i) Slovak University of Technology in Bratislava/Slovakia, (ii) Instituto
Politécnico de Settibal/Portugal, (iii) Universidad Auténoma de Madrid/Spain, (iv)
Trinity College/Ireland, (v) ITT/Ireland, (vi) University of Montpellier/France,
(vii) Chinese Academy of Sciences/China, (viii) Tampere University of Technolo-
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gy/Finland, (ix) Taiyuan Univ. of Tech/China, (x) University of Toronto/Canada,
(xi) Columbia University/USA, (xii) University of Liverpool/UK.

The answer to research question 7 (RQ7 - What are the countries that have
more researchers who published on affective data format field?) is composed by:
(i) Spain: 2 papers; (ii) Ireland: 2 papers; and (iii) China: 2 papers.

With respect to the answer to research question 8 (RQ8 - What are the year of
publications that scientists have been publishing most part of papers on the affec-
tive data format field?), the amount of papers published in 2014 is 1 ; in 2013 is 1
paper; in 2012 are 4 papers; in 2011 is 1 paper; in 2008 is 3 papers; in 2007 is 1
paper, in 2005 is 1 paper.

The first paper about the subject at ACM-DL was published in 2005. Different
from SCOPUS the year more relevant at ACM-DL was 2012 at first place, and
2008 as a second place (at SCOPUS 2008 was in first place).

6 Conclusions

This paper presented a wide literature review by using a systematic mapping
method. We show how data formats towards to represent affective aspects are be-
ing explored in papers. As we could observe, the first paper was published in
1979, and from 2008 to nowadays this field has been growing. This fact is ob-
served by the increase of publications on last years, otherwise, it seems that this
field does not yet present standardized data formats among the community. This
fact is sustained by our analysis, which did not identify much details about each
data format, which creates a barrier if a developer needs to use them to develop
computer applications/systems or neither scientific researches. Our hypothesis for
this is that researches do not want to provide more details due to marketing strate-
gies or privacy of this type of information.

As a future research we could extend or change the string of search including
words such as “ontology” and “markup language”, for instance. During our analy-
sis only one paper mentioned about Heckmann’s ontology [2009] that describes
affective data. However it is quite few considering the amount searched at
SCOPUS and ACM. We also know about markup languages to annotate affective
data such as EmotionML [2015] and PersonalityML [2015]. However, they are
not even mentioned at papers from our search considering the stringer we selected.
Other future research could be towards trying to understand why many papers ana-
lyzed in our mapping do not present any psychological theory connected to paper
description (106 from 168)? Did they use the word “affective”, “emotion”, “per-
sonality”, because they consider this keyword as a trend? Or did they recognize
the importance of the subject in order to treat as future research?

We could also propose as a future work the creation of a list of existing re-
search groups interested in this subject based on the top ranking publisher, for in-
stance.
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Appendix 1

Table A.1 Map of 168 relevant papers extracted for the systematic mapping from SCOPUS database.
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Yes/yes/no -

Yes/no/yes Human Values Scale
(HVS)

No/no/no -

No/no/no -

Yes/no/yes  Ekman and Friesen

Yes/yes/no -

Yes/no/yes OCC model (emotion);
Five Factor personality

Theory
No/no/no MBTI e 16PF

Emotional
state

Emotion

Emotion

Emotion

Emotion

Emotion

Emotion

Personality

Personality

Personality

Personality

Personality infer-
ring by using
MBTI and 16PF

Affect

Affective pos-
ture collected
by using mo-
tion capture
system

Yes

No University of Pi-
raeus/Greece
No University of To-
ronto/Canada
No Kyoto Universi-
ty/Japan

Yes. Smart  University of Gi-
User Model rona/Spain
(SUM)

No University of Sci-
ence and Technol-
ogy of China/China

No Massey Universi-
ty/NewZealand

No University of Ai-
zu/Japan

No Fraunhofer Institute
for Applied Infor-
mation Technolo-

gy/Germany

No University of Brit-
ish Colum-
bia/Canada

No Middlesex Univer-
sity/UK
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154.

155.

156.

157.

158.
159.

160.

161.
162.

163.
164.
165.

Yes Yes Yes/yes/no - -
Yes Yes Yes/no/yes OCC model (emotion), Emotional
Five Factor personality states
theory
Yes Yes Yes/no/yes Many Emotion in-
ferring by
using
BodyMedia
SenseWear
Armband
No (A)
No (A)
Yes yes Yes/yes/no FMBT model -
Ekman -
Yes Yes Yes/no/yes . Emotional
; Zajonc and Markus; state infer-
Frijda; Ortony (OCC); . b .
Levenson ring by USI{’Ig
BodyMedia
SenseWear
No(B)
Yes Yes Yes/yes/no - -
No (A)
No (A)
Yes No (research  No/no/no OCC model, Elliot Emotion

problems of

Personality

Personality

Personality

Affect infer-
ring by using
BodyMedia
SenseWear
Armband

Affective

Affective state
inferring by
using Body-

Media
SenseWear

Yes

Yes

Yes

No.MAUI

No.REA

No.MOUE

Dresden University
of Technolo-
gy/Denmark

University of Brit-

ish Colum-
bia/Canada

Institut
Eurecom/France

MIT Media
Lab/USA

University of Cen-
tral Florida/USA

Universita degli
Studi di Bari/Italy

DePaul Universi-
ty/USA
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166.

167.

168.

model emo-
tion and per-
sonality
Yes Yes Yes/yes/no
Yes Yes Yes/yes/no
Yes Yes Yes/yes/no

- - - Yes - University of Mar-

yland/USA

- - - Yes No.SERUM MIT Laboratory for

Computer Sci-
ence/USA

Thr University of
Texas/USA

Personality Yes No

Legend: A= (without access to the document); B=(it is not relevant; from other area) C=(it is a preface, without explicit information or model)

Table A.2 Map of 13 relevant papers extracted for the systematic mapping from ACM database.
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1. Analyzed in SCOPUS Yes Yes/yes/no  FFM/Big No Predicting from No Yes No. He finds a Slovak University
mapping N°3 Five NEO FFI per- correlation to  of Technology in
sonality ques- the affective Bratislava/Slovakia

tionnaire model. His us-




er model is not
an affective

one.
Analyzed in SCOPUS Yes No/no/no - No No Mood Yes No Instituto Politécni-
mapping N°14 co de Setii-
bal/Portugal
Analyzed in SCOPUS Yes Yes/no/yes - Emotion - - Yes Emotional pro- Universidad Auté-
mapping N°44 file identifica-  noma de Ma-
tion. drid/Spain
Analyzed in SCOPUS it is not rele-
mapping N°47 vant; from
other area
Analyzed in SCOPUS No No/no/no - Emotion Personality mod-  Affective No No Trinity Col-
mapping N°51 models els models lege/Ireland
Analyzed in SCOPUS it is a preface,
mapping N°52 without ex-
plicit infor-
mation or
model
Yes. Original ACM Yes Yes/no/yes  Big five - Personality - Yes No. Personal-  ITT/Ireland
(based on ity Recog-
GUMO and use nizer
personality rec-
ognizer)
Yes. Original ACM Yes Yes/no/yes  Big Five - Personality infer- - Yes No. User University of
ring by using Psychologi- Montpellier/France
NEO-IPIP inven- cal Profile
tory (UPP)

Analyzed in SCOPUS Yes Yes/yes/no - Emotions - Affective state  Yes No.iMTV  Chinese Academy
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10.

11.

12.

13

mapping N°109

Analyzed in SCOPUS
mapping N°115

Analyzed in SCOPUS
mapping N° 134

Analyzed in SCOPUS
mapping N°145

Yes. Original ACM

Yes

Yes

Yes

Yes

Yes/no/no

Yes/no/yes

Yes/yes/no

Yes/yes/yes

16PF,

Ekman

MBTI,
MIR and

Brain.exe.

- Personality

Emotion ex- Personality infer-
pression ring by using
Sixteen Personal-
ity Factor Ques-
tionnaire

- Personality

Emotion Personality infer-
ring by using
MBTI, MIR

and Brain.exe.

Affect

Yes

Personality
METADATA

No

No

No

of Sciences/China

Tampere Universi-
ty of Technolo-
gy/Finland

Taiyuan Univ. of
Tech/China

University of To-
ronto/Canada

Columbia Universi-
ty/USA




Appendix 2

We present the references of the168 papers extracted from SCOPUS database and ACM used on

the systematic mapping (organized by year of publication).
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ics), 8868, pp. 59-66.
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toring support system (2013) Proceedings - 2013 7th International Conference on Complex,
Intelligent, and Software Intensive Systems, CISIS 2013, art. no. 6603941, pp. 505-510.
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