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ABSTRACT

dynamics in crowds could be a meaningful extension of
HCI. Imagine a scenario, where people in crowds could
freely express their ideas via ubiquitous computing tools,
such as tablets, sensors or smartphones. Crowd managers
(e.g., police, large event organizer, flow manager at public
transportation etc.) receive the information and provide
feedback to the people in need. The expressed ideas by
crowd members could in turn assist managers in grasping
what is going to happen in crowds.

One of the trends in human-computer interaction (HCI) is
that its increasing focus on social issues. Crowds are
frequent social phenomena in society. Understanding the
psychology behind crowd interaction and behavior not only
forms a meaningful contribution to HCI, but also a
significant contribution to the field of crowd management.
This paper developed a set 13 crowd emotional feelings and
investigated their relation with 11 action (behavioral)
tendencies in both event and non-event crowd situations.
The results are expected to be relevant for designing selfreport software to support the interactions between crowd
managers and crowd members.

As defined by Wijermans [25], crowd is a large gathering
of diverse people at the same physical location, at the same
time, not necessarily sharing the same goal or interest. Due
to this diversity, it is challenging for crowd managers to
predict crowd situations and interact with crowd members
(e.g., provide proper feedback to different crowd members
in time). Crowd is a mysterious phenomenon in the society.
It attracts people for a spirit of togetherness as well as awes
people because of its unpredictable dynamics. People have
different opinions toward crowd: some people’s eyes will
light up, thinking about exciting festivals while others
might over exaggerate the negativity of crowd experience
due to the exhausting daily commute in crowded public
transportations. Reicher [18] identified several types of
misunderstanding of crowd in past and present crowd
psychology studies, including failure to understand the
motives of crowd members and over-emphasis on the
negativity of crowds. These negative assumptions about
crowds, probably explain why the main efforts of crowd
management are spent on preventing potentially dangerous
situations by detecting abnormal or crime-oriented
behaviors through security cameras [10]. Many crowd
managers mentioned that security cameras can assist them
in keeping track of the situations as an “outsider”, but are
insufficient in predicting situations. They explicitly
expressed their needs for mechanisms that would allow
accurate estimation of the psychological state of crowd
members, e.g., crowd emotions [10]. This need is supported
in several studies that clearly indicated that crowd emotion
is contagious [1], [8], [9]. Similarly, Zeitz et al. [26]
stressed the importance to ensure translation of
psychological theory of crowds to the practical
management of crowd behavior in their review paper.
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INTRODUCTION

The trend of human-computer interaction (HCI) is getting
more social, since humans are inherently social: they need
to live, work, learn, and play together [21]. That’s the
reason why mass gatherings like festivals, carnivals or
conferences are prevalent. Ubiquitous computing, which
expands the computing from desktop and integrate it with
everyday objects, also supports this social HCI trend. For
instance, having a Skype meeting with your colleagues on
your tablet is very common today. The Wii, famous home
video console, makes people play together.
The unbelievable complexity of crowd makes crowd
interactions an important topic of research. Exploring and
understanding the psychology behind interactions and
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Recently, some researchers have gradually changed the
negative perspective of crowd, using ubiquitous computing
technologies, such as wearable sensors, self-report software
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on smartphones to understand the interactions in crowds
rather than merely focus on abnormality detection. For
example, Martella et al. [14] represented a crowd in terms
of proximity graph, capturing the spatial closeness
relationship between crowd members wearing sensors over
time. The proximity graph allows the detection of
congestion, flows and social groups. Roggen et al. [19] also
successfully identified groups of persons walking together
from wearable sensors. Wearable sensors open up an
opportunity for crowd managers to sense crowd interactions
as an “insider”.

action readiness terms to describe action tendencies. For
example, “be with” is one term on this list, which refers to
the tendency to stay close to others. Action readiness is
believed to be the link between experience and behavior [6].
Thus, it can be considered to be an indication of the actual
state of behavioral readiness, which is more direct than
emotion in predicting behavior.
The paper is organized as follows: the first two studies aim
at developing a list of crowd emotions that can be used in
self-report tools for various crowd contexts. Study 3 aims at
finding the relevant crowd action readiness terms from the
list of Frijda et al [6]. The goal of Study 4 is to link crowd
action readiness to crowd emotions, and to see the
underlying relation between crowd emotions and action
tendencies, as well as the influence of two crowd types,
namely event crowd and non-event crowd [12].

Nevertheless, most of the wearable sensors still measure the
physical aspect of a crowd, rather than psychological aspect.
There are researchers investigating the autonomic
measurements of emotions based on electrodermal (i.e.,
sweat gland) or cardiovascular (i.e., blood circulatory
system) responses, but these require advanced equipment
and professional interpretations of the results by experts
[15]. Due to these restrictions, self-report is more feasible
and lower in cost in measuring crowd emotions. Li et al.
[11] did a field study in a music festival to measure crowd
emotions through self-reports via a smart phone application.
Russell’s valence-arousal emotion dimensions [20] were
applied in the self-report software, which mainly asked
participants to report four types of emotions, namely
positive-active emotions (e.g., happy, excited), positivepassive emotions (e.g., relaxed, calm), negative-active
emotions (e.g., angry), and negative-passive emotions (e.g.,
bored). These emotions fitted well in the festival context,
but they might not work well in a conference or a museum
crowd, since people there tend to have less strong emotions.

STUDY 1: FREQUENTLY EVOKED CROWD EMOTIONS

The goal of Study 1 was to collect specific crowd emotions
and compare them with 39 daily emotions [22].
Participants and Procedure

A total of 110 people of various nationalities participated in
this study (63 females and 47 males, averagely aged at 25).
Two versions of online questionnaires were used, both
including a collage of diverse crowd situations. 55
participants were randomly selected to answer Version 1,
which asked them to recall multiple experiences in crowds
within the past 12 months and name as many as possible
positive emotions evoked in those situations. In contrast,
the other 55 participants answered Version 2, recalling
negative crowd emotions. Most of the participants were
master students of Delft University of Technology, who
were highly educated with high proficiency in English.
Therefore, they were asked to name their emotions in
English.

Li et al. [12] found that most crowd situations can be
categorized into two types, namely event and non-event
crowd, based on the presence of an event and the level of
interactions in crowds. An event crowd is always eventbased, where people enjoy performances or activities, and
want to interact with others, e.g., concerts, exhibitions,
conferences, and parties etc. A non-event crowd usually
does not involve any activity or performance. People join
the crowd not because they like the crowd or want to
interact with others, but because they want to achieve some
external goal or benefit, e.g., crowds at public
transportation, crowd waiting in queues for free goods, or
crowds on a busy street etc. For understanding the crowd
psychology through self-reports, it is necessary to develop a
list of emotions that are general enough to cover both event
and non-event crowd situations, but that are also specific
enough as crowd emotions.

Results

We collected 376 negative terms and 324 positive terms
from two questionnaires. We eliminated the repeated words
or phrases, and the words with the same stem (e.g., happy
& happiness, angry & anger etc.). Thus, the list was
reduced to 107 positive and 127 negative terms. 91 terms
(40 positive and 51 negative) were mentioned at least by
two participants. 35 terms (13 positive and 22 negative)
were mentioned at least by four participants, which are
listed in Table 1.
Comparing the terms mentioned at least by four participants
with Scherer’s [22] list of 39 daily emotions, the terms
highlighted with grey color (see Table 1) are the
overlapping emotions, which appear both on our collected
crowd emotion list and Scherer’s list. Only two positive
terms and eight negative terms can be found in daily
emotions. Apparently, crowd emotional feelings are quite
different from the daily emotions.

The goal of understanding crowd psychology is to enhance
predictions of crowd behavior. Besides emotion, action
tendency is another psychological aspect, which describes
what a person prepares to do when experiencing a certain
emotion. For example, fear makes people want to run away
from the danger while joy drives people to move forward,
and to explore [5]. Frijda et al. [6] developed a list of 29
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Discussion

Results

We asked participants to recall positive and negative crowd
emotions. The collected answers not just represented pure
emotions, but covered a wider range of terms, such as
bodily feelings (e.g., sweating, feel breathless), crowd
spirits (e.g., feel connected, sense of belongingness),
behavioral tendencies (e.g., wish to escape, want to go
home) etc. Apparently, it is difficult for participants to
differentiate emotions and feelings. For instance, when a
participant writes down sweating as a negative emotion, he
probably felt unpleasantly warm or might feel disgusted at
strangers’ sweat. Sweating might be a good summary of his
mixed emotions or feelings.

Participants in Session 1 came up with 8 positive and 15
negative categories, and Session 2 grouped the
words/phrases into 6 positive and 10 negative categories.
Every positive category from Session 1 was compared with
all the positive categories from Session 2. For each
comparison, we calculated the similarity index of two
categories using (S1 ∩ S2)/(S1 ∪ S2)×100%. Table 2
shows the results. S1 stands for the category from Session 1,
S2 stands for the category from Session 2， S1-C1 stands
for Category 1 of Session 1, and so on. S1 ∩ S2 represents
the intersection of two categories, i.e., the overlapped
words/phrases, while S1 ∪ S2 represents the union of the
two categories. The same calculation was conducted with
the negative categories.

There is no consensus about whether feelings should be
synonymous with, or separable from, emotions [13]. As
Prinz [16] stated “when emotions are felt, the feeling is the
emotion: the emotion is a conscious perception of a
patterned change in the body.” Since we asked the
participants to recall crowd experience, these collected
emotions must be consciously remembered. Therefore, in
this study, emotions and feelings are interchangeable terms.
We decide to use crowd emotional feelings [13] to describe
all the collected terms.
Positive Terms
(Crowd Emotional Feelings)
Bustling
Relaxed
Cheerful
Secure
Cozy
Sharing
Enthusiastic
Smiling
Excited
Togetherness
Happy
Warm
Joyful

S2-C1
S2-C2
S2-C3
S2-C4
S2-C5
S2-C6

Negative Terms

S1-C1
7.7%

S1-C2
0

S1-C3
0

63.2%
T1
0

3.6%

2.2%

0

0

43.2%
T2
0

0
0

15.4%
T9

S1-C4
14.3%
T10
12.8%

S1-C5
31.6%
T4
2.3%

S1-C6
12.5%

S1-C7
0

S1-C8
0

2.2%

2.9%

0

40.0%
T3
0

4.2%

0

3.7%

0

0

5.1%

0

9.1%

16.2%
T8
7.7%

0

0

0

25.0%
T5
18.4%
T6
0

17.7%
T7

0

0

0

0

4.8%

Table 2. Similarity indices between POSITIVE categories in
Session 1 and 2. The highlighted cells are the Top 10 similar
comparisons, named as T1 to T10.

(Crowd Emotional Feelings)
Angry
Frustrated
Annoyed
Helpless
Anxious
Hot
Awkward
Irritated
Being ignored
Lonely
Bored
Nervous
Breathless
Smelly
Confused
Stressful
Disappointed
Tired
Disgusted
Uncomfortable
Fearful
Worried

The Top 10 similar comparisons were highlighted and
named as T1 to T10 in Table 2. Category 1 of Session 1 and
Category 2 of Session 2 were the most similar categories
with a similarity index of 63.2% (see Figure 1 on next
page). The overlapped words/phrases of S1-C1 and S2-C2,
which were also mentioned at least by two participants in
Study 1, were selected as representatives of T1 (i.e., Warm,
Togetherness, Sharing, Feel connected, Involved,
Belongingness, Sociable, United, Part of a big group, See
Table 3). The rest non-overlapped words/phrases were
decided based two criteria: 1) they did not appear in the
overlap of the other 9 comparisons (T2 to T10); 2) they
were also mentioned at least by two participants. If they
fulfilled these two criteria, they were kept in T1. In this
case, party and caring were included in T1, which are
shown in italics in Table 3. Therefore, 11 crowd emotional
feelings were selected for T1. They are, warm,
togetherness,
sharing,
feel
connected,
involved,
belongingness, sociable, united, part of a big group, party
and caring. The same analysis was conducted with T2 to
T10. The representative emotional feelings for T1 to T10
are presented in Table 3.

Table 1. Positive and negative terms mentioned at least by
four participants. The highlighted terms appear on Scherer’s
daily emotion list [22].
STUDY 2: GROUP CROWD EMOTIONAL FEELINGS

The goal of Study 2 was to categorize the collected 107
positive and 127 negative crowd emotional feelings.
Participants and Procedure

Eight master students of mixed nationalities (5 females and
3 males) from Delft University of Technology participated
in Study 2. They were divided into two groups: 2 female
and 2 male students were in Session 1 and the other four
students (3 females and 1 male) were in Session 2. The two
sessions took place separately, but the procedure was the
same. Each of the collected crowd emotional feelings was
printed on a 2cm×8cm white paper in Font Calibri (Size 60)
and black color. The four participants in each session were
firstly asked to categorize the 107 positive words/phrases
together, and then categorize the 127 negative ones. They
were encouraged to discuss with each other during the 90minute session.

As can be seen from Table 2, T1 to T10 are somewhat
connected with others. For example, T2, T6 and T8, are all
part of S2-C4. T2 and T9 are part of S1-C2. According to
the representative words/phrases of T1 to T10 in Table 3
and the interconnections between them, T1 to T10 were
grouped into 6 new categories: feel connected, excited,
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relaxed, feel warm, curious, and happy (see Table 4). These
six emotional feelings were considered as the representative
positive crowd emotional feelings. Descriptions of each
positive emotional feeling were based on the words/phrases
in T1 to T10 and the explanations in Collins Cobuild
Advanced Learner’s English Dictionary [2]. They are
presented in Table 4.

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10

The same analysis was carried out with 15 negative
categories in Session 1 and 10 negative categories in
Session 2. We found seven representative negative crowd
emotional feelings (see Table 5). The 6 positive and 7
negative crowd emotional feelings were visualized into
cartoon characters in black and white, which will be used in
Study 4 (see Figure 2 and 3 on next page). These
visualizations aim at capturing the essence of the crowd
emotional feelings, which are the prototypes to be
implemented in self-report tools.

Representative emotional feelings
Warm, Togetherness, Sharing, Feel connected, Involved,
Belongingness, Sociable, United, Part of a big group, Party,
Caring.
Excited, Drunk (positively), Hyper-funny, Crazy, Festival,
Party.
Relaxed, Secure, Comfortable, Calm, Blessed, Cozy.
Curious, Inspired, Look forward, Motivated.
Smiling, Satisfied, Cozy, Well-being.
Happy, Joyful, Cheerful, Well-being.
Light-hearted, Free, Well-being.
Enthusiastic, Powerful, Proud, Motivated.
Bustling, Spontaneous, Well-being.
Affected, Cozy, Caring, Motivated.

Table 3. Representative emotional feelings of T1 to T10.
Words/phrases in brackets were the selected non-overlaps
according to two criteria.

T1
T2+T8
+T9

Discussion

Study 2 reduced the list of 107 positive and 127 negative
crowd emotional feelings to a representative set of 6
positive and 7 negative emotional feelings. Russell’s
emotion dimensions (valence-arousal) [20] cannot fully
explain the categorization results of Session 1 and 2. For
example, in Category 8 of Session 1, participants grouped
satisfied, pleased, cheerful, and passionate together.
However, satisfied and pleased seem to have lower level of
arousal than cheerful and passionate. Schimmack &
Reisenzein [23] proposed an episodic model to explain how
people judge the similarity of emotions. The episodic model
assumes that people mainly judge the similarity of emotions
based on their memories. That is to say, emotions that tend
to co-occur in memory will be judged as similar, whereas
emotions co-occur infrequently or even exclude each other
will be judged as different. The episodic model can well
explain the categorizations of crowd emotional feelings in
the two sessions.

T3+T7
T10
T4
T5+T6

Description
Feel Connected. Feeling connected in crowds is an
experience of belongingness or togetherness.
Excited. Being excited in crowds is an experience of feeling
very happy, eager or enthusiastic.
Relaxed. Feeling relaxed in crowds is an experience of being
calm, comfortable, secure and mentally free.
Feel Warm. Feeling warm in crowds is an experience of
being accepted, cared and supported by people.
Curious. Feeling curious in crowds is an experience of
being interested in something and having a desire to explore.
Happy. Feeling happy in crowds is an experience of being
cheerful, and having great pleasure.

Table 4. Six representative positive crowd emotional feelings.

Anxious. Feeling anxious in crowds is an experience of being nervous
or worried about something, or even being panicking about unexpected
incidents.
Feel Stuffy. Feeling stuffy in crowds is an experience of being trapped
in an unpleasantly warm and limited space, where there is not enough
fresh air.
Angry. Being angry in crowds is an experience of feeling strong dislike
or impatience, or being irritated about something or somebody.
Feel Small. Feeling small in crowds is an experience of being
overwhelmed by the scene, feeling unconfident to interact with others,
or feeling ignored or oppressed.
Alert. Being alert in crowds is an experience of being over-exposed,
receiving too much attention or being cautious about threats.
Confused. Feeling confused in crowds is an experience of being
helpless, disoriented, and not knowing exactly what is happening or
what to do.
Bored. Being bored in crowds is an experience of feeling tired,
indifferent or impatient because you lose interest in something or have
nothing to do.

Table 5. Seven representative negative crowd emotional
feelings.
STUDY 3: ACTION TENDENCIES IN CROWDS

The goal of Study 3 was to find the action readiness terms
from Frijda’s list [6] that have high probability to happen in
crowd situations.
Figure 1. Comparison between S1-C1 and S2-C2. The number
in brackets represents the amount of participants in Study 1
who mentioned this word/phrase.

Participants and Procedure

43 people of mixed nationalities participated in Study 3 (25
females and 18 males, averagely aged at 30). 37
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participants were employees or students of Delft University
of Technology. The other six were employees of other
companies. They were asked through an online
questionnaire to recall all kinds of crowd situations they
had experienced and indicate on a 5-point scale (1 = do not
match at all and 5 = match extremely well), to what extent
each of the 29 action readiness statement from Frijda et al.
[6], matched any of the crowd experiences they had. The
participants were allowed to recall multiple experiences, but
only rated each action readiness with one score according to
one experience in crowds. For example, one participant
rated avoidance with 4 according to her experience in a
crowded train station, and rated laughter with 5 based on
her experience in a very crowded house-warming party.

Results

According to the ratings of 43 participants, the means of 11
(out of 29) action readiness terms were above or equal to
3.00. We selected these 11 terms as the action tendencies
with high probability to happen in general crowd situations.
They are be with (M = 3.35, SD = 1.17), protection (M =
3.26, SD = 1.14), avoidance (M = 3.07, SD = 1.08),
attending (M = 3.65, SD = .87), distance (M = 3.35, SD =
1.07), don’t want (M = 3.00, SD = 1.23), helping (M = 3.56,
SD = 1.14), excited (M = 3.42, SD = 1.12), exuberant (M =
3.35, SD = 1.13), laughter (M = 3.51, SD =1.10), and rest
(M = 3.00, SD = 1.20).
The descriptions of the 11 action readiness terms, adapted
from Frijda et al. [6], are presented in Table 6.
Action
Readiness
Be with
Protection
Avoidance
Attending
Distance
Don’t want
Helping
Excited
Exuberant
Laughter
Rest

Description
I wanted to be or stay close with others.
I wanted to protect myself from someone or something.
I wanted to have nothing to do with something or
someone, to be bothered by it as little as possible, to stay
away.
I wanted to see things well, to try to understand them, or
I paid attention.
I wanted to keep something or someone out of my way,
to keep it at a distance.
I wanted something or someone not to be so, not to
exist.
I wanted to help someone, to take care of someone.
I was excited, restless, could not sit still.
I wanted to move, be exuberant, sing, jump, undertake
things.
I laughed, had to laugh, or wanted to laugh.
I felt at rest, thought everything was ok, felt no need to
do anything.

Table 6. Selected 11 action readiness for crowd situations from
Frijda’s list of 29 action readiness [6].

Figure 2. Representative six positive crowd emotional feelings.

STUDY 4: INVESTIGATE RELATION BETWEEN CROWD
EMOTIONAL FEELINGS AND ACTION TENDENCIES

The goal of Study 4 was to link crowd action readiness to
crowd emotional feelings, and to see the underlying relation
between crowd emotional feelings and action tendencies, in
two different crowd types, namely event crowd and nonevent crowd [12].
Participants and Procedure

80 people of mixed nationalities (44 females and 36 males,
averagely aged at 24) participated in Study 4. Four versions
of questionnaires were used in this study:
Version 1, positive emotional feelings in event crowds;
Version 2, positive emotional feelings in non-event crowds;
Version 3, negative emotional feelings in event crowds; and
Version 4, negative emotional feelings in non-event crowds.
Participants randomly selected a version to answer. Each
version of questionnaire recruited 20 participants. Take
Version 1 as an example, it firstly explained the definition
of an event crowd in texts, showed a collage of typical
event crowds, and asked participants to recall and write

Figure 3. Representative seven negative crowd emotional
feelings.
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down as many as possible event crowds they have ever
been in. Then, a cartoon character of one positive emotional
feeling, visualized in Study 2, was presented, followed by a
short description of this emotional feeling. For example,
“Feeling connected in crowds is an experience of
belongingness or togetherness”. Three questions were
asked below the cartoon character:

2) 55% of the participants did not feel small in both event and
non-event crowds.
3) 35% of the participants did not feel angry or anxious in
event crowds. 30% of them did not feel angry, and 40 % of
them did not feel anxious in non-event crowds.
4) Feel stuffy is the most intense emotional feelings in nonevent crowds, where 75% of the participants felt very or
extremely stuffy. 70% of the participants felt moderately or
very stuffy in event crowds.

1) Have you ever felt connected in any event crowd? (If the
answer is yes, write down this event crowd, and go to
Question 2. If the answer is no, go to next page.)

5) All participants felt alert in both event and non-event
crowds.

2) Please indicate how intense you felt connected in this
event crowd (on a 5-point scale, 1 = very slightly, 5 =
extremely).
3) When you feel connected in this event crowd, please
indicate on a 5-point scale, to what extent the following 11
statements match your experience (1 = do not match at all,
5 = match extremely well).
The 11 statements in Question 3 are the ones selected from
Frijda’s list [6] in Study 3. Participants repeatedly answered
the above three questions for each emotional feeling of all
four versions (see Appendix for an example page of the
questionnaire).
Results

For Question 1 and 2, we gave ordinal values 0 to 5 to the
felt intensity (0 = not at all, which means answer “no” in
Question 1; 1 = very slightly, 2 = somewhat, 3 =
moderately, 4 = very much, and 5 = extremely). As can be
seen in Figure 4, the intensity of six positive emotional
feelings in both event and non-event crowds were compared.
The key findings were described as follows:

Figure 4. Felt intensity of positive emotional feelings in both
event and non-event crowds.

1) Excited is the most intense emotional feeling in event
crowds, where 85% of the participants reported they were
very much or extremely excited.
2) Feel warm is the most absent emotional feeling in both
event and non-event crowds. 40% of the participants
reported they did not feel warm in event crowds, but
another 40% said they felt this very much in event crowds.
50% did not feel warm in non-event crowds.
3) 35% of the participants did not feel happy in non-event
crowds. In contrast, all participants felt happy in event
crowds, 65% of whom felt very or extremely happy.
4) In general, people feel more curious, excited, connected
and happy in event crowds than in non-event crowds.
Figure 5 illustrates the intensity of seven negative emotional
feelings in both event and non-event crowds. The key
findings were described as follows:
1) Confused is the most absent emotional feeling in event
crowd, where 75% of the participants did not feel confused at
all. However, in non-event crowds, 70% of the participants
felt moderately or very confused.

Figure 5. Felt intensity of negative emotional feelings in both
event and non-event crowds.
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For Question 3, we conducted two-way hierarchical
clustering analysis to generate heat maps that show the
relation between emotional feelings and action readiness in
both event and non-event crowds. We differentiated the
intensity of each emotional feeling with “strong” or “weak”
labels based on the 1 to 5 ordinal values (1, 2 and 3 = weak, 4
and 5 = strong). Figure 6 shows the relation between positive
emotional feelings and action readiness in event crowds.
Since excited is both an emotional feeling, and an action
tendency, we decided to use excited (AT) to represent action
tendency in the following paragraphs.
As can be seen in Figure 6, action tendencies are mainly
clustered into three groups, and positive emotional feelings
are clustered into two. The action tendencies are generally
independent of positive emotional feelings in event crowds.
That is to say, people don not have action tendencies like
protection, distance, avoidance and don’t want when they
feel positive in event crowds. Be with, laughter, attending are
connected with all positive emotional feelings regardless of
intensity. Excited (AT), exuberant are connected with almost
all the positive emotional feelings except feel warm (weak)
and relaxed (strong). Feel warm, happy (weak) and relaxed
is strongly connected with rest. Interestingly, the connections
between helping and all the positive emotions are relatively
weak. That is to say, people probably do not want to help
others when they feel positive in an event crowd.

Figure 6. Heat map shows the relation between POSITIVE
emotional feelings (Y-axis) and action tendencies (X-axis) in
EVENT crowds (reddish color = a strong linkage, bluish color =
very weak or no linkage, and thick black lines indicated the
separation of clusters.

Figure 7 shows the relation between positive emotional
feelings and action readiness in non-event crowds. Action
tendencies are clustered into three groups, and positive
emotions are clustered into two. When people feel positive in
non-event crowds, they have higher action tendencies to help
others than in event crowds. Similar to event crowds, people
do not have action tendencies like protection, distance,
avoidance, and don’t want when they feel positive in nonevent crowds. Curious, feel connected and feel warm
(regardless of intensity) are generally connected with be with,
helping and attending. Happy (strong) and excited (strong)
are quite strongly linked with be with, attending, excited (AT),
exuberant, and laughter. Relaxed is connected with rest.

Figure 7. Heat map shows the relation between POSITIVE
emotional feelings (Y-axis) and action tendencies (X-axis) in
NON-EVENT crowds (reddish color = a strong linkage, bluish
color = very weak or no linkage, and thick black lines indicated
the separation of clusters.

Figure 8 and 9 show the relation between negative
emotional feelings and action tendencies in event and nonevent crowds respectively. In Figure 8, be with and
attending are quite strongly connected with alert (strong),
anxious (strong), angry (strong) and feel small, and
somewhat connected with alert (weak), anxious (weak) and
confused (weak) in non-event crowds. That is to say, negative
emotional feelings are not necessarily linked with negative
action tendencies like avoidance or distance. Alert (strong),
anxious (strong), angry and feel stuffy are strongly connected
with protection, distance avoidance and don’t want.
Figure 8. Heat map shows the relation between NEGATIVE
emotional feelings (Y-axis) and action tendencies (X-axis) in
EVENT crowds (reddish color = a strong linkage, bluish color =
very weak or no linkage, and thick black lines indicated the
separation of clusters.

781

In Figure 9, alert and feel small are strongly connected with
protection and attending, and somewhat connected with
avoidance and distance. Angry, anxious (weak) and feel stuffy
are connected with avoidance, distance and don’t want. It is
interesting to see that anxious (strong) does not strongly link
to any action tendency except slightly connecting with
excited (AT), exuberant and attending, but anxious (weak) is
quite strongly connected to be with, protection, attending,
avoidance, distance and don’t want.

much. Over half of the participants did not feel small in
both event and non-event crowds, but the participants who
felt small were always in a crowd situation with a lot of
strangers, e.g., attending a conference, travelling alone in
metro with strange people, or in a crowd consisting of an
overwhelming number of people, e.g. Dutch Queen’s Day.
Another possible explanation could be that feel small is
related to personality. That is to say, introverted people who
are more susceptible and sensitive to possible punishment
or threats [7], often tend to feel small than extraverted
people.
Participants of various nationalities were recruited for these
four studies. The most prominent nationality is Dutch,
because these studies were conducted in the Netherlands. It is
interesting to investigate whether cultural or personality
differences influence the relation between crowd emotional
feelings and action tendencies. For instance, we noticed that
some Dutch participants who are above 1.90 meter in height
did not feel stuffy. As discussed in the previous paragraph, we
also speculated that the introverted participants tended to feel
small.
In general, people feel more curious, excited, connected and
happy in event crowds than in non-event crowds.
Nevertheless, negative emotions are not necessarily
connected with negative action tendencies. For example, be
with and attending are quite strongly connected with alert
(strong), anxious (strong), angry (strong) and feel small, and
somewhat connected with alert (weak), anxious (weak) and
confused (weak) in non-event crowds. When people feel
positive, no matter whether it is an event or non-event crowd,
they tend to behave positively. When people feel positive in
non-event crowds, they have higher action tendencies to help
others than in event crowds. Another interesting finding is
that, differences in intensity of anxiety were connected with
quite different action tendencies. Strong anxiety usually led
to excitement. People could not sit still. They want to move
and interact with others to release the anxiety. Weak anxiety
made people want to stay with others and protect themselves
from threats.

Figure 9. Heat map shows the relation between NEGATIVE
emotional feelings (Y-axis) and action tendencies (X-axis) in
NON-EVENT crowds (reddish color = a strong linkage, bluish
color = very weak or no linkage, and thick black lines indicated
the separation of clusters.
DISCUSSION AND CONCLUSION

We developed a set of 13 crowd emotional feelings,
including 6 positive and 7 negative ones, and investigated
the relation of these emotional feelings and 11 action
tendencies selected from the list developed by Frijda et al.
[6]. The 13 crowd emotional feelings were quite different
from Scherer’s list of 39 daily emotions [22]. Some
frequently elicited emotional feelings in crowds, such as
togetherness, warm (psychologically), bustling, awkward,
and breathless are not typical daily emotions. Therefore, it
is necessary to collect crowd specific emotional feelings to
be used in self-report tools rather than use general emotion
models (e.g., Russell’s emotion dimensions [20]) in crowds.

The 13 crowd emotional feelings and their connections with
action tendencies in event and non-event are expected to be
relevant for designing self-report tools for crowd members.
For instance, a person in a conference reports via a tool that
he feels small, and tends to see things well and to interact
with others (attending). Conference organizers or crowd
managers could help him connect with others (see Figure 10).

All four studies were based on the recalled crowd
experience of participants. Thus, these collected terms in
Study 1 must have been consciously remembered. As Prinz
[16] claimed that, when emotions are consciously felt, the
feeling is the emotion. That is to say, emotions and feelings
are interchangeable terms in Study 1. That’s the reason why
we decided to use a combined term emotional feelings [13]
to describe all the crowd emotions or feelings in this paper.

This study was very much focused on normal event and nonevent crowd situations, namely festivals, exhibitions,
conferences, and public transportations etc. It did not
consider some extreme or even life-threatening situations like
disasters, demonstrations etc. We expect to see more intense
emotional feelings in these extreme crowds, possibly
extended set of emotional feelings besides the collected ones
in this study. For ethical reasons, it is difficult to conduct

We also found that some emotional feelings were absent in
specific crowd types. For example, confused was generally
not felt in event crowds. However, confused was quite a
typical negative emotional feeling in non-event crowds,
since 70% of the participants felt it moderately or very
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studies in real extreme situations. However, it is possible to
simulate them in a lab experiment.
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