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ABSTRACT

General Terms

Persuasive communication is part of everyone’s daily life.
With the emergence of social websites like YouTube, Facebook and Twitter, persuasive communication is now seen online on a daily basis. This paper explores the effect of multimodality and perceived personality on persuasiveness of social multimedia content. The experiments are performed
over a large corpus of movie review clips from Youtube
which is presented to online annotators in three different
modalities: only text, only audio and video. The annotators evaluated the persuasiveness of each review across different modalities and judged the personality of the speaker.
Our detailed analysis confirmed several research hypotheses designed to study the relationships between persuasion,
perceived personality and communicative channel, namely
modality. Three hypotheses are designed: the first hypothesis studies the effect of communication modality on persuasion, the second hypothesis examines the correlation between persuasion and personality perception and finally the
third hypothesis, derived from the first two hypotheses explores how communication modality influence the personality perception.

Human Factors, Experimentation

Keywords
persuasion, personality perception, multi-modality, social
influence, online content, social multimedia, opinion videos,
verbal and nonverbal behavior

1. INTRODUCTION
With more than 100 hours of videos posted online on
YouTube for every minute1 , social multimedia content is becoming a significant source of communication and exchange
of ideas. People are using the Internet to share their opinion
about events, people, products and movies. These subjective
videos are shared rapidly on social networks such as Facebook and Twitter. While many of these videos can easily be
forgotten (e.g., videos of funny cats), a significant number
will directly affect others’ opinion. It becomes important to
understand the factors related to persuasion in this social
multimedia content.
Persuasive communication, defined as “any message that
is intended to shape, reinforce, or change the responses of
another, or others” [18], is an attempt to change a person’s
(or a group’s) behavior, belief or feeling towards something
or someone [9], and plays an important role in creating social influences and changing attitudes [29, 25]. Studies on
persuasion have identified a number of social and behavioral cues associated with persuasiveness including verbal
and nonverbal behavior, physical appearance, psychological
attributes, social dynamics and social roles [10, 26].
This paper aims at investigating the importance of different communication modalities, conveying different communication channels, on persuasion and perception of personality. Therefore, first we explore how communication
modality (text, audio and video) affects the persuasiveness
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2.1 Modality Hypothesis

of the speaker in social media. Then we look at the correlation between perceived personality and persuasiveness
of the speaker in different modalities. Finally, we investigate the interaction between communication modality and
the perceived personality. The experiments of this study
are performed over a dataset of 86 video clips representing
individuals expressing their opinion on a movie.
Next section gives a brief overview of the previous works
on persuasiveness and compliance and describes our hypotheses based on these findings. Section 3 elaborates on the
dataset and annotation scheme, section 4 describes the experimental setup and finally in section 5 we present the analysis and discuss the results.

2.

According to [17] there are three communication channels:
verbal, vocal and visual (vocal and visual together constitute
the nonverbal communication). Different communication
modalities convey different communication channels: text
modality includes mostly verbal information, audio modality
contains both verbal and vocal information and video modality includes all the three channels. People use different communication modalities when exchanging ideas and opinions.
The text modality is increasingly present in our society with
emails, text messages and social updates. People also write
many reviews online to share their opinions about products
or movies. The audio modality is commonly associated with
phone interactions and radio broadcasts. The audio modality adds many paralinguistic cues such as voice tempo and
prosody. Websites such as YouTube and Vimeo are taking
full advantage of the visual modality (usually combined with
audio modality) to include many nonverbal aspect of communication such as facial expressions, body posture and gaze
behaviors. We include these three types of communicative
modalities in our study: text, audio and video.
Drawing on findings from studies on persuasion and compliance, we hypothesize that changing modality should have
an impact on persuasion since nonverbal cues are more present
in video rather than audio while they are absent in text. To
this end, we develop our first hypothesis below.

BACKGROUND & HYPOTHESES

Early studies on the effects of communication modality in
persuasion showed large inconsistency in their findings. For
example while [11] found that videotaped messages are more
persuasive than audio-taped messages and writing messages
are the least persuasive, other studies suggested no difference
or greater persuasiveness in writing messages [27]. This inconsistency was partly explained in terms of message comprehensibility in [6] where it was shown that for complex
(difficult to understand) martial, writing messages were more
persuasive than video or audio. To further explore the effect
of communication modality on persuasion the same authors
hypothesized in [7] that ”the persuasive impact of communication modality is contingent on the valence of a communicator’s personal characteristics or image” and to examine this
hypothesis, they studied the effect of likable/unlikable communicator on persuasion. Their experiments showed that
a likable communicator was more persuasive in audio and
video modalities while the unlikable communicator was more
persuasive in written modality (likable/unlikable characters
were built based on the type of statement they made).
Psychological researches have also recognized some links
between social attribution (like gender, personality, social
class, status, etc.) and persuasiveness. In one study it was
shown that people were more persuaded by a synthesized
voice when the personality of the voice was matched with
their own [21]; and in another study it was shown that social
affiliations like being teammates affects the persuasiveness of
computers [20]. Physical appearance is another factor which
has been found to be influential in persuasion, for example
attractive people are more persuasive [5].
Furthermore, other studies on nonverbal communication
have identified the effect of several nonverbal cues on persuasiveness, however, these effects are usually mediated by
other factors and are context-dependent. The effect of speech
rate on persuasion is studied in [4] and [14] and they found a
positive correlation between gaze and compliance when the
request is legitimate. Proximity is also shown to be influential on compliance [13].
In this paper the effect of different communication channels on persuasion and personality perception is explored
through removing one channel at a time. This is done through
examining three different setups: video modality which includes all three channels, audio modality which contains
verbal and vocal channels, and finally text modality which
carries only verbal information. The next two subsections
describe our hypotheses on the interactions between persuasiveness, modality and personality.

Hypothesis I :.
The communication modality (text, audio and video in
this study) affects the persuasiveness of speaker.

2.2 Personality Hypotheses
Personality is defined as the latent construct that accounts
for “individuals’ characteristic patterns of thought, emotion,
and behavior together with the psychological mechanismshidden or not- behind those patterns” [12]. A large number
of personality models has been proposed in literature [16]
among which the Big Five traits have been accepted widely.
The Big Five model describes the personality in terms of
five broad dimensions which have been identified by applying factor analysis to a dictionary of about 18, 000 words
describing personality in everyday language [16]. Personality descriptors could be clustered into five main groups
corresponding to the Big Five Traits:
• Extraversion: Active, Assertive, Energetic, etc.
• Agreeableness: Appreciative, Kind, Generous, etc.
• Conscientiousness: Efficient, Organized, planful, etc.
• Neuroticism: Anxious, Self-pitying, Tense, etc.
• Openness: Artistic, Curious, Imaginative, etc.
In this model, personality is represented by five scores
(one per trait) which can be thought of as the position of
a point in an ideal personality map. Therefore, the goal of
personality assessment is to obtain those score which is performed through standard questionnaires like Big Five Inventory (BFI) [2]. From the cognitive point of view, personality
can be assessed from two perspectives: self-assessment and
other-assessment. The former is correlated with the real personality of the subject while the latter is the personality of
subject as perceived by others. In this study we focus on the
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perceived personality which is the one that ultimately affects
the observer’s perception of different social attributions.
To the best of our knowledge the effect of perceived personality on persuasiveness in social media has not been investigated in the literature before, but many studies have
confirmed the relation between perceived personality and
verbal/nonverbal behaviors [8, 1, 19]; Personality traits can
be considered as a more general attributes perceived through
a set of cues including verbal/nonverbal behavior, physical
appearance, emotions, social roles, etc.. So perceived personality traits can potentially be effective in recognition of
persuasiveness. In this regard, the following two hypotheses
are developed:

1
2
3
4
5
6
7
8
9
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Hypothesis II :.
Perceived personality traits correlate with the persuasiveness of the speaker.

Hypothesis III :.
The first two hypotheses suggest that communication modality also affects personality perception.

3.

APPROACH
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before seeing the review
Have you watched this movie before
How interested are you in watching this movie
after seeing the review
How persuasive was the reviewer
How interested are you in watching this movie
How would you rate the sentiment of the review
How confident was the reviewer
How passionate was the reviewer
How entertaining was the reviewer
How pleasant is the reviewer voice
How funny was the reviewer
How professional looking is the reviewer
How physically attractive is the reviewer
Big Five Inventory 10 (BFI-10)
This person is reserved
This person is generally trusting
This person tends to be lazy
This person is relaxed, handles stress well
This person has few artistic interests
This person is outgoing, sociable
This person tends to find fault with others
This person does a thorough job
This person gets nervous easily
This person has an active imagination

Table 1: The questionnaire used in the experiments
of this work. The BFI version reported here is the
one that has been proposed in [24].

This section presents the material used to examine the
persuasiveness and also elaborates on how we measured the
personality and persuasiveness.

3.1 Material
has watched the movie before (the answer is Yes/No), and
second, how interested (s)he is in watching the movie (the
answer is a 7-item option ranging from not interested with
value 1 to very interested with value 7).
In the second module, the assessor is asked to go through
the movie review thoroughly with possibility of pause/replay
in audio and video settings. In the case of audio and text,
a picture of the reviewer’s face is also displayed; the picture
is chosen so that the speaker is looking into the camera and
the face is emotionally as neutral as possible.
And finally in the third module, the assessor has to answer
a survey of 20 questions while there is no access to the review
anymore. The first 10 questions are related to persuasiveness, the sentiment of the review and some other behavioral
elements including being confident, passionate, entertaining,
funny, professional-looking, vocally pleasant and physically
attractive. the reviewer is. The answer to each question
is a 7-item options, ranging between strong negative with
value 1 and strong positive with value 7 (for example, not
funny,..., somewhat funny, ..., very funny). The following 10
questions correspond to BFI-10, a Big Five Inventory including 10 questions [24], adopted to measure each personality
trait as perceived by assessors. Each question is associated
with 5 points Likert scale ranging between strongly disagree
and strongly agree. The score of each trait is made up of
the answers to 2 items that collectively yield a score in the
range of [−4, 4]. Table 1 lists all questions in the survey.

A set of 86 videos from Youtube, a video-sharing website,
with strong positive sentiment is selected from the publicly
available MMMO2 dataset [28]. Each video portrays an individual who gives a review of a movie. The total duration
of the dataset (86 videos) is about 3 hours and 40 minutes
and the average duration of each video is about 153 seconds
(ranged between 24 to 181 seconds). 33 reviews are given
by females and 53 by males.
Each video represents an individual staying close to the
camera, expressing his/her opinion on a movie. To examine
the effect of modality on perception of the observers, text
and audio streams of the same videos are generated. The
text is generated from manual transcription. Pauses are indicated by means of a few dots to maintain the fluency in
reading. Audio stream is generated by simply separating
the audio channel from the video. Assessments are performed over three modalities: only text, only audio stream
and video including audio stream (the next subsection gives
more information about the multimodal assessment procedure).

3.2 Assessment Procedure
The assessment is done through a web interface using
crowdsourcing technique(see section 4 for more details). Each
assessor is assigned one of the three modalities of the same
review (either text, audio or video). The assessment comprises three modules which have to be completed in the given
order, and at each module there is no access to the other
modules to make any changes; In the first module, before
seeing the review, a brief description of the movie under review including movie title, genre, director, writer, stars and
story line is provided. After reading the movie description,
the assessor has to answer two questions: first, whether (s)he
2

4. EXPERIMENTAL SETUP
To perform the assessments of each review, Amazon Mechanical Turk (AMT), an online crowdsourcing platform, is
used. AMT is a web interface allowing the requesters to
design their online tasks and distribute them to a crowd of
workers worldwide. Each designed task is called HIT (for

see http://multicomp.ict.usc.edu/
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Figure 1: Correlation between persuasion score and survey questions. Blue dotted-line corresponds to significance level of 0.05 and the red dotted-line corresponds to significance level of 0.01 for two-tailed test.
Questions about behaviors potentially correlated with persuasion are on the right side of the vertical black
dotted line.

4.2 Worker Recruitment

Human Intelligence Task) and it can be configured to be
accessible to only a specific group of workers. There are
also additional options to set the number of unique workers
per each HIT, the duration, the amount of monetary reward
and qualification requirements. Upon publishing the HITs
online, workers can work on them and submit the results.
Results can be approved or rejected by the requester. (see
[15] for more detail)
Using online crowdsourcing platforms for annotation has
already been attempted for many tasks like image labeling
[22], behavior annotation [23], and personality impression
[3]. In all these studies it has been shown that with taking
some precautionary steps, the reliability of results is comparable to those obtained in different settings (see [15]).

To recruit workers, a post was sent on AMT forum, an
online discussion site for AMT users. 16 workers who responded to the post were invited to complete a 5-minutes
qualification HIT for $0.25. The qualification HIT involved
some background questions (like ethnicity, first and second
languages) and finally they were instructed to find the plot
summary of a movie from IMDb, an online database of information related to films. Once the task is completed, workers
have to approve by clicking a “continue” button which is followed by displaying a final question asking the worker to
read the plot summary and see if (s)he likes to watch the
movie. The time between displaying the question and answering to the question is recorded to examine whether the
worker has spent reasonable time or not; this is used as a
minimal criterion to check the trustworthiness of the worker.
Out of 16 workers, 9 were selected to work on the main batch
of HITs based on their background and the duration spent
on the final question. Selected workers are all based in U.S.
to minimize the cross-cultural effect and insure they all understand English which is the language of the review clips.
This process was the only qualification measure used in this
study.

4.1 Task Design
First, a dynamic web interface was designed to follow the
annotation restrictions as described in section 3.2. The interface was integrated into AMT template to create the HIT.
The AMT platform allows to create a batch of similar HITs
with different inputs. In designing the HITs, modality and
the file address (for video, audio or text) are defined as variables whose values are read from a predefined file uploaded
to the AMT along the HIT. N batches of 86 HITs (where N
is the number of workers) are created such that each modality of the same review is assigned to one third of the workers.
Furthermore the same movie review never appears in more
than one modality for each worker. To reduce the effect
of fatigue, each batch was distributed in 4 rounds (first 3
batches of 20 HITs and then a batch of 26 HITs) and the
order of movie reviews is random. The HIT reward was
based on an effective hourly wage of $6. In total, 774 HITs
were created from which 750 HITs were submitted. From
all submitted HITs, 251 corresponds to text, 252 to audio
and 247 to video modality.
To avoid preconception in persuasion analysis, HITs that
the worker had previously seen the movie were removed from
the data pool. This left us with 70 reviews out of 86 with
156 assessments on text, 142 on audio and 160 on video.

5. RESULTS & DISCUSSIONS
For a given review and a given modality, the score for
each question (see table 1) is averaged over all assessments.
Therefore the score of persuasiveness is estimated from the
average score of the first question.
Prior to addressing the main hypotheses of this study,
a set of preliminary analyses were conducted to examine
the reliability of the assessments and study whether the
other measured factors can capture persuasiveness. Figure 1
shows the correlation between persuasion scores in different
modalities and questions number 2 to 10 (behavioral factors) in the survey after watching the review (all reported
correlations are based on Pearson coefficient). As expected,
interest in watching the movie (question #2) has a high positive correlation with persuasiveness in all three modalities.
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Figure 2: The average persuasion score in three
modalities. Persuasiveness is significantly higher in
video vs. text (*** p < 0.001,* p < 0.1).
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Table 2: Performance of Logistic Regression in prediction of persuasion score from perceived personality traits (including 95% confidence interval).

Figure 3: Correlation between personality traits and
persuasiveness. Blue dotted-line corresponds to significance level of 0.05 and the red dotted-line corresponds to significance level of 0.01 for two-tailed
test.

Sentiment is also positively correlated with the persuasion in
all three modalities while the effect is slightly higher for text
modality and lower for video. This suggests that reviews
with higher positive sentiments are also more persuasive.
This can be due to the nature of our dataset which includes
only positive sentiments, and so reviews including more positive arguments are also perceived as being more persuasive.
Being confident, passionate and entertaining, all have significant positive correlation with persuasion in all modalities
while the effect is less strong for text compared to audio
and video; this might be explained by the difficulty in the
task of assessing those three factors (being confident, passionate and entertaining) only from text. The speaker voice
quality also has a significant positive correlation with persuasion. Being funny does not have a significant correlation
with persuasion except in audio. Surprisingly professional
looking and being attractive do not not show a significant
correlation with persuasion in any modality which is in contrast to the findings of [5] and probably more studies are
needed to explain this difference.

5.2 Personality Effect Analysis
The second aim of this study is to explore whether there is
a correlation between persuasiveness and personality traits.
Figure 3 summarizes the correlation between five personality traits (see section 2.2) and persuasiveness. The dottedlines correspond to two significance levels of p < 0.05 and
p < 0.01. The correlation analysis clearly suggests that
Conscientiousness and Neuroticism are the two traits that
are highly correlated with persuasion in all modalities which
implies that individuals who are perceived to be more conscientious and less neurotic are generally perceived as more
persuasive in all modalities. Surprisingly, Extraversion has
the least correlation with persuasiveness and being extravert
does not lead to being more persuasive. Agreeableness and
Openness have higher correlation with persuasiveness in text
and audio.
To analyze the predictive power of the personality traits
for persuasion, a Logistic Regression classifier is adopted to
predict the persuasion score as being in the upper or lower
part of the scale, in each modality using the perceived traits
as the predictor. In order to have balanced classes, the median is used as the threshold to assign the samples to one of
the two categories. Table 2 reports the average performance
of the Logistic Regression for each modality based on k-fold
cross validation method with k = 10. For all three modalities performances are significantly above the chance level,
however it is more significant for text modality. This result
suggests that perceived traits are more correlated with persuasiveness in text modality while in audio and video it is
likely that people use additional behavioral cues (e.g. affects) to evaluate the persuasiveness. These results verify
the predictive power of personality traits for persuasiveness
and confirms the second hypothesis.

5.1 Modality Effect Analysis
To examine the first hypothesis that whether modality has
any effect on persuasiveness, a series of paired t-tests were
conducted over each pair of modalities (i.e. audio vs. text,
video vs. text and audio vs. video). Results reveal that
video modality has been perceived to be more persuasive
than text at p < 0.001 significance level; while the difference is much less significant between audio versus text (with
p < 0.1) and video versus audio (with p < 0.1). These indications confirm that the modality does affect the persuasion
perception and the first hypothesis is valid. Figure 2 shows
the average persuasion score for each modality and as can
be seen the persuasion score has the highest average in video
followed by audio and text.
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Figure 5: Correlation between the persuasion variations and personality traits variations from text to
video. Blue dotted-line corresponds to significance
level of 0.05 and the red dotted-line corresponds to
significance level of 0.01 for two-tailed test.

Figure 4: Average of perceived personality traits
across different modalities. Error bars corresponds
to 95% confidence interval.

5.3 Modality & Personality Perception
To investigate the third hypothesis, we use t-test to examine whether personality traits are perceived differently across
different modalities. The results indicate that although the
perceived traits are different along different modalities, Conscientiousness is the only trait which has been perceived significantly higher (p < 0.01) in video versus text. For significance level of p < 0.05, Extraversion is perceived lower in
audio versus text and video, Conscientiousness is perceived
higher in audio versus text, Agreeableness is perceived lower
in text versus video and Neuroticism is perceived higher in
text versus video. Figure 4 demonstrates the average perceived traits across different modalities with error bar corresponding to 95% confidence interval which confirms the
t-test results visually. These findings validates the third hypothesis that modality affects the perception of personality
traits, particularly for Conscientiousness. And finally we
examine whether the difference in persuasiveness from text
to video is correlated with the difference in perceived traits
also from text to video. Figure 5 presents the correlation between persuasion variation and personality traits variations
from text to video. As expected, the difference in perception of Conscientiousness in text and video has a significant
correlation with the difference in persuasion. Agreeableness
and Neuroticism also show correlations higher than chance
but the effect is not as significant as Conscientiousness. This
result shows that the variation in persuasiveness from one
modality to another is indeed correlated with the difference
in perception of traits but does not explain which cues cause
different personality perception from one modality to another.
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munication modality and perceived personality on persuasiveness. A set of 86 movie reviews from the publicly available MMMO dataset with high positive sentiment was used
to perform the evaluation. From each video two other modalities were generated: text and audio. Each movie review in
each of the three different modalities was annotated by multiple annotators in terms of persuasiveness of the speaker,
perceived personality and some communication skills including: confidence, sense of humor, looking professional, etc..
Analyzing the effect of communication modality on persuasiveness revealed that overall people are perceived as more
persuasive in video than audio and less persuasive in text.
The statistically significant change in persuasion level from
video to text validated our first hypothesis.
In the second hypothesis, we investigated the correlation
between persuasiveness and perceived personality. Our results suggested high conscientious and less neurotic people
are perceived as more persuasive across different modalities.
Agreeableness was also positively correlated with persuasiveness, but the link was stronger in text and audio versus
video. Our last hypothesis examined the effect of modality on perceived personality traits. Analysis of the t-test
results revealed that personality traits are perceived differently across different modalities but the difference was more
significant for Conscientiousness which was perceived significantly higher in video versus text. However, further studies
have to be carried to analyze the possible interaction between personality and persuasion in different modalities.
As a future work, we are interested in exploring the behavioral cues causing different perception from one modality
to another both in terms of persuasiveness and personality.
We are also interested to study whether some of personality
traits moderate the persuasive impact of modality.

CONCLUSION

This paper analyzed three hypotheses, drawing from the
previous findings on persuasion, to explore the effect of com-
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