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What is a good 
ad campaign?

Storytelling components 
shaped into 

emotion-evoking communication, 
structured to stimulate action.

MOE Singapore Dove Beauty 
Sketch

Couple of 
Other 
Examples

Volvo Trucks’ The Epic Split



Challenge of Modeling 
Multimedia-Evoked 

Emotions

➔Not limited to content- or 
genre-based analysis

➔Role of users’ cultural and 
psychophysical framework 



Modeling the Influence of 
Personality and Culture on 

Affect and Enjoyment in Multimedia



Research Questions

1. Can a model based on multimedia system characteristics (bit-rate, 
frame-rate and frame-size) and human factors (personality and culture) 
predict the intensity of affect (+ve/-ve) and enjoyment?

2.Which system characteristics and human factors influence these 
responses the most?

3.What is the relationship between experience of affect and enjoyment 
across stimuli?



Related Work
Modeling emotional response [1, 2] in videos using:

1. Cinematographic theories 
(audio-visual features)

2.Facial expressions of viewers
3.Complementary physiological sensors 

(e.g., heart rate)

Most Studies implicitly assume that, given a video, affect experienced by 
different users will be more or less the same. 

Prior research shows that individual differences can lead to varied 
experiences [5,6,7].  

[1] Z. Zeng, et. al, TPAMI, 2009.
[2] R. Calvo, et al., IEEE Tran. on Affective Comp., 2010.
[3] Anderson,et. al. Journal of Cog. neuroscience, 2002
[4] Ekman, Paul Ed, et. al. Oxford University Press, 1994.

Do they factor in the 
subjective intensity of 
affect (which vary as a 
consequence of users’ 

innate psychology [3,4])?

[5] K. A. Winter et. al, Clinical psychology review, 1997
[6] W. Choe, et. al, Cognitive Science, 2013.
[7] M. K. Abadi, et. al, in ACII, 2013.



How to factor in individual differences?

Individual differences are subtle, owing to the complexity associated with 

the different dimensions of individuals.

Personality (Big-5 traits: Openness, Conscientiousness, Extraversion, 

Agreeableness and Neuroticism): Specific to the Individual

Culture (Hofstedede six traits: Power Distance, Individualism, Masculinity, 

Uncertainity Avoidance, Pragmatism, Indulgence): Specific to the a ‘Group’

These two human factors are shown to reliably capture individual 
differences in multiple domains like language, invonation of voice while 

speaking, kind of photos one likes, type of people one befriends etc. 



Our Work

Modeling the influence of personality and culture on quality, affect and 
enjoyment and also the correlations b/w them.



Dataset

144 video sequences
a.) 1 nominal parameter: content (12 short movie clips of different emotions)
b.) 3 ordinal parameters: bit-rate (384, 768 kbps); resolution (480, 720p); 
framerate (5, 15, 25 fps).
c.) 12 quality conditions and 12 emotion conditions

http://1drv.ms/1M1bnwU



Video Clips - Stats

These clips are a part of FilmStim affective movie dataset



Participants - Stats

The participants were 114 university students drawn from NTU Singapore and 
Brunel University London. Exactly 50% of the sample was drawn from each 
institution.



Responses (+ve and -ve Affect)

Relative Levels of +ve Affect on 
different video clips

Relative Levels of -ve Affect on 
different video clips



Responses (Enjoyment)

Relative Levels of Enjoyment 
on different video clips



Statistical Models

We build three computational models (namely baseline, extended and
optimistic) to investigate the influence of system factors (namely Bit-Rate,
Frame-Rate and Frame-Size) and human factors (namely the five
personality factors and six culture factors).

1. Baseline: Considers system factors (as factorial interactions) and the
content parameter (to reflect differences in affect)

2. Extended: Adds human factors (as covariates) to the baseline model.

3. Optimistic: Each participant is modeled as a random effect, to take into
consideration factors, other than system/human which we measured,
that can play a role.



Results - Baseline Model

Frame Rate had a statistically significant effect on enjoyment. 
This shows that system factors alone do not make a huge impact 

on how the content is perceived. [1]

[1] N. Yeung and A. G. Sanfey, “Independent coding of reward magnitude and valence in the human brain,” The 
Journal of Neuroscience, 2004.



Results - Extended Model



Results - Optimistic Model

Frame-Size and experience of affect has become significant.
The most notable difference, however, is a large increase in the variance 

explained as a result of including participants as random effects. 

There are factors other than system, human and content factors which 
influence perception of affect and enjoyment.



Comparison of Models

+ve Affect: Extended model predicts about 5.6% variance to human factors
-ve Affect: 13.6%; 
Enjoyment: 9.3%



Correlation between Affect and Enjoyment

[1] R. J. Larsen et. al Journal of personality and social psychology, 1991
[2] E. Diener et. al. Annual review of psychology, 2003.

Enjoyment is significantly correlated with interest, joy, satisfaction and the 
latent factor, positive emotion. 

There are also very few instances of negative emotions (sad,fearful, guilty 
and ashamed) positively correlated with enjoyment. These might be 
associated with how certain users (possibly with high scores on 
neuroticism) perceive certain contents [1,2]



Correlation between Affect and Enjoyment
Nature of the content itself can arouse contradictory emotions. 
For example, enjoyment is observed to be positively correlated with 
sadness in the movie clip FOREST GUMP

There will be certain users who need to experience negative emotions to 
connect to certain content’s message.  

These insight can aid content creators to better understand users with 
different personality and cultural traits to establish an emotional connection 

with them. 
Very important to drive behavioral action!

(especially in scenarios involving ad campaign design etc.)



Research Questions - Revisited

1. Can a model based on multimedia system characteristics (bit-rate, 
frame-rate and frame-size) and human factors (personality and culture) 
predict the intensity of affect (+ve/-ve) and enjoyment?

2.Which system characteristics and human factors influence these 
responses the most?

3.What is the relationship between experience of affect and enjoyment 
across stimuli?



Research Questions - Revisited

1. Can a model based on multimedia system characteristics (bit-rate, 
frame-rate and frame-size) and human factors (personality and culture) 
predict the intensity of affect (+ve/-ve) and enjoyment?

For positive affect, negative affect and enjoyment, personality and culture 
represented 5.6%, 13.6% and 9.3% of the variance respectively. While this 

is an important proportion, further study is needed to discover other 
contributing factors, which could include sensory impairments and 

expertise.



Research Questions - Revisited

2. Which system characteristics and human factors influence these 
responses the most?

Traits of extraversion, conscientiousness, masculinity and indulgence are 
significant predictors for positive affect, and agreeableness, neuroticism, 
conscientiousness and indulgence were important predictors for negative 
affect, and  conscientiousness, openness and uncertainity avoidance were 

significant predictors for enjoyment.



Research Questions - Revisited

3. What is the relationship between experience of affect and 
enjoyment across stimuli?

The majority of the movie clips which were enjoyed were also rated high 
on positive affect, with a small exception of clips having high correlation 

between negative affect and enjoyment. Such behavior is possibly due to 
the interplay between human factors (like neuroticism) and nature of the 

content.



Conclusion
1. Inclusion of human factors lead to a performance increase (w.r.t MSE) 

of 5.6%, 13.6% and 9.3% in predicting +ve affect, -ve affect and 
enjoyment

2.Lower system factors does not imply lower perception of enjoyment.

3.Enjoyment is significantly correlated with perception of joy, satisfaction 
and interest.

4.Positive correlation was observed for enjoyment and negative 
emotions (sad, fearful, guilty and ashamed) rated by neurotic users.

Future Work: 
1. What are the other factors which contribute to the variance seen in affect 
and enjoyment? 
2. Building predictive models. 



Thank you!
Please contact 

sharathc001@e.ntu.edu.sg to 
discuss more about this work

Dataset can be 
downloaded from here: 

http://1drv.ms/1M1bnwU

mailto:sharathc001@e.ntu.edu.sg

