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Abstract. The affective responses of audience watching movie are selected and 
the visual and auditory attributes in movie, which have a significant effect on the 
affective responses of audience, are measured. The relationship between the 
movie attributes and affective responses are modeled using regression analysis. 
Fun of a movie is evaluated based on the audiences’ affective responses and an 
affective response is explained using either movie attributes or other affective 
responses. These structures are visually summarized in the hierarchical diagram.  
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1   Introduction 

Movies consist of visual and auditory contents and have long historical background. 
When people watch a movie, they usually pay attention to screen and sound. For this 
reason, movie is a good research subject about affective responses from visual and 
auditory stimulus.  

The research on the mutual interaction between movies and audiences studies the 
visual and auditory perception [3,10,12]. The previous researches on Hollywood 
movies maintained that characteristics of Hollywood style are the integration of all 
the elements related to the storytelling in the purely cognitive view and the 
management of the elements in the narrative structure [21]. This implies that 
Hollywood style focuses on the storytelling keeping the audiences from recognizing 
the operations of camera, lightning, setting, and film cutting in the movie. Recently, 
Zillmann [24] asserted that the researches on the Hollywood style were restricted to 
the analysis of cognitive narration in movies, so that they cannot fully explain the 
affective response of audience. 

The psychological aspect of the interaction between movie and audience was 
analyzed by studying the movie attributes having causal relationship with affective 
responses of audiences. For example, there were attempts to theoretically explain the 
process that the movements of camera and editing style give rise to an empathy with 
movie characters and immersiveness [17] and the processes that the audiences have 
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the psychological identification with movie characters [1,4,15,16], immersiveness 
[5,6,12]. However, these explanations were made qualitatively so that the related 
theories can be applied only in qualitative way and have a weakness that they are not 
confirmed by experimental results of the audiences’ reactions.  

To make a theory, which can be described in quantitative way, the quantification of 
various visual and auditory attributes in movie and the measurement of affective 
responses should be conducted. The first research on the measurement of affective 
response was to gauge galvanic skin response (GSR) of 7000 of people reading a 
movie script. But this research was not noticeable since GSR was not validated as an 
explanatory variable [2]. Eliashberg [7] modeled the audiences’ reactions in the way 
that they press the “Like/Dislike” buttons of Lazarsfeld-Stanton Program Analyzer, 
which measure the affective response of audience, while watching movie. Zawilinski 
[20] designed the system to statistically analyze the measurement of the affective 
responses of audiences generated when they watch movie. These researches under-
stood a movie as a whole subject rather than the combination of independent entities, 
so that there was a limitation to analyze each visual and auditory attribute of movie in 
detail.  

There were researches that analyze the affective responses of audiences by 
focusing on each attribute of movie. Gregson [9] researched on the affective response 
of audience to the color tone of screen and the storytelling of movie based on the 
experimental results of 215 audiences. Roberts [19] measured the affective responses 
to the ethnic identification between audiences and movie characters by self-reports, 
facial expressions, and biomedical signals of 168 male and female subjects with 
various ethnic and cultural backgrounds. These researches focusing on the individual 
attributes of movie have difficulty in finding the integrated effects generated from the 
interactions between attributes and in including the levels of attribute, which is almost 
limitless, since relatively small number of movies need to be considered to control the 
experiments with test subjects of large size.  

To make a research reliable and valid in the affective perspective, the integration of 
a movie and its audience is essential. In view of a movie, the research selecting the 
core attributes significant for the affective responses and the analysis of the relation-
ship between these core attributes and the affective responses need to be conducted in 
order. To understand various causal relationships between attributes of a movie can 
provide the current movie production environment, which depends on intuition and 
experiences, with a structural evaluation basis built upon statistical model.  

Visual and auditory attributes in movie can be considered design attributes in 
production design process. However, design attributes in movie vary dynamically as 
time goes on, and have a large number of degrees of freedom in accordance with 
genre and specific properties of each movie. For example, the color tone in a movie is 
quite various and a lot of combinations of colors are used in each image frame and 
varied through the changes of scene in general, while the color tone as a design 
attribute of a home electric appliance is relatively simple and can be restricted to the 
several patterns. However, when a dominating color tone exists throughout a movie, 
the color tone of the movie can be considered as an attribute of movie. 
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The first objective of this research is to recognize the visual and auditory attributes 
in movie, which have a significant effect on the affective responses of audience. The 
second objective of this research is to model the relationship between affective 
responses of audience and the attributes of movie. This attempt is valuable in that the 
knowledge on the causal relationships between affective responses and movie attri-
butes can be applied to construct a design strategy to maximize the amusement of 
movie, and to estimate the fun level of a new movie for audience.   

2   Model 

In this section, we model how visual and auditory attributes of movie give rise to 
affective responses including fun. When considering a movie as the process of 
interaction with audiences, movie contents provide the audiences with affective 
responses and allow them to have fun as a result.  

2.1   Selection of Affective Responses 

The variables of affective responses are summarized in Table 1. These 21 variables 
are selected by the following criteria. First, the variables related to visual and auditory 
attributes of movie are preferred to variables related to story only. Second, the 
variables should be selected to cover all the areas of perception, memory, and infor-
mation processing. Third, the variables should be conceptually clear enough to 
understand. Fourth, the value of variable should be easily decided by questionnaire 
with easy expression. Fifth, the variables have their own conceptual contents so that 
their meanings are not overlapped with each other. The ‘Fun’ variable, which reflects 
compound affects and is expected to have large variance was measured by 100-scale. 
The other variables were evaluated by 7-likert scale. 

The questionnaire for the variables was designed in consideration of the following 
ideas: easy understanding, general expression, and consistency of questions. The 
outline of our questionnaire is as follows. Whether a subject (student) watched a 
movie or not is questioned to investigate how previous experience of watching movie 
affects the affective responses. The personality model with five dimensions was 
applied to the questionnaire to investigate how the personality of an audience affects 
the affective responses. Age and gender were asked to investigate how the affective 
responses are changed according to age and gender differences. The seat location of 
each audience was reported to investigate how viewing position affects the affective 
responses. The audience’s preference in movie genres was asked to investigate how 
audience’s preconception about genres affects the affective responses. 

The 42 male and 8 female undergraduate students responded to the questionnaire 
after watching movie sample clips composed of the scenes, each of which is about 2 
minutes long, from 9 Korean movies played between years 2005 and 2006. The 
scenes in a sample clip represent the genre of a movie well. To investigate the fact 
that audiences may have different affective responses according to the scene even  
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from the same movie, the 50 subjects (students) were evenly separated into the two 
groups and their test results were compared and analyzed. Each group watched the 10 
minutes long sequences of the different scenes from a movie and answered the 
questionnaire.  

Table 1. Variables of affective responses 

Variables Description 
Reality Scene looks real. 
Loose Scene is loose. 

Artificial Scene seems to be artificially constructed. 
Color The overall color tone of scene is in harmony with the 

theme of movie 
Edit The connection between scenes is smooth.  

Relief Scene has strong image relief. 
Intense Scene is visually intensive. 
Speed Scene makes audiences feel speed. 
Shock Scene makes audiences feel shock. 
OST OST appeals to audiences. 

Texture The texture of a scene appeals to audiences. 
Brightness The brightness of a scene appeals to audiences. 

Arousal Scene arouses audiences 
Dialogue Dialogues well represent movie characters’ personality. 

Clear The intention or the thoughts of characters are clearly 
revealed in characters’ actions or conversations. 

Familiar Audiences are familiar with the scene. 
Focus Audiences focus on characters or objects in the scene. 

Divided Audiences watch the scene from bird’s eye view. 
Salient Movie character or object is distinguished in the scene. 

Immersiveness Audiences identify themselves with movie characters. 
Fun Audiences are satisfied with a movie 

2.2   Measurement of Visual and Auditory Attributes in the Movie 

Gong et al.[8] suggested SDL (Scene Description Language), which is manually 
operated by a classifier, to simplify the video processing algorithms and to reduce the 
processing errors, and defined SDL elements such as Color, Object, Event, Position, 
Shape, Area, Motion, and Camera Operation etc. In this research, we selected 10 
visual and auditory attributes of movie that have significant effects on affective 
responses based on biomedical signal analysis. These attributes are visual and 
auditory contrast, lightness, color, motion, scene change rate, object size, video signal 
peak frequency, amplitude of video signal peak frequency, sound power level, and 
sound to noise ratio, which are shown in this order in Table 2. In this paper, we 
measure the values of the continuous variables categorized in these 10 attributes in 
each of 9 movies used to make sample clips in section 2.1, and analyze the measured 
values. 
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Table 2. Measurement of 10 visual and auditory attributes of 9 movies 

 
Cont-
rast 

Light-
ness 

Color Motio
n 

Scene 
rate 

Object 
size 

Peak 
freq. 

Peak 
amp. 

Power 
SN 

ratio 
1 0.334 0.211 0.161 0.859 0.203 0.255 0.447 0.119 0.147 0.433 
2 0.170 0.383 0.240 1.087 0.109 0.772 0.927 0.098 0.096 0.544 
3 0.236 0.149 0.151 1.626 0.106 0.206 0.911 0.387 0.333 0.589 
4 0.202 0.295 0.275 0.821 0.067 0.260 1.143 0.162 0.177 0.444 
5 0.232 0.537 0.514 0.732 0.382 0.499 1.604 0.067 0.018 0.525 
6 0.248 0.747 0.962 0.463 0.154 0.741 0.811 0.453 0.094 0.776 
7 0.056 0.016 0.016 1.075 0.200 0.574 0.719 0.479 0.535 0.644 
8 0.571 0.490 0.500 1.164 0.114 0.324 1.145 0.177 0.170 0.547 
9 0.162 0.305 0.323 0.649 0.323 0.220 0.906 0.056 0.041 0.348 

2.3   Modeling Procedure 

If each movie has a specific pattern of design attributes and the means and standard 
deviations of these attributes are almost independent of each other, regression models, 
whose dependent variables are variables of affective responses shown in Table 1 and 
whose explanatory variables are the means and standard deviation of the attributes in 
Table 2 or the affective responses in Table 1, can be constructed. The overall 
statistical modeling procedure is as follows. 

1. Construct a regression model using variables of affective response in Table 1. Use 
“Fun” as a dependent variable and other variables as explanatory variables. Call 
“Fun” the level 0 variable. Find the significant explanatory variables and call these 
level 1 variables.  

2. Construct regression models between a level 1 variable and movie attributes in 
Table 2. Use a level 1 variable as a dependent variable and movie attributes as 
explanatory variables. 

3. If a level 1 variable is not explained by movie attributes, then construct a 
regression model, whose dependent variable is the level 1 variable and whose 
explanatory are the variables of affective response belong neither to level 0 nor to 
level 1. Find the significant explanatory variables and call these level 2 variables. 

4. Construct a hierarchical diagram (see Figure 1 in section 4) based on level 0,  
level 1, level 2, and movie attribute 

3   Results  

In this section, some findings about affective responses of movies and the results of 
statistical models based on affective responses and visual and auditory attributes in 
movies are provided.  

3.1   Findings About Affective Responses of Movies 

The following 6 hypothesis about affective responses and the corresponding test 
results are as follows. 
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Hypothesis 1: Age and gender do not make any significant difference in fun 
valuation. 

We found the test result supportive of the hypothesis. 

Hypothesis 2: Distinct scenes in one movie do not make any significant difference in 
affective responses. 

To verify hypothesis 2, we conducted an experiment that two subject groups watch 
different scenes (each two minute long, respectively) of the movie, ‘Family Crisis’.  
T-test result for the comparison of population mean showed significant differ- 
ences on fun, artificiality, concentration, and speed between two subject groups  
(p-value<0.001). Hence, the hypothesis is rejected. This implies that the analysis of a 
short scene is insufficient for the overall movie evaluation. Subsequently, there arises 
a question on how long a scene should be shown to subjects. This question is roughly 
examined in hypothesis 3. 

Hypothesis 3: The length of a scene is nothing to do with affective responses. 

To verify hypothesis 3, we conducted questionnaire survey after showing two minutes 
movie clip to one subject group and ten minutes movie clip including the previous 
two minutes sequence as well to the other subject group (clips composed of the scenes 
from the movie ‘Island’). T-test on means of collected data showed that there is 
statistically no significant difference between two groups, thus supporting hypothesis 
3. However, we observed that the variance of answers to most of the questions 
decreases, as the length of movie clip increases. This tendency can be interpreted in 
the way that, as clip length increases, the each subject’s affect become difficult to 
observe. The acceptance of hypothesis 3 allows us to limit all movie clips to be 
played for two minutes at most. 

Hypothesis 4: Watching a movie again makes no difference in affective responses.  

To verify hypothesis 4, each subject was instructed to report whether he or she had 
previously watched the movie. The subjects were separated into two groups: one with 
watching experiences and the other without. T-test on the difference of these groups 
verified that there exist significant differences in following variables of attribute 
responses: ‘Familiar’, ‘Loose’, ‘Texture’, and ‘Fun’ (p-value<0.01). Hypothesis 3 is 
rejected regarding these variables. The subjects with previous exposure tend to 
evaluate movie as “familiar in visual impressions”, “with less distractedness”, 
“satisfactory at screen quality”, and “more funny”. As subjects’ previous exposure to 
a movie can make a difference in affective responses, we showed the movies that 
every subject or none of them had watched to our research subjects.  

Hypothesis 5: Personality makes no significant difference in affective responses. 

Analysis of personality in the perspectives of extroversion, openness, neurosis, 
affinity, and sincerity is widely accepted to be precise and comprehensive after the 
verifications of its validity and reliability by numerous actual studies [14].  Each 
subject was requested to evaluate himself or herself in accordance with those five 
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perspectives mentioned above. The subjects were classified into 7 groups using the 
cluster analysis based on self personality evaluation results. ANOVA test showed that 
there is no significant difference in ‘Fun’ variable between the groups (F-statistic 
=0.376, p-value=0.894). Most of the variables of affective responses did not show any 
significant difference between the groups. However, in ‘Relief’, ‘Brightness’, and 
‘Arousal’, there observed significant differences between some groups. Despite of 
this significance, the personality factors do not explain well these variables (R-square 
value is less than 0.1). Hence, the result was not supportive of hypothesis 5. 

Hypothesis 6: The favorite genre does not influence affective responses. 

To verify hypothesis 6, each subject was requested to choose his or her favorite genre 
among comedy, action, drama, fantasy, romance, SF, and thriller and allowed to have 
multiple choice. For most of the genre, the ratio between favorite and unfavorite 
groups was almost 1:1, while the four times larger unfavorite groups were observed in 
action, SF, and Fantasy genres. We checked if favorite genre could affect evaluation 
of fun, and there exists a significant difference in valuation of fun between those who 
prefer comedy, action, SF, fantasy and those who do not. Those who prefer comedy, 
action, SF, fantasy tend to be generous in scoring of fun. We also conducted t-tests to 
examine the difference between two subjects groups about other variables besides 
fun. T-test found significant difference only when the subject watches the movie of 
favorite genre. For example, when the subjects, who like comedy, watches ‘Family 
Crisis’, they showed significant differences in ‘Reality’, ‘Edit’, ‘Intense’, and 
‘Texture’ variables from those who do not (p-value<0.01). In other words, the 
subjects whose favorite genre is comedy assessed ‘Family Crisis’ as “more realistic”, 
“smooth scene change”, “visually intensive”, and “satisfactory screen quality”. 
Likewise, those who prefer action/fantasy genre showed significant difference in 
‘Divided’ variable from those who do not while watching ‘Island’ (p-value<0.01). In 
other words, those who prefer action movie tends to look out the movie in more 
perspective view than those who do not. However, except for comedy and 
action/fantasy, it turned out to be the favorite genres do not have any effect on 
affective responses. Thus, hypothesis 6 can be accepted in general except for a few 
cases.  

3.2   Results of Statistical Model 

Fun is evaluated individually on the personal utility basis. Thus, fun can be measured 
as a universal index to represent the personal satisfactory level for a movie. This is 
confirmed by the evaluation result of audiences for 35 movies with various genres 
such as drama, action, comedy, and horror on the website, ‘http://movie.naver.com’, 
from year 2000 and year 2006. In this result, 97.1% of people participating in the 
evaluation expressed their satisfaction with movies using “funny” and “not funny” 
even for horror movies. Based on the questionnaire results, we can construct the 
following regression equation for fun. 
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(Fun) = 0.13633 + 0.65560 × (Immersiveness) – 0.25687 × (Clear)  
– 0.60204 × (Divided) + 0.95167 × (Brightness)   

According to this regression model, the higher ‘immersiveness’ and ‘brightness’ 
and the less ‘clear’ and ‘divided’ give rise to more fun. This can be interpreted as 
follows. The funny movies used to  

1. let the audiences feel empathy with movie characters,  
2. keep scenes bright in general, 
3. hide the intention or the thoughts of characters throughout the storytelling, 
4. make the audiences pay attention to a specific subject of each scene. 

‘Immersiveness’ and ‘Clear’ among the variables affecting ‘Fun’ could be 
directly explained by some design attributes of movie shown in Table 2. ‘Divided’ 
and ‘Brightness’ which are the other factors affecting the fun were interpreted  
by other variables of affective responses such as ‘Focus’, ‘Reality’, ‘Familiar’, 
‘Dialogue’, ‘Relief’.The results of other regression models were described in  
Table 3.  

Table 3. Results of regression models 

Dependent variable Explanatory variables p-value Goodness of fit 
Fun Immersiveness, Clear, Divided, 

lightness  
0.0022 0.9457 

Divided Reality, Focus 0.0039 0.7893 
Brightness  Familiar, Dialogue, Relief, Reality 0.0001 0.9913 
Familiar Edit, Intense 0.0070 0.7445 

Immersiveness Ave. of lightness, Std. of lightness,, 
Ave. of SN ratio 

0.0179 0.7537 

Clear Ave. of lightness, Ave. of SN ratio,
Ave. of object size 

0.0044 0.8607 

Reality Std. of peak  frequency 0.0941 0.2556 
Visual Intense Ave. of lightness, Std. of lightness,, 

Ave. of object size, Sdt. of SN ratio 
0.0019 0.9496 

Edit Ave. of lightness,  
Ave. of object size, Std. of object size, 
Ave. of peak frequency 

0.0020 0.9485 

Dialogue Ave. of lightness, Sdt. of SN ratio 0.0011 0.8603 

We could see that most of the affective response variables except ‘Familiar’ were 
explained by the movie attributes in Table 2. For example, ‘Intense’ is affected by the 
average of the ‘lightness’, the standard deviation of the ‘lightness’, the average ‘size 
of the object’, and the average of ‘the sound-to-noise ratio’. In the other hand the 
affective response variables, ‘Edit’ and ‘Intense’, have influences on the ‘Familiar’. 
The regression results in Table 3 are visually summarized in Figure 1.  
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Fig. 1. Hierarchical diagram of the relationship between affective responses and movie 
attributes 

4   Discussion  

In this paper, we recognized the movie attributes that have a significant effect on the 
affective responses of audience and modeled the relationship between affective 
responses of audience and the visual and auditory attributes of movie. We found that 
the variables of affective responses, ‘Immersiveness’, ‘Brightness’, ‘Clear’ and 
‘Divided’, have a significant effect on ‘Fun’, which is a universal index to represent 
the personal satisfactory level for a movie. These variables can be explained by the 
visual and auditory attributes of movie or other affective responses.  

Our quantitative model is insufficient to fully describe the delicate causal 
relationships between affective responses and visual and auditory attributes of movie. 
However, our model provided an essential method to measure affective response of 
audiences using the values of the visual and auditory attributes. This model enabled 
us to score the ‘Fun’ level of movie. Further research considering a large number of 
movies and subjects is necessary to upgrade our current model to the extent that a 
design strategy to maximize ‘Fun’ of movie can be constructed.  
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