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Abstract. Exploring and analysing the content, story and flow of the events in a
movie is an important field of research. In this study a weighted network model
is proposed, which is constructed from three movies. The nodes of the network
are the characters of the movie and if two characters interact, then an edge joining
the corresponding nodes in inserted. The weight of a node is computed using the
screen time of the character and weight of an edge is computed from the time of
interaction of the two characters. This gives the importance of characters and
their interactions in the movie. This network is called the weighted co-character
network. In addition, balance theory in signed graph is used to study the
smoothness of the flow of events in the movie. In this paper a comparative study
and analysis of three Tamil movies Chinna Veedu, Sindhu Bhairavi and Muthal
Mariyathai which were released in the year 1985 is carried out. These three
movies, which were directed by prominent directors Bagyaraj, Balachandar and
Baradhiraja, have extramarital affairs as a common theme. MaxQDA software
is used to create codes for all movies. The different approaches of the directors
in handling the theme are explored using the network model. The tools developed
in this paper can be used for a comparative study of movies with a similar theme.
This paper identifies why one of the above movies was not financially successful.

Keywords: Character Weightage, Social Network Analysis, Balance Theory,
Sign Graph Model.

1 Introduction

To summarize a full movie into a significantly smaller version is one form of movie
analysis. This task involves a combination of analysis and processing movie frames,
shots, scenes, segments and textual description. In this research paper, we aim to ana-
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lyze the character networks in a selection of movies that share similar thematic ele-
ments, with the goal of elucidating the underlying patterns and dynamics that shape the
narrative.

Kim, Xiao & Kim [1] used the SNA method to analyze Hollywood movie data. Re-
searchers found that this model is efficient and opens various innovative research di-
rections [2][3][4] Character network analysis [5] and the RoleNet [6][7] method are
part of social network analysis and were widely used in research.

RoleNet can be employed to identify the important characters in a movie, their role
in the movie and the community that has been formed by those characters through the
face recognition strategy [7]. But in this model, we can see that, when the character’s
face is not shown but is there, the characters’ presence is being neglected in this method.
A similar method known as CharacterNet model, which comes under the method of
Social Network Analysis which used the dialogues between the characters to find the
importance of the character in the movie [8]. This method also has some limitations
such that if a character is communicating non-verbally or if the character is dumb by
any chance, then according to the rules of this network those characters are not taken
into consideration.

Gabasova [9] used network analysis as a tool to analyze Star Wars movies and stud-
ied who is actually the main character in the entire series. On the other hand, Tran &
Jung [10] also analyzed Star Wars movies using a method called CoCharNet. This
method has more advantages for summarizing a movie based on Social Network Anal-
ysis of character network [11]. This method helped them to identify not only the char-
acters’ importance but also the character’s relationships. Through this method, they
analyzed the character relationships. They also pointed out that movies can be analyzed
in semantic aspects using CoCharNet. The character relationships are measured using
Betweenness Centrality, Closeness Centrality, and Weighted Degree strategy.

A weighted network can be used for the formation of character network for a story
by incorporating metric contribution factors. The metric is used to accumulate the con-
tribution of each node's neighbors to strengthen the characters' dominance [11]. By
comparing the structural properties and evolution of these networks, we hope to un-
cover insights about the ways in which filmmakers craft and manipulate character rela-
tionships to convey their artistic vision.

Signed graphs are mathematical structures used to represent relationships with pos-
itive or negative connotations [12], such as friendship or enmity, cooperation or con-
flict. They are applicable in various domains, including social network analysis and
automated movie content analysis. In the context of movie analysis, signed graphs can
be utilized to model the dynamic interactions between characters, capturing the evolv-
ing nature of their relationships over time. The innovative approach in this paper is the
use of signed graphs formed by the three main characters of the selected movies for
analysing the smooth flow of the plot.

Interestingly, while signed graphs are well-established in social sciences for analyz-
ing polarized relationships, their application in movie content analysis is relatively
novel. The use of signed graphs in this domain demonstrates their versatility and the
potential for cross-disciplinary innovation. For instance, the character interaction graph
(CIG) approach in movie analysis leverages the temporal dynamics of character inter-
actions, which is a concept that parallels the analysis of social networks over time [13]
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Priscilla and Naveena [14] discusses a "socially balanced theory concept" in the
realm of movie recommendations, which integrates substance-oriented and commu-
nity-organized approaches to provide suggestions based on viewer preferences and
movie content. This concept aligns with the principles of balance theory in social psy-
chology, which posits that individuals strive for consistency in their relationships and
attitudes.

2 Methodology

In this research, coding sheets containing the number of characters, their individual
appearing time, their time appearing together with any other character and matrix was
created with the help of MaxQDA software. The weight of a vertex is determined by
the total appearance time of the character representing the vertex. The weight of the
edge is determined by the time of interaction between the corresponding characters. For
instance, a matrix of ajj has been created which consists of the characters C={c1, ¢, ...,
cn} which is the set of all characters that has been taken while annotating. Here, ¢, ca,
etc. represents the individual characters in the movie. The relationships between the
characters are found when they appear together on the scene. Assuming that few of
those characters have a relationship, annotation matrix has been constructed for the
entire movie time by considering the relationship between them.

The matrix obtained using the above formula is being normalised to obtain the
weight of the matrix, which as a whole represents the total co-occurrence of the char-
acter in the movie. Weighted matrix is defined by the annotated data includes the num-
ber of characters which acts as the nodes of the network and the relationships of the
characters, i.e., the time when the characters appear together on the screen acts as the
link between the nodes which are called the edges. By feeding the nodes and edges data
into a software called PAJEK, which can be used for extracting the network[15]. The
values of the edges can be calculated by normalising the sum of the time duration that
any two characters have been together on the screen. These edge values indicate the
strength of the relationship of the characters.

Obtaining the network graph, three important characters have been chosen from each
movie. With relationships being divided into positive, negative and neutral, the rela-
tionship between the selected main characters are marked, which then forms a triangle
structure. Three characters are selected to form the minimum eligibility of analysis be-
cause if we take one or two characters, there won’t be any possibilities of analysis of
this relationship network or the signed graph.

3 Signed graph as a tool to analyze movies

In a social network links, which indicate relationships between the actors such as col-
laboration, sharing of information and friendship are positive ties. However, in many
real-life situations, there are also negative ties, and the presence of negative ties has a
tremendous influence in the overall functioning of the network. Similar situations are
seen in the relationship between the actors in the three movies under consideration.
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The concept of the signed graph and the theory of structural balance is that signed
graphs are very useful in modeling such a situation. The concept of structural balance
brings out a nice connection between local and global network properties. This concept
captures the way in which local effects which involve only a few members can have
global consequences in the whole network.

We propose to analyze the three movies by using the concept of signed graphs. In
all these three movies, the central theme and the story deal with the relationships and
interaction between three principal characters, namely, Shivaji, Radha, and Vadivu in
Mudhal Mariyadhai, Shiva Kumar, Shuhasini and Sulakshana in Sindhu Bhairavi and
Bhagyaraj, Kalpana and Anu in Chinna Veedu. The triangle representing the three char-
acters can naturally be represented as a signed graph where the sign of a link indicates
whether the interactions between them in the movie are positive or negative. These
signed graphs are given in Figure 1.

Malaichami Madhanagopal xn

Ponnatha Kuyil Bhagysiokshm Bonu Bhakaul Sindhu

Mudhal Mariyadhai Chinna Veedu Sindhu Bhairavai
(a) (b) (©

Fig. 1: The signed graph of three characters in the movies

Figure 1(c) represents a natural situation in which all the three characters are in pos-
itive relations. The situation in figure 1 (a) is also natural in the sense that it represents
two friends having a common enemy. Figure 1 (b) is a triangle with two positive links
and one negative link, which corresponds to a character view who has wife v and girl-
friend w, but v and w are not in good terms. In this situation, the lead character Bhagyraj
experiences psychological strain. Haray introduces the concept of structural balance for
signed graphs to explore the above situation. He proposed the following definition.

Definition: A signed graph G is balanced if and only if the vertex set V' can be par-
titioned into two subsets ¥; and V> (one of them may be empty) such that all ties within
V7 and all ties within V> are positive and all ties between V; and V' are negative.

The above notion of balance predicts dichotomy as a basic social structure. For
example, one interpretation of the above theorem is that a political system in a country
can provide stable governance if there is a two-party system in the country.

In the film Muthal Mariyathai, there is psychological pressure from his wife’s char-
acter Vadivu and hence all the interactions between them are negative. This created
stress for the protagonist. His interactions with Radha throughout the movie helped him
to get rid of his mental strain. Therefore this relation between Shivaji and Radha is
always positive. Vadivu is totally against the interaction between Radha and her hus-
band. Therefore, the interaction between Radha and Vadivu is always negative.

Sindhu Bhairavi is a musical genre film. The names of the two lead female characters
are named Sindhu and Bhairavi because Sindhu Bhairavi is a famous raga both in Car-
natic music and Hindustani. The protagonist is a classical singer and his wife Bhairavi
does not match with the protagonist JKB as an intellectual partner. Sindhu enters into



A Weighted Graph Model for Analyzing the Communications 223

the protagonist’s life first as a fan, admirer, and at the later stage as an intellectual part-
ner. The relationship between JKB and Sindhu was portrayed in a very diplomatic
manner and hence Bhairavi does not feel anything unusual. Therefore, the relationship
between Sindhu and Bhairavi is mostly positive.

In the movie Chinna Vedu, the basic triangle representing the three major characters
is unbalanced and hence, there is a feeling of tension exhibited by the hero. This is not
appreciated by the viewers and hence this movie was not financially successful.

4 Co-character Network for ranking the characters in a movie.

Tran and Jung (2015) introduced the concept of co-charnet for analysis and evaluation
of the movie. This study gives us the tools of Social Network Analysis. The authors
have assigned a weight to each character which is normalized using the maximum
weight among all the characters in the movie. We propose a more efficient way of
assigning weights to the vertices and edges of the network.

Let C = {c1, 2, ... , cn} may be the set of all characters appearing in a movie. We
join two characters c; and c; by an edge if the two characters appear together in at least
one scene. We assigned weights to vertices and edges as follows.

Let x; denote the total amount of time in seconds which the character appears in the
movie. Let L denote the total duration of the movie. Then, the weight of the character
ciis defined by W(ci=xi/L). For two characters c; and c;, let y;j denote the total duration
of time in which the two characters appear c; and c;together. The weight of the edge c;
and c;jis defined by W(cicj = y; / L). This gives a network in which both the vertices
and the edges have weights. This is called Weighted CoCharNet of the movie.

We arrange the characters of the movie in the decreasing order of the weight. This
gives the sequence (Cii, Ci, ..., Cin) Where W(cii >= c¢ii, Ci2, ..., Cin). Ci1 1S the most
important character in the movie and c;, is the least important character in the movie.

Fig. 2. Weighted CoCharNet of Muthal Mariyathai
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Fig. 4. Weighted CoCharNet of Chinna Veedu
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Subgraphs of the basic triangles in all the three movies are given in figure 5.
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Fig. 5. Subgraphs of the basic triangles
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The three characters of the triangle are the top three important characters of im-
portance in the movies Sindhu Bhairavi and Chinna Veedu. However, the wife char-
acter Ponnatha in Muthal Mariyathai is in fifth place. The interaction between the two
female characters is maximum in Sindhu Bhairavi and minimum in Muthal Mariyathai.
The interaction between the male character and the female friend character are more or

less the same in all three movies.
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Conclusion

We have developed a mathematical model in the form of a weighted network for ana-
lyzing a movie, determining the order of importance of the characters and determining
the order of the pairs of characters based on the co-appearance in the movie. Also, a
signed graph model has been proposed which helps to analyze the flow of the story.
These two tools can be used for analyzing and comparing different movies having a
common theme.

Acknowledgments. n.a..

Disclosure of Interests. The author declares no competing interests in publishing this article.

References

10.

11.

Kim, J., Xiao, X, Kim, I.: Hollywood movie data analysis by social network analysis and
text mining. International Journal of Electronic Commerce Studies, 11(1), 75-92, (2020)
Srichandra, 1.V., Bhadra, P.: Community Detection Using Graph Attention Networks Clus-
tering Algorithm. In IEEE 9% International Conference for Convergence in Technology.
12CT 2024, pp. 1-6.1EEE, Pune, India (2024)

Mourchid, Y., Renoust, B., Roupin, O., Van, L., Cherifi, H., Hassouni, M.E.: Movienet: a
movie multilayer network model using visual and textual semantic cues. Applied Network
Science 4(121) (2019)

Vasanth, D., & Harini, N.: Movie recommendation using user based, item based and LDA
analysis. Lecture Notes in Networks and Systems 351, 613-621 (2022)

. Park S-B, Kim Y-W, Nazim M., Jo G-S.: Character-Net: character network analysis from

video. Web Intelligence and Intelligent Agent Technologies. In: IEEE/WIC/ACM Interna-
tional Joint Conference, pp. 305-308. IEEE, Milan, Italy (2009)

Wasserman S., Faust, K.: Social Network Analysis: Methods and Applications. Cambridge
University Press, Cambridge (1994)

Weng, C. Y., Chu, W. T., Wu, J. L.: RoleNet: Movie Analysis from the Prespective of Social
Networks. IEEE transactions on Computational Social Systems 11(2), 256-271 (2009)
Park, S., Oj, K& Jo, G.: Social Network Analysis in a movie using character-net. Multimedia
Tools and Applications 59, 601-627 (2011)

Gabasova, E. (2015, December). The Star Wars social networks,
https://evelinag.com/blog/2015/12-15-star-wars-social-network/ , last accessed 2024/08/24
Tran, Q-D., & Jung, J. E.: CoCharNet: Extracting Social Networks using Character Co-oc-
currence in Movie. Journal of Universal Computer Science 21(6), 796-815 (2015)
Chowdary, T., Muhuri, S., Chakraborty, S., Chakraborty, S. N.: Analysis of Adapted Films
and Stories based on Social Network. IEEE transactions on Computational Social Systems
6(5), 858-869 (2019)



226 K. Pragadeesh et al.

12. Ajikumar, A., Sarika, S.G.: Graph-Theoretic Insights into Birth Rate Trends: Exploring Platt
Number in Constructed Signed Network. In International Conference on Advanced in Mod-
ern Age Technologies for Health and Engineering Science, AMATHE, Shivamogga, India
(2024).

13. Kulshreshtha, P., Guha, T.: Dynamic character graph via online face clustering for movie
analysis. Multimedia Tools and Applications 79, 33103-33118 (2020)

14. Priscilla, S., Naveena, C.: Social Balance Theory Based Hybrid Movie Recommendation
System. Journal of Computational and Theoretical Nanoscience 17(9-10), 4022-4025 (2020)

15. Balasubramanian, A., Sanmathi, V., Kavya, J., Amarnath, R.: Promoting Network Connec-
tivity in a Textile Showroom. Smart Innovation, Systems and Technologies, 324, 651-658
(2023).
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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