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ABSTRACT | The cultural industry assumed greater relevance as a productive system
and expanded its market share with different forms of reception, transmission, and
communication with the public, increasingly using the so-called classification and
recommendation algorithms and manipulation of mass processed data, which do
not require cyber-physical systems for cataloging andconstant feedback from all
parties involved for cataloging. In this regard, this paper proposes a methodology
to support the classification and creation of corresponding groups, automatically, of
cultural productions of certain segments through Robot Process Automation (RPA)
techniques, to first extract public data created by fans of certain cultural segments,
and Latent Dirichlet Allocation (LDA), for the clustering of these productions
based on the data of the terms extracted by RPA. As a case study for this proposal,
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we specifically observed the anime market, defined as an originally Japanese cultural
product with high fan engagement and high annual production scale, supported
by data obtained from two public databases data: MyAnimeList and AniDB, built
collaboratively by fans. The application of the methodology allowed the automatic
classification of anime, grouping them into topics that allow the proposal of a new
demography of products of this genre in relation to the current one, providing a
greater level of detail and allowing to contemplate the expansion of new themes.

KEYWORDS: Latent Dirichlet Allocation; Robot Process Automation; anime; topic
modeling; clustering; methodology; culture industry; Japanese pop culture.

RESUMEN | La industria cultural asumié mayor relevancia como sistema productivoy ampli6
su cuota de mercado con distintas formas de recepcién, transmision y comunicacion con el
ptiblico, con un creciente uso de los llamados algoritmos de clasificacion, recomendacion
y manipulacién de datos procesados en masa, que no requieren sistemas ciber-fisicos para
la catalogacién ni una retroalimentacién constante de todas las partes involucradas. En
este sentido, este trabajo propone una metodologia para apoyar la clasificacion y creacion
de grupos correspondientes de forma automdtica de obras y producciones culturales de
determinados segmentos mediante técnicas de Robot Process Automation (RPA) para extraer,
primeramente, datos ptiblicos creados por fans de determinados segmentos culturales, y
Latent Dirichlet Allocation (LDA), parala agrupacion de estos trabajos a partir de los datos
de los términos extraidos por RPA. Como caso de estudio para se observé especificamente
el mercado de animes, definido como un producto cultural originariamente japonés con
un fuerte compromiso y apoyo de los fans y alta escala de produccién anual, sustentado
en datos obtenidos de dos bases de datos de cardcter piiblico construidos en colaboracion
por fans: MyAnimeList y AniDB. La aplicacion de la metodologia propuesta permitié la
clasificacién automdtica de animes, agrupdndolos en temas que permiten proponer una
nueva demografia de obras de este género diferente de la actual, proporcionando un mayor
nivel de detalle y permitiendo contemplar la expansién de temas nuevos.

PALABRAS-CLAVES: Latent Dirichlet Allocation; Robot Process Automation; anime;
modelaje de tépicos; clusterizacion; metodologia; industria cultural; cultura pop
japonesa.

RESUMO | A indtstria cultural adquiriu maior relevancia como sistema produtivo e
ampliou sua participacdono mercado com diversas formas de recepcfo, transmiss&o
e comunicagdo com o publico, com utilizac&o cada vez maior dos chamados algoritmos
de classifica¢do, recomendacdo e manipulacfio de dados processados em massa, 0s
quais prescindem de sistemas ciber-fisicos para catalogac?o e retroalimentacéo
constante portodas as partes envolvidas. Neste sentido, o presente trabalho propde
uma metodologia de apoio a classifica¢do e criacdo de grupos correspondentes, de
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forma automatica, de obras e producdes culturais de determinados segmentos
através de técnicas de Robot Process Automation (RPA), para primeiramente extrair
dados publicos criados por fas de certos segmentos culturais, e de Latent Dirichlet
Allocation (LDA), para a agrupacéo destas obras com base nos dados dos termos
extraidos por RPA. Como caso de estudo, observou-se em especifico o mercado
de anime, sendo este definido como um produto cultural originalmente japonés
com alto engajamento e apoio dos fis e alta escala de produg¢éo anual, tendo como
suporte de dados aqueles obtidos em duas bases de dados ptblicas, o MyAnimeList
e 0 AniDB, construidos de forma colaborativa por fas. A aplicacdo da metodologia
proposta permitiu a classificacfio automatica de animes, agrupando-os em tépicos que
possibilitam a proposicéo de uma nova demografia de obras deste género diferente em
relacdoaatual, provendo um nivel de detalhamento maior e permitindo contemplar
a expansdo de temdticas novas.

PALAVRAS-CHAVE: Latent Dirichlet Allocation; Robot Process Automation; anime;
modelagem de tépicos; clusterizag@o; metodologia; indistria cultural; cultura pop

japonesa.
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INITIAL CONSIDERATIONS

Digital communication has become, in an increasingly decisive way, a privileged
locus of mediation with the public in different areas; whether in terms of the
processes of access, reception, consumption, and appropriation, for example, of
cultural products. Inline with Scolari's (2018) proposition, it can be said that a new
media ecosystem is being configured, based on the intensive use of technology.

A pause is needed at this point to establish better-defined boundary conditions
on the dimensions of technology, without, however, sticking to its concept, whose
discussion is complex (Mitcham, 1994). Thus, systematizing the contribution of the
aforementioned authors, technology can be approached through four dimensions:
(i) objects/artifacts, (ii) mode of knowledge, (iii) specific form of activity, and (iv)
a certain human attitude towards reality.

However, Hui (2016) draws attention to the excessive prominence given to the
object/artifact dimension of technology, neglecting the others, not contemplating
thesocialand cultural perspectives. Thus, the concept of convergence disappears due
toabiased view of technology, not considering the other dimensions, which we will
see below as essential for a comprehensive methodology of digital communication
phenomena, as it will point to the scope of appropriation of cultural products by
consumers and the potential of this appropriation for the establishment of solid
flows between the nodes of this ecosystem.

This new ecosystem demands a radical change from cultural production in
terms of interactivity and content fragmentation. In addition to the massive use of
technology, the planning and development of these products go through challenges
such as attention, adherence, approval, and audience volume mediated by the
insertion of the public with more robust demand dynamics (Jenkins et al., 2013).

Therefore, this paper aims to establish a methodological proposal for the use of
Robot Process Automation (RPA) for the data scraping of virtual public databases
of cultural works, and the adoption of clustering techniques by Latent Dirichlet
Allocation (LDA) for logical segmentation and consociation automatic use of these
works to create more refined analytical demographic tables with reduced cognitive
demand for analysis that can be performed by practically all members of the
production chain of a cultural product.

As a case study, this methodological proposal was adopted for use in anime
databases (Galbraith & Schodt, 2009) to verify its feasibility possibilities.

METHODICAL CONSIDERATIONS
To achieve the objective set out in this paper, it is necessary to have access
to databases that allow the collection and subsequent work of clustering.
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Thus, from the research on anime, we investigated databases on this niche, as well
as the level of structuring of their presentation. This information is essential for
analyzing the feasibility of using RPA tools for data scraping, being a basic criterion
for the choice of the bases to be adopted. To be able to analyze a large volume of
textual data, it is necessary to adopt an automatic method for the formation of
typologies composed by groupings of keywords (Blei et al., 2003). Therefore, it was
possible to cluster anime for the establishment of possible correlations of subgenres,
allowing, then, the proposition of an anime demography that can contemplate the
perspectives of the members of this production chain, as producers and consumer
fans, according to availability and quality of the databases.

After automatic typing, we conducted an analysis of its results, attesting or not
to the feasibility of proposing a certain demography. This phase of the research
proved to be important for the verification and validation that the proposed
typologies had adherence from the opposition of their keywords with the anime
included in this demography.

Finally, the inclusion of a more in-depth description of each topic provided as
a final result the proposal of a new demographic framework for the classification
of anime, which contains, for each demography: base title, robust description of
its characteristics, and examples of construction.

ANIME

Anime isatype of animation created in Japan from the 1960s and whose striking
aesthetic feature is that developed by artists such as Osamu Tezuka (Condry, 2013)
in the first half of the 20th century. The growth of its export and consumption by
Western audiences occur from the 1990s, and it is consolidated as a cultural product
of global consumption with a locus of Japanese identity (Iwabuchi, 2002). Anime is
characteristic of contemporary media in its interconnected networks of commercial
and cultural activities that cross industries and national borders (Condry, 2013).

Anime demographics

Japanese anime is generally produced from a pattern historically established
by publishers in a roll of five target audience demographics (Bryce & Davis,
2010;Galbraith & Schodt, 2009;Katsuno & Maret, 2004), these being: (i) Kodomomuke,
(ii) Shoujo, (iii) Shounen, (iv) Josei, and (v) Seinen. The concept of demographics
observed by the aforementioned authors assumes that readers are able to choose
mutually exclusive products among the myriad of manga genres. However, it
should be noted that this typology is a research construct, which does not consider
the specificities of the products, which cannot necessarily be framed into a single
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demographic, according to the definitions described below, compiled from the
works mentioned earlier in this section.

i

ii.

iii.

Kodomomuke (#£[F]\): anime for children under 12, mostly starring stories
about family, friends, or animals considered lovely (also understood as
cute), usually with a comic slant, such as Hidenori Kusaka and Satoshi
Mato Yamamoto’s Pokémon Adventures, or coming from classic children's
stories (Butler, 2019).

Shoujo ("4%Z): anime for female teenagers (Galbraith & Schodt, 2009; Butler,
2019), whose age range is variable and falls between seven to 20 years old
(Galbraith & Schodt, 2009), or from 10 to 18 years old (Butler, 2019), spanning
a variety of genres, including slice of life stories (everyday life), sports, and
novels focused on affective tensions between girls and boys. This demographic
also includes the Mahou Shoujo genre (or magical girls genre), with the anime
Bishojo Senshi Sailor Moon as an example (Butler, 2019). The Shoujo demographic
is also the locus of origin of the Japanese genre Sentou Bishoujo, which has
become one of the most widely viewed, translated as beautiful girls fighters
(Saitou & Azuma, 2011), with the anime Bishojo Senshi Sailor Moon being its
most representative example (Galbraith & Schodt, 2009).

Shounen ("V): anime for male teens, which includes the action genre with
comic elements. Examples include Akira Toriyama’s Dragon Ball, and Naruto,
by Masashi Kishimoto. This demographic also encompasses stories with
adventures about sports, adventure, and fighting imbricated in the action
genre (Butler, 2019). Anime in this demographic are aimed at a more adult
audience, with storylines that carry elements of obscene humor and sexuality
(without being explicit). They commonly feature narratives about becoming
a stronger man (Galbraith & Schodt, 2009), following the narrative line of
the hero's journey or purposefully subverting this narrative (Bryce & Davis,
2010). Galbraith and Schodt (2009) mark a trend of contemporary works
with the perspective of dialogue with elements of Shoujo demographics.

iv. Josei (ZZ1%): young adult and adult females anime (Bryce & Davis, 2010),

with titles such as Be Love and Office You (Bryce & Davis, 2010). The Shoujo
and Josei demographics, especially the latter, encompass works with plots
focused on existential, emotional, and multidimensional sexual dimensions,
overlapping in many cases with heteronormative experiences (Bryce &
Davis, 2010). The interpersonal dynamics of being in a relationship, as well
as the pursuit of romantic love, are portrayed not only from the point of
view of female characters, but are also adopted from a male point of view
in Josei works (Bryce & Davis, 2010).
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v. Seinen (FF): anime for young adults and male adults (Galbraith & Schodt,
2009) (Bryce & Davis, 2010), usually over the age of 15 (Butler, 2019). This
genre operates with more dramatic plots and themes aimed at a more adult
audience, about the challenges of life (Bryce & Davis, 2010) or considered
dark, i.e., dealing with violence, psychological disturbances, and existential
themes. For example, we can cite the anime Elfen Lied and Psycho-Pass,
characterized by narratives aimed at an adult audience and by graphic
representations of violence, sex and/or nudity (Galbraith & Schodt, 2009).

Another subgenre is anime consisting of harem stories, where a young
man surrounds himself with attractive girls that elicit explicit, or not, sexual
and romantic situations, such as Love Hina (Bryce & Davis, 2010). Finally, there
are stories that mix the Shoujo and Seinen demographics (Bryce & Davis, 2010),
usually presenting elements such as cute girls’ anime that involve adult themes,
often dark or with some elements in this vein, with works that prioritize Seinen
elements over the Shoujo, such as Puella Magi Madoka Magica, and others doing
the contrary (Butler, 2019). Recently, more Seinen anime productions with Shoujo
elements can be identified, such as Love Live, Girls und Panzers and Youjo Senki, which
indicating a demographic scaling of the Sentou Bishoujo subgenre, now representing
consumers groups that significantly outnumber the original Shoujo demographic
(Saitou & Azuma, 2011).

Finally, it is noteworthy that this demographic is based on a pattern established
by Japanese publishers, where manga and anime consumption spans virtually all
age groups (Bryce & Davis, 2010). In contrast, the Western static range is more
restricted (Katsuno & Maret, 2004). This issue will be central to the analysis of
the results obtained from the logical segmentation and automatic consociation of
the works, since the origin of the adopted databases will be an important variable.

Contemporary anime distribution and consumption market

After the initial success of exporting anime in the 1990s through cable
television (Iwabuchi, 2002), throughout the 2000s the increase in terms of access
conditions and transfer rates on the Internet allowed various fans to share and
make available online content of their favorite anime works, performing the tasks
of translating, subtitling, and distributing on a voluntary and informal basis
(Urbano & Araujo, 2021).

In the 2010s, streaming services such as Netflix and Crunchyroll (anime-
focused) increasingly promoted Japanese television content beyond Japan,
especially anime (Urbano & Araujo, 2021); for example, Crunchyroll was born
in 2006 as an informally subtitled anime website and became a licensed anime
streaming service, with over 800 licensed anime in 2017 (Urbano & Araujo, 2021).
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Currently, most streaming services make anime available, with many investing
in their own original productions, such as Netflix, Disney+, and Amazon Prime,
with the value of the anime market doubling between 2009 and 2019, reaching
US$ 22.1 billion, which continued to receive new multimillion investments even
during the pandemic (Brzeski, 2022). In 2020, for the first time in history, the
international anime consumption market, with US$10.89 billion in revenues,
surpassed the Japanese market, with US$10.41 billion, a historic milestone in the
industry (Pineda, 2021), demonstrating anime's shift from a former domestic niche
market to a global mass market.

Anime’s databases

Regarding the databases related to the most popular anime, the portals
MyAnimeList (https://myanimelist.net/) and Anime Data Base, AniDB (https://anidb.
net/) were adopted for the search and compilation. Both are built collaboratively
by fans and supporters, being mostly used by Westerners, as they are written in
English. These fan-maintained portals describe and catalog various information
about the works, such as demographics, genre, themes, tags, images, episodes,
dubbing actors in different languages, duration, age group, among others, as well
as textual descriptions of anime and characters. It was decided that the most
relevant information would be short terms that summarize the work, allowing a
better interpretation by the algorithm in the data analysis stage.

It is worth noting that the existence of such extensive fan-created databases
demonstrates the strength of engagement of the anime fan audience, which is
highly determined in the consumption of various narratives, both official and
fan-created in various media. It is also identified that these anime works follow
a database-driven development and creation pattern (Azuma, 2009). Le., their
development is based on small narratives formed by the collection of archetypes,
stories, scenarios, and characters and their possible associations, with fans and
consumers, because of their need to consume narratives, cataloging this imaginary
database of narratives and characters and, consequently, making it digitally
tangible (Azuma, 2009). Incidentally, this need to consume narratives induces
consumers to them as well, thereby feeding back the ecosystem around the otaku
industry (Azuma, 2009).

MpyAnimeList is an anime and manga social network and, in parallel, a social
cataloging application managed by volunteers, anime fans, which allows users
to create lists to organize and rate anime and manga, and facilitate finding users
who share similar tastes (Orsini, 2018), calling itself the largest anime and manga
database and community in the world (https://myanimelist.net/). The MyAnimeList
catalog has more than 145,000 characters from 20,000 anime cataloged, from
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those with the highest engagement such as Shingeki no Kyojin, with 3,473,107 user
followers, to older and lesser-known anime. All general information can be seen
on the anime's homepage, as exemplified by the anime Tonikaku Kawaii in figure 1.

AniDB is a detailed, non-profit, non-advertising, user-maintained database
aimed at cataloging detailed anime and characters information of works from
China, South Korea, and Japan, focusing on generating the most detailed database
of anime on the Internet (https://anidb.net/), having in its catalog, as of August
4,2022, 13,866 anime, 238,524 episodes, 123,457 characters, 105,707 songs, and
4,476 anime and character tags cataloged (https://anidb.net/). Its comprehensive
and detailed tag system caught our attention for allowing a brief and credible
description of the anime, improving the performance of the LDA algorithm later on.
The tag system involves several pieces of information, as seen in the distribution
of information from the Tonikaku Kawaii anime, exemplified in figure 1.

The distribution of anime in these databases follows the long tail theory
(Anderson, 2006), which states that the distribution of products in a market in the
21st century, especially in cultural and entertainment products, follows a Pareto
distribution, in which the upper part of the curve concentrates mass products
and a long tail of niche products that becomes increasingly extensive with the
decrease in production and distribution costs and with new technologies, which
link supply to demand, applicable also to the anime market.

Asa cut-off for the segmentation of anime to be used, it was decided to include
all those with more than 42,500 followers in the MyAnimeList, on August 4th, 2022,
and that were serial anime, i.e., anime with serialized episodes for TV, Internet,
and streaming (ONA, online network anime).

The adoption of this reference took place after the sequential analysis of the
number of followers of each anime, starting from the most popular, and its
positioning dynamics on the portal. When the anime reached the range 0f 42,000
followers, the positioning of these works varied with each query made on the
MyAnimeList portal, changing dynamically. It was found that, in this range, in
short periods of time, an anime was positioned in another position for having
added a small number of followers, surpassing others, and therefore changing
the extraction link in the table (not generating compliances for using the RPA-
based tool), since it lists 50 anime per page. Thus, it was necessary to establish a
stopping criterion to stabilize the classification for the extraction. The observation
of the changes in the links in this classification allowed us to verify that the
adoption of a minimum limit of 42,500 followers stabilized this dynamic, so this
number was then adopted.
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Figure 1. Tonikaku Kawaii anime page on MyAnimelList (left) and on AniDB (right)

Source: Own elaboration based on the information on MyAnimeList (left) and ANIDB (right),
accessed on August 4th, 2022.

On the other hand, and corroborating the choices previously reported, when
we plotted the numbers of anime followers (figure 2), the long tail phenomenon
was geometrically verified, starting with the anime Shingeki no Kyojin, with more
followers (3,473,107), which is an action fighting Shounen anime. When checking
the position of anime with at least 42,500 followers, they were already in the
niche market region (figure 2), according to Anderson (2006). For example, the
last work considered in the analysis was Over Drive, a cycling anime with 42,593
followers, which ranked 1,887 in a universe of the MyAnimeList portal, with more
than 20,000 anime series cataloged.
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Figure 2. Distribution of the 1,887 anime series on MyAnimelList, by followers

Source: Own elaboration.

METHODOLOGY RESULTS PRESENTATION

The results will be presented through an explanation about RPA and its
application, followed by development of the application of the LDA algorithm
methodology and, at the end, the analysis and interpretation of LDA’s topic list
results and discussion.

RPA application

Once the two databases were selected, we chose the types of data to be used in
the study. First, from MyAnimeList, we extracted: (i) genre (action, drama, romance,
comedy, adventure, etc.); (ii) theme (mecha, military, school, daily life, fighting,
fantasy, psychological, etc.), and (iii) demographics (Kodomomuke, Shoujo, Shounen,
Josei, and Seinen). On the other hand and thanks to its structure, AniDB allowed
to obtain the anime tags, which would be more specific information about the
plot, such as violence, harem, school romance, black humor, girlfriend suddenly
appearing, otaku culture, love triangle, bounty hunter, shooting, post-apocalyptic,
university, among others.

The manual collection and processing data from 1,887 anime is a dauting task
that would be time consuming, with a high probability of mistakes, if conducted by
persons . Briefly, it would be a tedious, repetitive, low-quality job and high-volume
job, so the use of automated computational proves to be a viable alternative to deal
with this robust database processing, namely the RPA method (Tripathi, 2018).

Therefore, for massive data mining, we chose the RPA method, which represents
the technique of construction and use of an automated digital artifact that resorts
to the user's interface on the computer to perform activities that could be derived
manually, indicated for the completion of simple tasks that require operation time,
such as massive processing (Van der Aalst et al., 2018; Tripathi, 2018). A tool based
on the RPA technique is endowed with functionalities that enable interaction

77



with information systems once operated by humans, allowing their replacement,
in addition to enabling the aggregation of other structuring elements of cyber-
physical systems, such as artificial intelligence and machine learning (Van der
Aalstetal., 2018).

The extraction process was based on the logic of automatically going from the
browser with the linked portal to go to each anime page in MyAnimeList and AniDB,
and perform data scraping of the designated public information. By data scraping
we mean the process of systematically extracting and combining relevant content
from the Web using software (Glez-Pefia et al., 2014). Data scraping is one of the
most relevant ways of investigating social research in virtual environments, and
today there are several software programs capable of automatically extracting
large amounts of data available online, enabling new means to collect, analyze,
and visualize data, which can be processed from other structuring elements of
cyber physical systems such as Big Data Analytics (Marres & Weltevrede, 2013).
However, there are challenges in this field, such as the use of biased databases,
demanding attention to the data quality (Marres & Weltevrede, 2013).

In this case, the software used for the development of the process and the
local RPA robot was the software UiPath Studio, considered one of the best RPA
platforms available in the market, especially with Google Chrome (Tripathi, 2018;
Mullakara & Asokan, 2020). Thus, two automated processes were mapped and
developed, which would be executed in the following sequence: (i) extraction of
the table of the most popular anime, and (ii) extraction of data from each anime.

The process (i) was conducted from the main page of MyAnimeList, which allowed
us to make tables of anime by number of followers, indicating their name and
the number of followers, while process (ii) used the names extracted from the
previous process to open the MyAnimeList page for each anime. From there, genre,
theme, and demographic data were extracted (Marres & Weltevrede, 2013). After
extracting the anime page data in MyAnimeList, the RPA software continued the
process by (ii) clicking on the anime's URL in the AniDB portal (which was already
open) to extract the respective anime’s tag line in the general work’s data chart.

With the extracted data, the robot performed text processing to remove
data irrelevant to this research, such as dubbers, advertisements, and HTML
programming text lines. The robot ran for a total of 16 hours, with some intervals
for bug fixes that interrupted the operation, such as those in which the portal site
crashed, where it was necessary to insert page refresh redundancies and browser
reset into the robot's operation logic. Data from all 1,887 selected anime were
extracted, processed, and saved in an Excel spreadsheet format.
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LDA algorithm application for clustering

Considering the selected base of 1,887 anime, manually separating these into
groups and determining the characteristics that make them belong to the chosen
group is not a trivial task. For this purpose, in this proposal, we used the Latent
Dirichlet Allocation (LDA) topic modeling technique to cluster the anime by tags,
themes, demographics, and genres. The programming for the clustering was
supported by the Python language and the NLTK and Sklearn libraries.

LDA is a probabilistic model widely used to document, classify, and segment textual
documents, as well as to perform recommendation tasks (Blei etal., 2003), consisting of
finding groups of keywords called topics. LDA's main theory is that textual documents
are made up of amixture of these topics. Thus, finding these topics is a way of clustering
textual documents. Finally, LDA assumes that textual documents are made up of a
mixture of keywords, which in turn can be grouped into a topic. Therefore, according
to LDAs logic, a textual document is composed of a distribution of such topics (Blei etal,,
2003). The operation of LDA consists of creating a distribution of textual documents
by topic, and a separate distribution of words by topic (Nijhawan et al., 2022).

The pre-processing applied to the data obtained in the previous step consisted
of combining the columns for tags, theme, demographics, and gender into
a single column, so that the terms were separated by commas, which was
referred to as "complete”.

Next, stopwords were removed, expression tokenization was performed, and
analysis wights measured by applying the Term frequency-inverse document
frequency (TF-IDF) via the Tfidf Vectorizer function found in the Sklearn library.
Stopwords are non-noune connectives that do not provide data for this analysis.
They are removed so as not to increase the dimensionality of the matrix generated
after applying TF-IDF (Mhatre et al., 2017). Such an operation is provided by the
NLTK library function stopwords.english().

The tokenization process consists of separating sentences into words, which
are called tokens. This operation is necessary for the simplification of inputs in
algorithms that perform natural language processing tasks, thus increasing their
efficiency (Mhatre et al., 2017). For this process, we adopted the ngram_range
parameter (1,1), considering tokens of only one word.

The central thesis of TF-IDF in weighting token weights is that words that are
repeated in many documents do not serve well to describe the clusters that are
generated (Zhang et al.,, 2011). After applying TF-IDF, the partial result is a table
where the rows are the documents, and the columns are the tokens. The values
in the table are the numbers of times the word appears in the textual document
multiplied by the TF-IDF weighting.
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Figure 3. Visual Schematic of LDA's Operation (left); Variation of Perplexity
by the number of topics k (right).

Source: Own elaboration, based on Nijhavan and colleagues (2022) (left); own elaboration, (right).

At the end of this process, what we have is a matrix where the rows are the
anime and the columns are the words present in all the textual documents (after
eliminating those in the stopwords list). This matrix is the input for the LDA.

Figure 3 shows schematically the principle of operation with LDA. Parameters
a and n are parameters of Direchlet distributions. Parameter a controls the
distribution of documents per topic and parameter n, the distribution of
words per topic (Nijhawan et al., 2022). These parameters can be modified
to obtain topics with more or fewer keywords, and documents composed of
more or fewer topics.

In the case study at hand, LDA was run with parameters a and n set to 0.00001.
The goal was that topics could have few words and that a document should not
be identified with many topics. To find the optimal value of topics, we ran the
model with different numbers of topics and adopted the perplexity metric for the
measurement, used to evaluate the quality of generated topics (Blei et al., 2003).
The perplexity metric is used to measure how well a statistical model describes
the original data (Zhao et al., 2015), as outlined in equation 1:

4y

where M is the set of textual documents in the database, w is the words t contained
in the documents and used (also called the corpus), and N is the textual document
(Zhao et al., 2015).

80



Figure 3 shows, for this case study, the perplexity levels (ranging from zero to
2x108) of the LDA runs with k topics, ranging from 2 to 50. The lower the perplexity,
the better the model quality (Blei etal., 2003). However, the model with the lowest
perplexity is not always the one that generates topics best understood by humans
(Zhao et al., 2015). Therefore, qualitative knowledge about the subject of study is
determining the best modeling.

Figure 3 shows that, for the computational routine implemented in this case
study, the range of number of topics varies between two and 25. Since anime are
divided into five demographics, the strategy was to apply the proposed methodology
with a larger number. Initially, the formation of eight and 10 topics was tested,
and a number of 12 demographics was finally adopted.

It should be noticed that since the database is relatively small (1,887 anime), the use
of a high number of topics tends to present a dispersion of these anime in topics with
few examples and representativeness. In addition to this consideration, excessively
repeated terms occur in more than one topic, with a high possibility of not responding
to a demography whose differences between elements are easy to perceive, since it
was intended to delineate topics that had a unique association of terms.

Asalready mentioned, in this stage, the qualitative analysis is important for the
refinement of the final proposal coming from the application of digital artifacts.
It is a refinement that necessarily passes through the sieve of the modeler. With
few topics, they would be cluttered with terms that would have few connectivities
between them. With many topics, there would be excessive repetition and, instead
of clarifying, it would be a source of conformity failure for future analysis.

For example, by using 10 topics, the application of the proposed methodology
suggested a demographic of idol singers only. The issue is that these anime target
audiences with a high degree of distinction. When simulating with the number 12
(figure 4), the idol topic was removed and the anime targeting male audiences were
allocated to the Bishounen demographic, while those targeting female audiences were
placed in the cute girl anime topic. This increase in topics caused the LDA to consider
cute girl or cute man as more representative than being an idol. Finally, in the adoption
of 12 topics, two were with lower number of works in relation to the others (almost
half of the immediately superior) and one with average adherence among the other
works (this issue will be scrutinized in the next item of the text, thus requiring
qualitative refinement by the authors of this proposal, being then the indication that
we had reached a higher level of demographic intelligibility of our results (figure 4).

Another important issue in the process of configuring the topic items (figure 4)
was the need to dismember terms with more than one word. Although examples
words like Sci Fi, Slice of Live, and Fiction Science have semantic meaning when
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written with this word composition, they were separated in the tokenization step,
because, by adopting tokens with more than one word, incomprehensible terms
were generated due to the random order of tag placement in the textual document.

Certain terms described in figure 4 are specific to the otaku reality and Japanese
subculture (Azuma, 2009), and were indicated with a number in parenthesis and

their explanation can be found in annex 1 for further understanding.

Topicl Topic 2 Topic 3 Topic 4 Topic5 Topic 6
1 fantasy mystery game harem life fantasy
2 isekai (1) horror visual romance school action
3 adventure psychological erotic vampire comedy mythology
4 action fantasy novel school slice shoujo
5 magic action romance comedy daily proxy
6 novel supernatural seinen time manga battles
7 world violence organized reverse romance demon
8 comedy seinen crime travel iyashikei (4) comedy
9 parallel detective harem culture koma (5) contemporary
10 game angst school otaku seinen supernatural
11 reincarnation novel mafia fantasy cgdct (6) manga
12 rpg suspense maid novel workplace girl
13 anthropomorphism drama tragedy supernatural high magical
14 shounen tragedy drama bishounen (3) short adventure
15 juujin (2) gore life contemporary episodes mahou
Topic7 Topic 8 Topic9 Topic 10 Topic 11 Topic 12
1 sports ecchi (10) fi historical power school
2 mecha (7) harem sci military super music
3 team breasts fiction samurai action romance
4 action comedy science retribution fantasy life
5 piloted large action violent martial polygon
6 robot school mecha (7) accidental arts love
7 military fantasy alien infringement adventure comedy
8 school romance new action shounen arts
9 shounen pantsu (11) space warfare manga drama
10 new nudity military feudal swordplay clubs
11 fiction parody apocalyptic swordplay supernatural high
12 science manga post medical violence manga (8)
13 manga (8) action law meiji (12) comedy coming
14 manhua (9) novel order period tragedy age
15 fi seinen human bakumatsu (13)  contemporary idol (14)
300
250 215
200 187 194 175
150
100 89
50 I 47
0 [
Topic 7 9 10 11 12

Figure 4. Distribution of words per topic and number of anime segmented per topic
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Overview and qualitative analysis of demographics via LDA clustering

With the number of topics defined and the automatic positioning of anime in
each of these demographics, the next step in the methodological assertion was the
purposeful consolidation of a new demographic for anime classification, supported
by an automatic LDA clustered classification.

Initial qualitative analysis of the results reveals that the computational procedure
configured 10 topics with a high degree of consistency. The exceptions were topics
3 and 4, with different thresholds. Thus, without any human intervention, 10
out of 12 demographic themes were demarcated with their boundary conditions
stable and well established. As for the numerical distribution of cataloged anime
by demographics, looking at figure 4, topics 3 and 10 presented the smallest
numbers. Topic 3 was automatically configured as a demographic that would
house anime not contemplated in other topics. In the case of topic 10, this occurs
because of its tags, which are very specific to the historical theme domain, not
appearing in other topics.

Concerning the topics with some degree of nonconformity, the analysis
allows us to state that they were specific issues, not invalidating the proposal
presented in this work.

Topic 3 was diffusely structured anime based on games and novels, aimed at
adults audiences, which had not been contemplated in other demographics. This
demography deals with anime with themes of dramas, crime action stories, and
narratives inspired by electronic games, having common terms present in other
topics, such as school, novel, life, and drama.

Topic 4 was characterized by two themes (reverse harem and time travel), which
are notalways related and dialogued in anime, thus generating a demographic with
relative diffusivity. This topic resulted in the grouping of Bishounen romance anime,
which often involves vampires, fantastic creatures, reverse harem (with boys
surrounding a girl leading character), and school themes. However, the analysis
revealed that there was an association between these romantic anime, aimed
primarily at a mostly female audience, with time travel anime, as a significant
portion of the latter type of work are recorded on websites with tags linked to
romance narratives such as harem, game, and romance.

After these observations, as part of the proposed methodology, we conducted
a qualitative interpretation and analysis of the terms and anime in each topic, to
make a comprehensive textual description of each of the new LDA output themes,
resulting in a new anime’s segmentation indicated in figure 5. This revels that
qualitative human’s interpretation is important to test whether the LDA output
has resonance with reality and the respective cultural sector.
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T Name

Description

Example

Isekai magic
1 fantasy
anime

2 Psychological

Dramatic
romances
3 and crime
stories based
on novels and
games

Magical fantasy adventure anime,
with almost the entirety of Isekai,
with anthropomorphic characters
and RPG and game elements, in which
fantastic elements such as elves, maEic,
dragons, kings, and princesses are the
character's reality in the world, or in his
new world.

Animes with a strong content
of mystery and horror, where
psychological terror and gore are
often present, with fantastic and
supernatural elements as the driving

force of the stor
tragedies, in whic

ﬁ;

with drama and
the suspense and

anguish of what will happen later
attract the audience attention, with
action.

Less coherent topic, it includes
dramatic novels and action dramas,
and adult comedies involving organized
crime, with less or no element of
fantasy. All based on novels and adult
games. Created based on the terms
Novel and Game.

84

<Konosuba
«Gate
«Fairy Tail

«Black
Clover

«Overlord

«Fullmetal
Alchemist

«Shingekino
Kyojin

«Death Note

«Sword Art
Online

«Monster
«Fate/Zero

«Berserk

«Violet
Evergarden

+91 Days

«Grisaia no
Rakuen

«Gokudolls

«Romeo x
Juliet

-Loveless



Time travel,
otaku, and
bishounen

reverse
harem stories

Slice of Life

Magic Fight
Animes
and Sentou
Bishoujo

Time travel dramas and novels,
reverse harems (men who surround a
female protagonist), and drama novels
involving bishounen and/or vampires,
and comedies about otaku themes.
However, the theme of harem and
romance is central in almost all works.

Anime about everyday life, about living
an ordinary life, usually about work,
school and family, in which even some
are not slice ofylife, present strong
aspects of this subgenre. Also include
all iyashikei anime. All have comedy,
and dramais rare.

Basically action and fighting anime,
incluying all action shoujo (Sentou
Bishoujo), and some shounen and
seinen, with strong fantasy appealin
all works, involving the use of spells,
powers, spells, anﬁ magical abilities,

usually set in the current modern world.
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«Steins; Gate

«Kaichou wa
Maid-samal

Tokyo
Revengers

«Vampire
Knight

«Himouto!
Umaru-chan

«Nichijou
*Yuru Camp

«Shokugeki
no Souma

«Citrus
«Spy x Family
«Blend S

«Sailor Moon
S

+JoJo no
Kimyou na
Bouken

*Yu Gi Oh!

Ao no
Exorcist

«Soul Eater

«Sakura
Cardcaptor



Teamwork anime, mostly sports, where
the protagonist must work with the
group to win a sports tournament, as

Sports
7  animeand  wellas military-themed anime, usually
teamwork of giant robots, where a group or
platoon works together, presenting a
lot of action.

Anime with explicit or quasi-explicit
erotic content, categorized as ecchi
and/or harem. They also include works
Eroticanime  with drama and story development, but
with lots of nudity and ecchi content.
Comedy and school themes appear
frequently.

Complex, philosophical, and
Dramatic  duestioning science fiction adventures,
9 science where, science and fantasy mix creating
fiction anime . New worlds where characters have a
high degree of individual development.
Very recurring drama.
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«Haikyuu!!

«Full Metal
Panic!

*Yurilll on Ice
«Megalo Box
+Re:Creators

«Captain
Tsubasa

«Monster
Musume

No Game
No Life

«High School
DxD

eIshuzoku
Reviewers

<Eromanga-
sensei

«Sankarea

«Neon
Genesis
Evangelion

«Cowboy
Bebop

«Plastic
Memories

«Madein
Abyss

«Darlingin
the FranXX

+Psycho-
Pass



Anime with a historical or scientific
theme based on reality, whether

L comedy, action, drama, or adventure
Historical and omedy, on, d ,orad ure,

scientific-
10 themed
anime

Shounen
1 and seinen
fighting

anime

Cute girl
P anime of
romances and
Seinen

which usually try to teach something
about the described subject, ranging
from European history to Japan in the
90s. Scientific animes have a great
diversity of concepts and topics such as
health.

Shounen and seinen fighting anime
based on super powers, in which
fantasy is not mandatory. In these
anime it is common to have the
narrative of the hero's journey and
characters getting stronger and
stronger to fight stronger enemies, with
the fights being the focus of the anime.

Cute girl anime and idol anime in
friendly romances with almost no
ecchi or erotic aspect, with romantic
and character development being as
the focus, as well as cute girl seinen
anime in the most diverse challenges,
comedies, and dramas, with alsogby
little or no erotic aspect.

«Vinland
Saga

«Hataraku
Saibou

«Dororo

«Golden
Kamuy

«Kingdom
«Last Exile

«One Punch
Man

«Dragon
Ballz

«One Piece

«Akame ga
Kill!

«Naruto

«Hunter x
Hunter

«Girls and
Panzers

«Love Live!
Sunshinel!

«Toradoral
+K-On!
«Horimiya

«Tonikaku
Kawaii

Figure 5. Analysis of the 12 topics indicated by the LDA

Source: Own elaboration.
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Clustering was able to find more recurrent and common topics, grouping them
together. Nevertheless, when checking figure 4, certain tags are found in more than
one topic. However, the process involves the use of the probabilistic proportion of
each tag's references in the configured topics to perform the automatic targeting
of anime in a certain demographic. For example, in figure 4, we see that the terms
related to daily slice or slice of life were among the highest average tag holders in
topic 5. When examining the anime assigned to this topic, the analysis reveals a
conformity with works aimed at this demographic group, consisting of anime of
the daily slice and Iyashikei types. However, it should be noted that, although this
topic turns revolves around the daily slice tone, it has tags closely associated with
this content and appearing in other topics, such as school, which also is present
in topics 3, 4, 7, and 8.

As an example of the occurrence of the probabilistic proportion among the
topics, the analysis of the results for the anime Knight's & Magic can be presented.
The work has tags distributed across topics in the following proportion: 32% in
topic 1 (isekai magic fantasy anime), 13% in topic 5 (slice of life) and 53% in topic
9 (dramatic science fiction anime). Thus, this anime was classified as belonging
to topic 9. The plot of this anime is about a character fan of mechas (giant robots)
who travels to another universe to fight humanoid robots. The tags describing this
anime are fantasy, isekai, magic, mecha, military, novel, piloted robot, power suit,
science fiction, shota, and shounen. It can be observed that, although it’s an anime
strongly identified with topics 1 and 9, it also breaks into topic 5. I.e., according to
figure 5, Knight's & Magic anime has traits that identify it as isekai magic fantasy
anime (topic 1), slice of life anime (topic 5), and dramatic science fiction anime
(topic 9). This example demonstrates that the proposed methodology has endowed
the segmentation operations with plastic capabilities, ceasing to be a deterministic
routine. The result of the probabilistic LDA model by order of relevance for each
topic helps in further qualitative analyses, allowing the observation of relevance
ratios, of common characteristics, and to make more accurate critiques of the
segmentations, helping in the segmentation decision-making and in the realization
of qualitative improvements. It’s also noteworthy that the LDA model provides
results with the quality of the adopted databases, thus allowing a methodology
that enables non-deterministic results, essential for the study of cultural products,
which have a high degree of fluidity in their elaboration, to meet increasingly
expressive portions of the consumer public.

Finally, the analysis of the anime in relation to their demographics was
conducted, comparing their current classification in relation to the methodological
proposal of this work (figure 6).
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45%
40%

35%

30%

25%

20%

15%

10%

5%

0%
Topic 1234567891012 123456789101112 1234567891012 1234567891012 123456789101112 123456789101112

Josei Shoujo Seinen Shounen Kodomomuke | Overall average

Note: the y-axis is the average percentage of participation of the topics in the textual topics.

Figure 6. Distribution of words per topic

Source: Own elaboration.

Considering the used base 0f 1,889 animes, the current demographic distribution
displays the following results: Kodomomuke (1.0%), Josei (3.3%), Shoujo (10.7%), Seinen
(41.6%), and Shounen (43.3%). It is observed that the demographics with the lowest
number of records are more concentrated in fewer topics of the demographics
proposed in this paper. In the case of the Kodomomuke topic, we see most of
the works in topics 1, 5 and 6. The anime of the Josei demographics are mostly
allocated in topics 5 and 12.

Considering the demographics currently focused on the young adult female
audience, by observing figure 6 it was possible to visualize the similarity between
the topics’ distribution between the anime of the Josei and Shoujo demographics.
Two relevant differences were noted and reflect the specific characteristics of
these demographics when compared, showing that the automated methodology
organized the anime in a new, broader, and more refined proposal, without losing
the constitutive references of the demographics used so far. In the first case, it was
verified that, in topic 6, there is a much higher participation of Shoujo anime (aimed at
female teenagers) in relation to Josei (aimed at young and adult females), since in this
demographic anime of fanciful fights featuring cute teenagers were addressed. In
the second case, there is a more substantial share in topic 12 for Josei anime compared
to Shoujo, as this demographic was targeted at drama and romantic comedy anime
with cute, non-eroticized characters and plots more valued by adult audiences.

In the demographics aimed at the young adult male audience, a similar
perception is verified, at closer levels, in the comparison of distribution between
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Shounen (aimed at teenage males) and Seinen (aimed at young adult males) anime.
In this case, the same has also occurred with regard to the anime aimed at the
female young adult audience. Le., the new demographic proposal did not deviate
from the current one. The most relevant cases were found in the topics. In topic
1, aimed at Isekai and fantasy anime, there is double the participation of Shounen
anime compared to Seinen. The topic 2 is a demographic intended for action and
psychological horror anime, thus targeting an adult audience, there is almost three
times the participation of Seinen anime compared to Shounen anime. On the topic
3, the allocation of Shounen anime is irrelevant and the Seinen anime represent
the demographic with the highest composition percentage, being dedicated to
dramatic novels works and crime stories, based on novels and games. In topic 5,
with anime reserved for stories of everyday life, Seinen anime have a share of over
50% compared to Shounen works.

Finally, it should be noted that Kodomomuke anime were basically concentrated
in topics 2 (Isekai and fantasy anime), 5 (everyday life) and 6 (fantasy fights
involving cute teenagers). However, there is an allocation of (few) anime from
this demographic in topic 2 (action and psychological horror). In this case, what
could be analyzed as an inconsistent result, actually reveals the importance of a
broader and more refined database, because any addition of tags in these anime
and targeting this topic end up directing the algorithm to this targeting operation.

FINAL CONSIDERATIONS

This paper showed the proposal and feasibility of a methodology for classifying
cultural works from the extraction and automatic clustering of data based on RPA
and LDA added to human qualitative analysis.

As a case study, this proposal was adopted for the automatic classification of
anime, establishing the assertion of a more refined demographic compared to the
one now adopted. Considering the current panorama of anime production, the
current demographics, based on five topics, and extremely grounded in a sexual
segmentation, is no longer sufficient to contemplate the expansion of new themes.
From the incorporation of new contents and/or the combination of elements of
the current demographics, the application of the proposal outlined in this work
allowed the composition of a new demographic chart with a higher level of detail
and in an automated way, producing a robust and consistent result.

The methodology presented in this work has the potential for an extended
adoption in classification operations of any type of cultural product, just by having
public and structured databases to perform data scraping operations, which
supports the use of LDA to establish a probabilistic scoring system that supports
automated decision-making.
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ANNEX 1

Word Meaning

It means "different world". It is a genre with its own entity in Japanese fiction
(= with usually otaku's protagonists, generally fans of Japanese pop culture works
(1) Isekai (R 57) such as manga, anime, novels and video games etc., who are transported from
their reality to other world in another time or parallel reality.

(2) Juujin People with mild animalistic features, who are not anthropomorphized animals.
P p

(ERA) An example of a juujin would be a human with cat ears. ﬁmttps://anidb.net/).

(3) Bishounen ( Means pretty boys, a subgenre of manga focusing on handsome male characters

N (often with androgynous traits), usually attributed in homoerotic works.
RDE) (Galbraith & Schodt, 2009).

style”. They are animes about

A subgenre of slice of life meaning "healinF
ives in peaceful environments to

4) lvashikei  characters living their normal and everyday

( ) YasTiel  ge-stress and have a healing effect on ti/le audience, bringin% feelings of peace
(RLR) and spiritual satisfaction, as an antidote to stressful modern life. As an example,
we can mention the anime Yuru Camp and Yokohama Kaidashi Kikou.

(5) Koma Full name being Yonkoma Manga (M3~ ’2H]). They are short mangas,
composed only by four sequential frames.

(6) Cgdct Acronym for cute girls doing cute things (https://anidb.net/).

(7) Mecha Name for giant robots or sub-genre of giant robot anime and manga.
(8) Manga Japanese comics
(BiH) ’

(9) Manhua Chinese and taiwanese comics.

(10) Ecchi It means obscene, as well as euphemism for erotic and sex. This subgenre
(TvF) features erotic material (Galbraith & Schodt, 2009).

11) Pant

( (/)\O;?y;u Women's and men's underwear.

) Meiji Jidai (BE;&KF{X), Japanese Era between 1868 and 1912, marked by the
12) Meiji

modernization and industrialization of Japan, centralization of power in the
figure of the emperor and abandonment of the isolationist policy of the Edo Era.

(13) Bakumatsu Term to define the end of the Edo Era, between 1850 and 1868, in which the first
(EXR) reforms in Japanese society began and marked by political divisions.
(14) Idol

High-tech singers and singers whose music and dance performances appeal
(ZARIL) directly to the audience's adoration and fantasies (Galbraith & Schodt, 2009).

Explanation chart about japanese and otaku terminology

Source: Own elaboration.
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