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Resumo: A viralizagio de musicas através de
plataformas de streaming e redes sociais é comum, mas
nem todas as musicas virais se tornam sucessos. Neste
contexto, nosso objetivo ¢ descobrir o que difere as
musicas virais dos hits para além da defini¢io. Nés
utilizamos uma metodologia quantitativa em paradas
de sucesso do mercado brasileiro. Comparamos
musicas de sucesso e virais quanto as suas caracteristicas
intrinsecas e extrinsecas, e os resultados revelam
diferengas significativas entre elas. Caracteristicas
como géneros musicais, tépicos das letras e emogoes
surgem como elementos cruciais para distinguir tais
cangbes no contexto brasileiro. Além  disso,
caracteristicas temporais indicam diferengas nos
processos de difusio entre hits e virais. Em geral, este
estudo oferece percepgdes sobre o consumo de musica
no Brasil, revelando a conexdo entre as caracteristicas
das musicas e seu sucesso e viralizagio em plataformas

de streaming.
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Abstract: It is common for songs to go viral on
streaming platforms and social media, but not all viral
songs become hits. In this context, we aim to discover
what differs viral from hit songs beyond their
definition. We do so by using a quantitative
methodology over charts in the Brazilian market. We
compare hit and viral songs regarding their intrinsic
and extrinsic characteristics, and our results reveal
significant differences between them. Features such as
music genres, lyrics topics, and emotions emerge as
crucial elements to distinguishing such songs within
the Brazilian context. Furthermore, temporal features
indicate differences in the diffusion processes between
hits and virals. Overall, this study offers insights into
music consumption in Brazil, revealing the connection
between song features and their success and virality on

streaming platforms.
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very day, people have access to a massive volume of content on the Internet, especially on

Social Networks. In such platforms, users can share and repost content (i.c., a blog post, a

video, or a song) from others at any moment, and some posts get a lot of shares quickly,
reaching several other users. In social media, “going viral” means that specific content spreads quickly
across platforms, being shared by thousands or even millions of users in a short time span (Guerini;
Strapparava; Ozbal, 2011). Indeed, such processes are inherently social, meaning they heavily depend
on people's actions -- whether sharing content online or talking about it (Le Compte; Klug, 2021).

Streaming services are now the most used form of consuming music, and platforms such as
Spotify and YouTube allow users to share what they are listening to with their contacts directly.
According to the International Federation of the Phonographic Industry (IFPI), audio and video
streaming collectively account for 62% of the time individuals dedicate to interacting with music in
2023 (International Federation of the Phonographic Industry, 2023). Such a relevance is also
reflected in the economy. In Brazil, streaming is responsible for 86.2% of the total revenue of the
national phonographic market in 2022 (Pré-Musica Brasil, 2023). Indeed, the streaming ecosystem
enables the viral spread of songs, but this process is also affected by other social platforms. For
example, TikTok, a video-sharing platform, often contributes to songs going viral and becoming
widely popular through the videos its users create.

Analyzing music popularity is not a trivial task since there is not a singular, universally accepted
definition. It may be related to a high number of streams but also to an extensive discussion about a
song (online or offline) (Seufitelli et al., 2023b). Regardless of the definition being used, a viral song
does not necessarily mean that it is a hit. Both concepts are related to popularity but differ in how
they are measured. Whereas virality relies on content sharing and is an ephemeral process, success is
more solid and can be measured in several ways, including streams, sales, or radio airplay (Guerini;
Strapparava; Ozbal, 2011; Oliveira; Couto da Silva; Moro, 2024).

Besides, virality can be a stepping stone for musical success. A good example of a song that
achieved high success after going viral is “Envolver” by Anitta. The song was originally released in
2021, but only in early 2022 it started to go viral because of its choreography. The song's TikTok

dance challenge (also known as “El paso de Anitta”) involves fans imitating a well-known dance move
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of the singer, where she drops to the floor and moves rhythmically to the beat of the song. The virality
reflected in success, as the song reached the top spot on the Spotify Global Chart on March 24, with

over 6.3 million daily streams worldwide.'

FIGURE 1 - Number of distinct songs in Spotify Charts in Brazil per year (2017-2021).
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With new social platforms changing how people consume music, virality has taken a key role
in music popularity. Following such a transformation, streaming platforms started producing
distinct rankings for viral and hit (i.e., successful) songs. Specifically, considering charts from Sportify
reveals different trends: in Brazil, the number of distinct viral songs decreases over time, while the
number of hits increases (Figure 1). In this work, we use the top-charts definition for viral and hit
songs to answer the following questions: “Are viral and hit songs two sides of the same coin?
What differs them in Brazil?” Hence, we perform a comparative analysis of hit and viral songs
consumed in Brazil (including songs from Brazilian and foreign artists), as extracted from their
respective charts on Spotify, to unveil similar and distinct patterns in the Brazilian market.

We achieve such a goal through a quantitative and data-driven methodology, in which we
analyze an enhanced set of song features extracted from Spotify and Genius, two of the most relevant
online music-related platforms. First, we analyze the intrinsic features, which are directly derived

from the songs. Then, we assess extrinsic features related to other aspects of songs, such as their artists

! Spotify Charts - March 24, 2022: https://bit.ly/49an0nB
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and their behavior on the charts. The main contributions of this paper rely on structured and
statistical analyses that reveal distinct characteristics of hit and viral songs, highlighting the
complexity of the music consumption process.

The remainder of this article is organized as follows. First, we discuss related work in Section
1. Then, we describe our methodology in Section 2. Next, we analyze the intrinsic and extrinsic
features in Sections 3 and 4, respectively. In Section S, we present case studies to qualitatively
illustrate our previous results, and we discuss all of them in Section 6. Finally, we present our

concluding remarks in Section 7.

1. Related Work

The relationship between songs' features and their success has been extensively studied in
Music Information Retrieval (MIR). From the seminal work of Dhanaraj and Logan (2005), several
types of features (and their combinations) were considered to reach such a goal. Indeed, they were
the pioneers in using acoustic and lyric-based features when looking for evidence that there is indeed
a pattern connecting hit songs. Such features are still widely used in recent works (Araujo; Cristo;
Giusti, 2019; Silva et al., 2022), as they act as descriptors of the core elements of a song. Furthermore,
the dynamic nature of music and the emergence of social platforms have provided new features to
assess song popularity, including social influence (Cosimato et al., 2019; Tsiara; Tjortjis, 2020) and
music collaboration (Oliveira et al., 2020; Silva et al., 2022).

Online platforms allow people to share content (including music) anytime, anywhere. In fact,
their sharing nature enhances the viral phenomenon of their content. For example, YouTube was
one of the first platforms to manifest such a phenomenon, and research on such a platform focuses
mainly on predicting videos' popularity (Jiang et al., 2014; Kong et al., 2018). More recently, TikTok
emerged as the main platform in which it is possible to observe content virality. Recent studies assess
personal motivations and behaviors (Le Compte; Klug, 2021), and the content features that may be

behind virality (Ling; De Cristofaro; Stringhini, 2022).
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Previous research on song popularity revealed that analyzing regional markets individually is
also critical, as each one behaves in its own way and has distinct patterns of music consumption
(Oliveira et al., 2020; Vaz de Melo; Machado; Carvalho, 2020). For instance, Brazil is a continental
country with a vibrant music scene, in which local genres and artists play a key role in viral and hit
songs. Such an ecosystem is unique, and findings related to other music markets may not apply to
the Brazilian context.

Specifically, Seufitelli et al. (2022) analyze musical artists' careers in Brazil to detect hot streak
periods, i.e., periods in which the success is above the normal. Their findings evidence that the most
successful artists in the Digital Era (i.e., when streaming became the most used form to consume
music) are mostly Brazilians, indicating a strong preference for local artists and genres. Later on, Silva
et al. (2023) show that artists and genres can present different collaboration patterns when
comparing the Global and Brazilian music markets.

Regarding the conceptual differences between virality and success, little is known about how
these two concepts relate in the music context. Therefore, we aim to evaluate and compare both viral
and hit songs in Brazil. By examining how such processes shape the popularity of songs in this specific
cultural context, our study contributes to a better understanding of the music consumption

dynamics in the Brazilian music market.

2. Methodology

In this section, we first describe how we built the dataset of hit and viral songs consumed in
Brazil. Then, we present the set of features applied to investigate potential differences among songs

concerning success and virality.”

2 Note that our intention is not to reverse engineer any existing ranking mechanism, nor do we aim to predict which
songs will become hits or go viral. In fact, our goal is to characterize such songs to better understand the differences
between hits and virals.
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2.1. Data Collection

Our dataset consists of songs’ information from two platforms: Spotify?® provides song charts

and songs' metadata, and Genius* shares songs' lyrics.

Spotify. As one of the world's most popular streaming services, Spotify has more than 551
million users in 184 markets and is the most used music streaming app in Brazil.> Daily and weekly
charts for hit and viral songs by country are provided by the platform. Specifically, we consider as
hit and viral all songs present in the Top 200 and Viral 50 charts, respectively. In other words, the
ranking of the hit songs includes the most listened-to (i.e., streamed) songs. The ranking of viral
songs, instead, captures the songs gaining the most buzz on the platform by considering the rise in
plays, the number of sharing, and the number of people who have recently discovered the song.¢

Our Spotify dataset contains the daily charts of the top 200 hit songs and the top 50 viral songs
in Brazil, enriched with their metadata (artists, acoustic features, release dates, and genres). The data

collection spans from January 2017 to March 2022, acquired from the Music Genre Dataset

(MGD+) (Seufitelli et al., 2023a) for hits and through the Spotify Web API” for virals.

Genius. With a community of more than two million contributors, Genius is a collaborative
platform for sharing music knowledge, enabling individuals to provide facts and insights about songs
and artists. Users' contributions are moderated by a team of editors, ensuring the quality of the
provided information. We collected the lyrics by scrapping the Genius website, and the metadata of

both viral and hit songs through the Genius APL®

? Spotify (Oct. 2023): https://investors.spotify.com/about/

* Genius: https://genius.com/

5 According to the Panorama Mobile Time/Opinion Box Research. Available on Terra (Oct. 2023):
https://bitly/45sX0Q0

¢ Sportify: https://bit.ly/3QfZ35W

7 Spotify API: https://developer.spotify.com/

¥ Genius API: https://docs.genius.com/
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Overall, from Spotify's charts, we collected 5,010 distinct hit songs and 6,699 distinct viral
songs (i.e., our full dataset). However, not all of these songs have their lyrics available on Genius.
Therefore, we have a second lyrics-based dataset with 3,783 (75.5%) hit songs and 4,963 (74.1%) viral
songs, respectively. We use the complete dataset in all our analyses, except for the lyrics-related

features (Sections 2.2 and 3.3), in which we consider the reduced dataset.

2.2. Set of Features

To investigate whether there are specific features that distinguish viral from hit songs, we focus
on two groups of features based on their relationship with the song, following the taxonomy
proposed in Seufitelli et al. (2023b). The first group, called éntrinsic features, considers the song's
metadata, acoustic and lyrics-related features. The second group, called extrinsic features, focuses

on artists and chart-related data. Next, we briefly describe such features.

TABLE 1 - Acoustic features considered in this work, with their types and descriptions as provided by Spotify.

Feature Type Description

acousticness Float Probability of a song being acoustic or not

danceability Float Probability of a song being suitable for dancing

duration_ms Integer Duration of a song in milliseconds

energy Float Intensity and activity of a song in terms of perceived loudness, timbre, and

general entropy
instrumentalness  Float Probability of a song being instrumental, i.e., without vocals

key Integer Estimated overall key of a song, mapped as an integer number (e.g., C=0,
C#=1,and so on)

liveness Float Probability of a song being performed live, i.e., the presence of an audience in a
song

loudness Float General loudness measured in decibels (dB)

speechiness Float Probability of a given song having spoken words in it

tempo Float Speed of the song, measured in beats per minute (BPM)

time_signature Integer Amount of beats in each bar (measure)

valence Float Positiveness of a song (in which high valence values represent happier songs,

whereas low values, the opposite)
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Metadata. Here, we select two types of information. The first one regards the relationships of
song with respect of previously released songs, i.e., whether a song contains a sample, is a remix or a
cover.” Such versions are becoming widely used in viral videos on TikTok and Instagram. '’

The second information we are interested in is the music genre. Since Spotify's genres are
associated with artists rather than individual songs, we associate each song with all genres attributed
to the artists who sing it. We acknowledge that musical genres are dynamic and constantly changing,
with new genres constantly emerging from the combination or adaptation of existing genres.
However, in this work we use the musical genres as provided by the Spotify API without performing

any transformation or categorization.

Acoustic Features. Provided by the Spotify API, these features rely on musical data extracted
from the audio properties (e.g., pitch, rhythm, dynamics, and timbre). Such features have been
extensively studied and shown to associate with the motivations behind music listening, particularly
regarding emotional coping mechanisms (Duman et al., 2022). Table 1 lists all features used in our
analyses, with their respective types (i.e., whether they are represented by integer or decimal/floating-

point numbers) and descriptions.

Lyrics-related Features. Lyrics are frequently used in music-related research for evaluating
rhyme and text. We analyze four types of lyrics-related features: (i) General characterization, with
the number of words, lines, and verses; (ii) Language, a categorical feature for the language of a song;
(iii) Main topics, extracted by using the Latent Dirichlet Allocation (LDA) algorithm (Blei; Ng;
Jordan, 2003); and (iv) Psycholinguistic features, extracted by using Linguistic Inquiry and Word
Count (LIWC) (Tausczik; Pennebaker, 2010), which assigns words within a given text to linguistic

and psychological dimensions (e.g., emotions, word categories, slangs, and so on).

? In short, sampling involves taking a portion of an existing song and using it as part of a new one; remixing is altering a
song to create a new version of it; and a cover is a new performance of an existing song. Such aspects are not mutually
exclusive, as a song may present one or more of them at the same time (i.e., being a remix and containing a sample from
another song).

'"NBC News: https://nbcnews.to/47Q2Y01
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Artist-related Features. Analyzing the artists who sing a given song may reveal important
dimensions of a song's virality and popularity. We focus on artist collaboration (i.e., when two or
more artists are involved in a song), a specific dimension which previous studies directly relate to

musical success (Bischoff et al., 2009; Silva et al., 2022).

Temporal Features. Regarding song popularity, research studies usually consider
information such as position in charts to grasp the level of success. We consider Spotify's charts to
derive two temporal features: the time from the songs’ release until they reach the charts for the first
time, and the time they spend on the charts. Both features are measured in days. Note that the period
of the last feature is not necessarily continuous. For example, if a song stays ten days on the charts,

leaves, and then re-enters for five days, the time it spends on the charts is 15 days.

TABLE 2 - Proportion of song relationships with other pre-existing songs.

Hit Viral
Songs % Songs %
Sampling 342 9.04% 460 9.27%
Remix 190 5.02% 280 5.64%
Cover 81 2.14% 155 3.12%

TABLE 3 - Top 10 most frequent music genres of artists whose songs are hit or viral in Spotify Brazil.

Hit Viral
Genre Songs % | Genre Songs %
pop 1,451 38.36% | pop 1,116 22.49%%
sertanejo universitdrio 739 19.53% | rap 486 9.79%
arrocha 670 17.71% | funk carioca 450 9.07%
funk carioca 579 15.31% | pop nacional 374 7.54%
pop nacional 542 14.33% | hip hop 340 6.85%
sertanejo 503 13.30% | brazilian hip hop 335 6.75%
agronejo 337 8.91% | sertanejo universitdrio 302 6.09%
dance pop 325 8.59% | dance pop 292 5.88%
rap 319 8.43% | k-pop 266 5.36%
funk 1j 255 6.74% | arrocha 251 5.06%
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3. Intrinsic Features

This section delves into the analysis of the intrinsic features of the songs: metadata (Section

3.1), acoustic (Section 3.2), and lyrics-related (Section 3.3).

3.1. Metadata

We first verify which songs contain samples from previously released songs, and the ones that
are remixes or covers. Table 2 presents the percentage of hit and viral songs associated with pre-
existing songs. Overall, most hit or viral songs are original, with only 9.04% and 9.27% of them,
respectively, incorporating elements from pre-existing songs. Moreover, there are no substantial
differences between hit and viral songs regarding the percentage of remixes and covers as well.

We now look into the music genres of hit and viral songs. Table 3 presents the top 10 most
frequent genres of artists who sing both hit and viral songs. We can outline some conclusions. First,
in terms of similarities, pop and its variants (pop nacional and dance pop) appear in both rankings.
This follows a global trend (Oliveira et al., 2020), establishing pop artists as the prevailing ones among
hit and viral songs. Regional genres (i.e., created in Brazil) also play a key role in the Brazilian market,
with a strong presence of sertanejo (sertanejo universitdrio, agronejo), Brazilian funk (funk carioca,
funk rj) and arrocha." Indeed, it is common that the Top 10 hit songs in Spotify Brazil are composed
entirely (or almost) of songs of artists belonging to these three main genres.

When comparing hits versus viral songs, hip-hop (and its subgenre Brazilian hip-hop) is among
the most prominent genres in virals, indicating widespread sharing of songs from artists belonging to
this genre on Spotify. For instance, Emicida (one of Brazil's most influential hip-hop artists) boasts
13 viral chart entries but only three hits. Similar patterns are seen in K-pop, with 95 artists in viral

charts, contrasting with 16 in hit charts.

" Arrocha is a music genre originated in the Brazilian Northeast that is closely related to for7d and axé.
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FIGURE 2 - Boxplots with the distribution of acoustic features' values for hit and viral songs. Significance levels of the
Mann-Whitney U test: * for p < 0.001; ** for p < 0.01; and ‘ns’ otherwise.
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Since the acoustic features provided by Spotify are all represented by numeric values (see Table

1), we analyze the distribution of each one to compare hit and viral songs. Figure 2 illustrates this

comparison through boxplots."> In addition, we also perform a two-sided Mann-Whitney U test

(Mann; Whitney, 1947) to verify the statistical significance of the difference between the

distributions for hit and viral songs. In such a test, our null hypothesis is that the distribution

underlying the two sets of values is the same. If the p-value of the test is less than a predefined

threshold, the null hypothesis is rejected, suggesting a significant difference between the groups.

There are no large differences between hits and virals, but most features present some statistical

differences. Such data variance provides valuable insights into the disparities that exist between hit

and viral songs, shedding light on the factors that set them apart.

'2 Boxplots visually represent numerical data distribution, skewness, and key summary statistics: minimum score
(bottom whisker), lower quartile (25% below the filled area), median (mid-point line), upper quartile (25% above the

filled area), and maximum score (upper whisker).
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The key findings are as following. Hit songs tend to have a shorter duration on average
compared to viral tracks. Indeed, songs have been getting shorter in the last years. Songs with less
than three minutes are not uncommon." For the sake of illustration, “As It Was” by Harry Styles
and “Mal Feito - Ao Vivo” by Hugo & Guilherme and Marilia Mendonga (i.e., the most listened
songs on Spotify globally and in Brazil in 2022) have 2 minutes and 47 seconds, and 2 minutes and
57 seconds, respectively.

On the other hand, hit songs have higher values for acousticness and liveness than viral songs,
which means that there are more hits with higher probabilities of being acoustic and being performed
live. Such a result may seem counterintuitive at first, as only (or mostly) studio versions are expected
to reach the hit status. However, some popular genres in Brazil (such as sertanejo and pagode) present
a specific behavior in which the live versions of songs are the most consumed by listeners. Indeed, the
most streamed Brazilian song in 2022 (i.e., “Mal Feito - Ao Vivo” by Hugo & Guilherme and Marilia
Mendonga) is a live version. This may be a particular characteristic of Brazil, which may not be
reflected worldwide. This result corroborates previous work that emphasizes the importance of
analyzing other regional markets individually, as each one has its own patterns (Oliveira et al., 2020).

Last, features such as energy, loudness, valance, and tempo reveal that hits are more energetic,
more positive, louder, and faster than virals. Such characteristics are often tailored to have broad mass
appeal and are more likely to resonate with a large and diverse audience. Viral songs may span a
broader range of styles, some of which may not emphasize these qualities as much. Moreover,
speechiness values reveal that viral songs have, in general, a higher probability of having spoken words
than hits. For instance, chill songs that become a trend in TikTok videos and Instagram Reels are
widely shared to become viral, but they are not massively streamed to reach the hit charts. An example
is the song “Boho Days” of the soundtrack from the movie #ick, tick... BOOM! (2021), which is

currently the third most streamed song from the OST in Spotify.

13 Vice (Oct. 2023): https://bit.ly/3SakvMc
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3.3. Lyrics-related Features

To analyze the songs’ lyrics, we consider four dimensions: general features, language, main
topics of the lyrics, and their psycholinguistics. Such analyses were performed over the subset of

songs with lyrics extracted from Genius (i.e., our reduced dataset, see Section 2.1).

FIGURE 3 - Distribution of the number of (a) verses, (b) lines, and (c) words for hit and viral songs. Significance levels
of the Mann-Whitney U test: * for p < 0.001; ** for p < 0.01; and ‘ns’ otherwise.
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General Characterization. Figure 3 presents the distribution of the number of verses, lines,
and words for hit and viral songs. We perform a two-sided Mann-Whitney U test to check whether
the difference between the distributions is statistically significant. The results reveal that, although
the distribution of verses and words is statistically different, its visual analysis does not show

significant differences, i.e., the distributions are similar.

TABLE 4 — Most frequent languages in hit and viral songs in Brazil. The category “Other” includes songs with
unknown language.

Hit Viral
Language Songs % | Language Songs %
Portuguese 1,808 47.79% | English 2,673 53.86%
English 1,745 46.13% | Portuguese 1,780 35.87%
Spanish 102 2.70% | Spanish 208 4.19%
Korean 101 2.67% | Korean 201 4.05%
Other 27 0.71% | Other 101 2.04%
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Language. Table 4 reveals the main languages of hit and viral songs in Brazil. Portuguese is the
most popular language for music hits in Brazil, corroborating the results that show Brazilians tend to
consume more local music (Oliveira et al., 2020; Seufitelli et al., 2022). As expected, Brazil is also
influenced by external markets. Specifically, English comes as the second most popular language in
hit songs. The number of hits in such language is almost the same as the songs in Portuguese, which
reveals a very strong influence of other Western countries, mainly the United States. Spanish and
Korean are the third and fourth most popular languages, reflecting the growing popularity of Latin
genres (mostly due to the proximity to other Latin American countries and their popularization in
the US) and K-pop, respectively.

Regarding viral songs, the most frequent languages are the same four languages. However,
English is, by far, the prevailing language in viral songs in Brazil. This may reflect the influence of
short video platforms (e.g., TikTok and Instagram Reels) on the listening habits in the country
(Bastos et al., 2021). A large number of videos posted on such platforms have songs in their
background. The more such videos go viral, the more the songs are shared, and people go to Spotify
to search and listen to the whole song. A good example of a song that went viral in Brazil following

such mechanism is “death bed (coffee for your head)” by Powfu feat. Beabadoobee.

TABLE 5 — Most representative terms (sorted by significance) in the topics inferred by LDA. Offensive terms and
swear words are edited. The translation of Portuguese terms and examples of songs for each topic are presented in

Appendices A and B, respectively.

English Portuguese
Topic Songs Terms Topic Songs Terms

H1 64.61% know, yeah, love, like, never, H4 20.65%  senta, toma, quer, joga, hoje,
Hit H2 27.50% like, yeah, love, want, baby, Hs 24.42%  yeah, tudo, vida, hoje, entio,

H3 7.88%  yeah, baby, love, version, Heé 54.93%  amor, gente, quero, vida,

V1 20.39%  yeah, like, b*tch, f*ck, sh*t, V4 22.73%  senta, toma, quer, joga, quero,

Viral V2 24.16% yeah, know, love, baby, like, V5 63.25%  amor, tudo, vida, gente,
V3 55.45% know, love, never, like, time, V6 14.01%  bumbum, entdo, quer, soca,
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Lyrics’ Main Topics. Next, we check the lyrics' topics by applying the Latent Dirichlet
Allocation (LDA) algorithm," which automatically infers the topics in a set of documents (i.e., the
song lyrics). In short, LDA is a probabilistic model that operates by iteratively assigning topics to
words in documents and adjusting those assignments based on the observed word-topic and
document-topic relationships. Besides the lyrics text, the algorithm also receives a predefined number
k of topics as input.

For this analysis, we consider only songs in English and Portuguese, as they represent
approximately 90% of hit and viral songs. To extract the topics, we first remove the songs’ stop
words" and annotations (i.e., indications of who sings each part of the song). We then perform the
topic coherence metric (Réder; Both; Hinneburg, 2015) to find the best number k of topics. It
measures how well-defined and semantically meaningful the identified topics are within a given text
(i.e., our lyrics). The higher its value, the higher the coherence and interpretability of topics. Hence,
we choose k = 3 since it produces the higher values for this metric.

Table S summarizes the LDA output for hit and viral songs, with the most representative terms
for each topic. In general, both hit and viral English songs present topics related to different facets
of romance and love. Terms such as Jove and baby appear in four out of seven identified topics. For
viral songs, LDA unveils a very specific topic (Topic V1) that contains mostly swear words and other
explicit terms. Such a topic prevails in 20.39% of viral songs in English; and such songs are mostly rap
and hip-hop, which are genres already known for having more explicit lyrics.

Topics that characterize hit and viral in Portuguese also share similarities, related to romance
and love, with the presence of terms such as amor, coragio, saudade, vida (Topics H5, H6, and V5).
Such topics prevail in the dataset, corresponding to 79.35% and 63.25% of hit and viral songs,
respectively. However, there is also a relevant set of topics that are related to sexual context (Topics
H4, V4, and V6). Similarly to rap and hip-hop in English, such themes are very present in Brazilian

funk and, more recently, in sertanejo universitdrio lyrics.

'* We use the implementation of the Gensim library: https://radimrehurek.com/gensim/models/ldamodel.html
' Stop words are commonly used words in a language that are filtered out before executing Natural Language
Processing (NLP) tasks because they are considered to be of little value for such tasks. Examples include articles,
prepositions, and conjunctions.

Rev Vértex, Curitiba, v.12, p. 1-29, e8727, 2024. ISSN 2317-9937.
https://creativecommons.org/licenses/by/4.0/ | https://doi.org/10.33871 /vortex.2024.12.8727

15


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33871/vortex.2024.12.8727
https://radimrehurek.com/gensim/models/ldamodel.html

OLIVEIRA, Gabriel P.; SILVA, Ana Paula Couto da; MORO, Mirella M. A quantitative comparison of viral and hit songs in the Brazilian
music market.

Psycholinguistic analysis. We now apply the Linguistic Inquiry and Word Count (LIWC)
to analyze the psycholinguistic properties of song lyrics to uncover patterns within hit and viral songs.
LIWC uses a predefined dictionary of words and linguistic categories to group words and terms
within in a given text (i.e., lyrics) into several hierarchical attributes related to linguistic style,
affective, and cognitive concepts. We again focus on songs in English and Portuguese.'

We then identify attributes that characterize both hit and viral songs. To that end, we search
for statistical differences across them based on the average frequencies of their respective attributes.
Having identified those attributes, we rank them according to their capacity to discriminate across
different keywords, estimated by the Gini Coefficient (Yitzhaki, 1979). In such a ranking, we do not
consider exclusively linguistic attributes (e.g., linguistic dimensions such as pronouns, auxiliary verbs,

and other grammar categories), as our interest lies in emotions and other psychological processes.

FIGURE 4 - Top 10 most discriminative LIWC attributes in viral and hit songs.
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' For English lyrics, we use LIWC-2015, whereas for Portuguese, we use the version of 2007.
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Figure 4 shows a heatmap for the top-10 ranked attributes for (a) English and (b) Portuguese
lyrics. The heatmap cells in a column indicate the relative deviation of each attribute for the given

keyword from the other keywords. That is, each column (attribute) is normalized following the z-

X —mean

score, i.e., Z =
std

. Thus, each value gets subtracted from the average of the column, then
divided by the standard deviation of the column. Therefore, red cells indicate that an attribute is
more present in such a category than the average, whereas blue cells mean the opposite. For example,
hitsongs in English tend to have a higher frequency of swear words compared to the average, whereas
viral songs use less such language.

The results show that terms related to family and sadness have a higher frequency in English
hit songs compared to virals. In contrast, viral songs often include terms associated with anger, death,
money, and swear words. Such themes are commonly found in genres such as rap and hip-hop, which
are among Brazil's top viral genres. Moreover, viral English songs have more terms related to sexual
content, which again may be related to the influence of viral music genres such as rap and hip-hop.

In Portuguese songs, terms associated with sexual contexts are more frequently found in hit
songs than in virals, potentially reflecting the influence of popular music genres. For instance,
Brazilian funk and pop songs often use more explicit lyrics in such a context when compared to other
genres like sertanejo or arrocha. However, sexual themes are also present in the latter genres, albeit in
a more implicit manner. Viral songs in Portuguese have more terms related to religion, work, and

family, which are frequently reported in hip-hop songs.

4, Extrinsic Features

We now analyze the songs' extrinsic features: artist-related (Section 4.1) and chart-related ones

(Section 4.2).
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4.1. Artist-related Features

Collaboration has proven to be an important dimension behind musical success (Oliveira et
al., 2020; Silva et al., 2022). A song is said to be a collaboration when two or more artists perform it,

whether it is a featuring or a duet, for example. Conversely, solo songs are sung by only one artist."”

FIGURE 5 - Proportion of solo and collaboration for hit and viral songs.
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In our dataset, Figure 5 shows that the proportion of solos and collaboration within hit and

viral songs is similar. The majority of songs are solos, accounting for 59% for hits and 58% for virals.

Collaboration occurs in 41% and 42% of hit and viral songs, respectively.

FIGURE 6 - Cumulative Distribution Function of the number of days on charts.
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'7In this work, we consider groups and bands as a single artist.
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4.2. Temporal Features

Here, we analyze two specific features to compare hit and viral songs: the number of days a
song stays on the charts, and the number of days it takes to reach the charts, also known as song’s
debut on the charts. Regarding the first one, hit songs last much more days on the charts compared to
viral ones in Brazil. On average, hit songs stay 75 days (around two months and a half) on the charts,
whereas viral songs stay around 14 days (two weeks). The median values are 14 and seven days,
respectively. In addition, Figure 6 shows the Cumulative Distribution Function (CDF)" of the
number of days on charts. The results show that most viral songs last up to 100 days on charts,
whereas for hit songs the proportion is around 75%. Such a result confirms the intuition behind what
makes viral content: its ephemeral nature (Krijestorac; Garg; Mahajan, 2020). In fact, the popularity

of a hit song is much more solid and lasting, whereas viral songs are not.

FIGURE 7 - Cumulative Distribution Function of the number of days from a song's release to its first entry on the

charts.
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'8 A Cumulative Distribution Function (CDF) is a probability distribution function that describes the probability that
arandom variable takes on a value less than or equal to a given point. As you move along the x-axis from left to right,
the CDF either stays the same or increases, reflecting the cumulative probability of observing a value less than or equal
to a specific value of x .
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Regarding the days from a song's release to its debut on the charts, the median values for hit
and viral songs are one and 14 days, respectively. That is, besides the average being similar, some viral
songs take more time to reach the charts. We observe such a pattern in Figure 7, which presents the
CDF of the feature over time. Since we are interested in the behavior in the first days after release, we
truncate the plot at day 60. For instance, ten days after the release, around 70% of the hit songs had
already reached the charts, whereas the value for viral songs is below 60%. The cumulative
distributions meet around 30 days after the release.

The position and the duration of a song in the charts can be seen as a measure of its success or
virality (but not the only one) (Abel et al., 2010; Shulman; Sharma; Cosley, 2016; Araujo; Cristo;

Giusti, 2019). In other words, the longer a song stays in the charts, the more successful/viral it is.

5. Case Studies

To deepen the understanding of the similarities and differences between hit and viral songs, in
this section, we add a qualitative analysis of the results by presenting two case studies of songs in the
Brazilian market. To do so, we select the songs “Dentro do Carro” by MC Kevin O Chris and
“Empurra Empurra” by MC Dricka as instances of hit and viral songs, respectively. Both songs
belong to the funk carioca genre, one of the main representatives of the Brazilian funk movement.
Such a genre is also in the Top S most frequent genres in Spotify Brazil for both hits and virals (see
Section 3.1).

Regarding acoustic features, the differences are essentially in duration, loudness, and valence.
“Empurra Empurra” is longer than “Dentro do Carro” (2min57s versus 4min), being an example of
the trend shown that hits have become increasingly shorter. On the other hand, the loudness and
valence values are higher in the viral song than in the hit song, contrary to the general trend observed
in Section 3.2. The song “Empurra Empurra” is close to the pancadao style, a subgenre of Brazilian
funk characterized by strong and loud beats, as well as explicit lyrics that tell erotic situations

experienced or desired by the singers.
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Although both songs have explicit lyrics, there are some relevant differences observed in our
analyses. For example, the lyrics of “Dentro do Carro” are considerably shorter than those of
“Empurra Empurra” (four and seven verses, respectively). Furthermore, the topic analysis using LDA
(Section 3.3) reveals that both songs are predominantly within topics with terms related to sexual
content (H4 and V6, respectively). However, when comparing the two topics, V6 presents much
more explicit terms than H4. In other words, despite both songs being related to sex, the viral one

manages to be much more direct and shameless when talking about the subject.

FIGURE 8 - Position in hit charts for “Dentro do Carro” by MC Kevin O Chris and in viral charts for “Empurra
Empurra” by MC Dricka from their releases.
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Also, comparing the psycholinguistic processes observed in both songs with LIWC, the viral
song presents a greater prevalence of social processes that include terms that suggest human
interactions, in addition to negative emotions, mainly anger. This may be due to the more rough and
explicit language used in the song. In contrast, the hit song features more terms related to motion,
time, and space, as the song title itself refers to a physical space (“Dentro do Carro” translates into
“Inside the Car™).

Regarding extrinsic features, the main difference between both songs is in the temporal
features, i.e., those related to the behavior of the songs in the charts. Specifically, Figure 8 shows that
the hit “Dentro do Carro” enters the charts just 18 days after its release, while “Empurra Empurra”

takes 240 days to reach viral status. Furthermore, both songs differ significantly in their permanence
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in the charts, corroborating the results of Section 4. Whereas the hit has a solid path of 268 days in
the ranking, the viral one is much more ephemeral, staying only 61 days. Moreover, the drop in the
chart positions is much more sudden for viral songs than for hits, reinforcing the hypothesis that

there is a significant difference in the diffusion processes that occur with hit and viral songs.

6. Discussion

Overall, our results indicate that hit and viral songs exhibit distinct characteristics. While the
differences in acoustic features may be subtle, metadata and lyrics-related attributes unveil significant
distinctions. Specifically, we find a strong presence of hip-hop and K-pop in viral songs, highlighting
the recent trend of popularization of such genres in Brazil. Additionally, psycholinguistic analysis
shows that hits in Portuguese have a higher presence of terms related to sexual content; whereas virals
are more associated with family, religion, and work.

The existence of many similarities between hits and virals may be partially attributed to the
substantial overlap between these two categories. Indeed, there are songs that appear as virals that
become hits after a short amount of time. Specifically, there are 1,981 songs that have achieved both
hit and viral status, accounting for 39.5% of hit songs and 29.6% of viral songs. Nonetheless, as of the
collection date of our dataset, the majority of viral songs had not yet become hit songs.

The temporal features reveal important insights into the behavior of the songs in the charts, as
they inform how music is being consumed in Brazil. For the sake of illustration, there is a clear
difference in the number of days that viral and hit songs stay in the charts, and also in the period that
such songs take to reach them. This suggests the main distinction between hit and viral songs lies
mainly in the diffusion process itself (i.e., the songs' consumption and their viral spreading), and
not necessarily in the intrinsic characteristics of the song. Although this idea may seem intuitive

because of the definition of hit and viral, it is essential to support it with concrete data.
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7. Conclusion

In this work, we compared hit and viral songs in Brazil by analyzing data obtained from Spotify
and enhanced with Genius metadata. While hits and virals share some characteristics, such as their
popularity within streaming, we identify specific differences in their intrinsic and extrinsic features.
For instance, the analysis of music genres reveals that hit songs are dominated by artists from pop and
regional genres such as sertanejo, arrocha, and Brazilian funk, whereas there is a strong presence of
hip-hop and K-pop in viral songs' artists. This is also reflected in other aspects, such as the main
themes and emotions present in the lyrics. There are also relevant differences in temporal features,
which revealed that virals are much more ephemeral and may take more time to reach the charts than
hit songs. We then presented a qualitative analysis with two case studies (one hit and one viral song)
that corroborated our findings.

Our results clarify the difference between hit and viral songs as two distinct facets of
popularity. In other words, they are two sides of the same coin, with similarities but substantial
differences. Indeed, although virality may be a stepping stone to becoming a hit, the majority of viral
songs still do not reach the level of hits, highlighting the complexity of the music industry. Once
again, this reinforces the definition of virality and success used in this work, as one of the
fundamental differences between hit and viral songs lies in the diffusion process itself. As the music
industry continues to evolve to follow the changes in technology and audience tastes, this paper
offers valuable insights for understanding what drives success on streaming platforms in Brazil and

how to shape their success.

Limitations and Future Work. Most limitations of this work are related to the data. In
particular, some of the music genres provided by Spotify represent broader artistic movements rather
than the musical style itself (i.e., hip-hop). Another limitation lies in the integration of Spotify data
with Genius. This may have affected the extent of our analyses, as some songs could not have their
lyrics analyzed due to alack of information. In future work, we plan to improve such integration and

perform temporal analyses to verify how hit and viral songs have evolved.
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APPENDICES

A. Translation of Portuguese terms

Here, we present the translation of Portuguese terms of the topic analysis of Table 5. Such terms carry
several meanings that are directly linked to the Brazilian culture, which may not be translated accurately into
English.

Ha4. sit, take, want, play, today, floor, butt, butt, then, go down

HS5. yeah, everything, life, today, then, here, God, want, love, forever

Haé. love, people, want, life, heart, everything, to miss, nothing, time, mouth

V4. sit, take, want, play, want, go down, yeah, today, can, call

V5. love, everything, life, people, want, today, here, time, because, nothing

V6. butt, then, want, punch, everything, deny, mouth, floor, four, put

B. Examples of songs for each LDA topic

H1. the light is coming (feat. Nicki Minaj) by Ariana Grande

H2. Walk It Talk It (feat. Drake) by Migos

H3. What Lovers Do (feat. SZA) by Maroon 5

H4. Dentro do Carro by MC Kevin O Chris

HS5. Melhor Dia 6 - Destino (part. Jovem Dex, Yunk Vino, The Boy, Wall Hein e Clovis Pinho) by
Marcos Baroni

Hé. Assim Nasce Um Bébado by Luan Santana

V1. No Stylist (feat. Drake) by French Montana

V2. All The Stars (feat. SZA) by Kendrick Lamar

V3. Signs of Life by Arcade Fire

V4. Trava na Pose, Chama no Zoom, D4 um Close (feat. Mc Rennan) by DJ Patrick Muniz, Dj
Olliver, Mc Topre

V5. Cangio Infantil by Cesar Mc

V6. Empurra Empurra by MC Dricka
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