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ABSTRACT

Streaming brought the high data availability over the web associated
with music consumption and listener preference. With such data, we
can extract relevant knowledge, such as what can lead some songs to
success and others not. In this scenario, Hit Song Science emerged,
an area of study focused on revealing the dynamics of success in
the music industry. Collecting hits can lead artists to experience
periods of success far beyond the "ordinary" periods known as
Hot Streaks. In this sense, understanding the factors of how the
different profiles of artists stand out and reach their most successful
periods can be crucial for the music industry, which deals with the
constant natural evolution of the market and needs to reinvent itself
to satisfy the desires of its consumers: connect successful music
and artists. Thus, this thesis aims to identify the characteristics that
lead artists to reach their most successful periods.
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1 INTRODUCTION

The music industry is a dynamic environment in which artists’
success goes beyond individual hits and includes the entire trajec-
tory of their careers. For Computing Science, the sheer volume of
music content available on the Web through streaming services
poses new, interesting challenges. For instance, Spotify provides vol-
umes of data then creating brand-new opportunities for extracting
knowledge and benefiting the whole music ecosystem. Examples
of computing applications include: creating music [3], exploring
collaborations between artists [13], reconstructing audio missing
parts [11], making enriched datasets available [4], and studying
genre fluctuations [1].

Still, with so many musicians, composers and interpreters being
released each year, a fundamental question for Artists and Reperto-
ries (A&R) and music producers is: how to differentiate and identify
a potentially successful career. Pinpointing success is a complex
puzzle per se, with previous works analyzing successful careers
through different professions and perspectives, such as those based
on genres, style of scientific publications, film characteristics, visual
elements related to works of art, and even luck [5-8, 12].

In such a broad context, this thesis is an instance of Web available
data-driven research, where we dive into music industry data to
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study mechanisms behind artists’ success. Specifically, this thesis
addresses characterization and analyses of musical careers by inves-
tigating periods of exceptional success, known as hot streaks [2,7, 9],
and the variables that precede them. The central problem is under-
standing how different factors contribute to these periods, facing
challenges such as data variability and the lack of systematic studies
on the progression of musical careers.

Traditional approaches to understanding success in music (such
as feature engineering and machine learning - ML models) may not
capture entirely the nature of the music industry. Hence, this thesis
takes a data-driven approach to understanding the mechanisms
behind an artist’s success. By analyzing the evolution of musical
genres and the topics of an artist’s career, we aim to identify pat-
terns that lead to successful periods. This approach sheds light on
the creative process in music and has implications for identifying
and nurturing creative talent in the industry. This objective reflects
three specific Research Questions (RQs) that lead to achieving the
overall goal of our work as follows: RQ1 How does current re-
search deal with Hit Song Science?; RQ2 How does the evolution of
music consumption in Brazil affect the occurrence of hot streaks?;
and RQ3 Do artists explore different topics in their careers before
reaching their first Hot Streak?

2 METHODOLOGY

One innovative feature of this thesis is comparing music consump-
tion patterns across different musical eras (physical — mostly selling
records and radio airtime; and digital - mostly streaming consump-
tion). Regarding advances over related work, this thesis leans on
a multidimensional approach, which combines analysis of artist
profiles, consumption patterns, and machine learning methods,
overcoming the limitations of previous studies focused on isolated
aspects. Finally, we discuss how artists’ careers may achieve their
first potential success by understanding the topic distribution of
such careers beyond ML algorithms with a set of input data.

Our solution involves building a network of songs for each artist
and applying aggregation techniques to simplify complex time se-
ries, as Figure 1 summarizes. We use Spotify’s API to collect stream
data and analyze the evolution of artists’ success over time. Hot
streak periods are identified through an individual threshold based
on success percentiles, allowing a fair comparison between artists
of different popularity levels. Advanced data analysis tools address
issues such as data variability and complexity of collaborations.

3 CONTRIBUTIONS

The key contributions of this thesis include: (1) Development of a
taxonomy and generic flow for Hit Songs Science; (2) Analysis of
the evolution of music consumption in Brazil, identifying specific
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Figure 1: Five main stages to identify music genres (topics)
based on hot streaks.

patterns for physical and digital eras; (3) Creation of artist clusters
(Spike Hit Artists, Big Hit Artists, Top Hit Artists) that describe
different levels of success; (4) Proposal of a methodology to mea-
sure the entropy of artists’ careers, identifying exploration and
exploitation phases; e (5) Publication of datasets for replication and
extension of studies: MGD+ Dataset — public available in Zenodo.

Given this thesis’s three research questions, the achieved findings
for each one are summarized as follows.

RQ1. We proposed a generic workflow for Hit Song Prediction, and
we also suggested novel taxonomies for (i) success measures, (ii)
features, and (iii) learning methods used to consolidate the existing
knowledge in HSS. We concluded there is not one “feature” for
an ideal hit song prediction model, as its performance depends on
subjective decisions made in the analysis process.

RQ2. We performed a clustered success analysis to answer the
following questions: are artists’ most successful periods clustered in
time? How to detect the artists’ most successful periods (Hot Streaks)?
First, we witnessed the Hot Streaks and then performed a cluster
analysis to understand if it is possible to distinguish the artists by
their level of success. Next, we analyzed the most popular genres in
the Brazilian market in different eras. Finally, we also verified if the
artists underwent their first period of Hot Streak at similar times.
Our main conclusion is that Brazilian listeners listen to Brazilian
artists as their first option, independent of the era.

RQ3. We investigated whether artists explore different topics reg-
ularly before experiencing their first hot streak (exploration) and
whether they specialize in specific segments from that point on-
ward (exploitation). Hence, we propose extracting relevant topics
in artists’ careers by modeling their songs as a similarity network.
Next, we applied a network’s community detection and LDA al-
gorithms to extract the career topics and then calculate the topic
distribution entropy to measure the variation of topics encountered
over such careers. Finally, we correlated the hot tracks’ timing with
the artists’ creative trajectories to verify changes in the work char-
acteristics. We found that artists explored more topics before and
during their hot streak periods, and then they entered the exploita-
tion phase when they left their hot streak periods. Such findings
are valid for both global and Brazilian markets.

4 CONCLUDING REMARKS

Can computing explain the success of music careers by analyzing
features beyond the results of machine learning algorithms? Yes,
and we do so through a web data-driven approach. By analyzing the
evolution of musical genres and the themes of an artist’s career, we
identified regularities and patterns that lead to periods of success.
This approach sheds light on the creative process in music and
helps identify and nurture creative talent in the industry.
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This thesis uncovered that Hit Song Science has been gaining
ground as a legitimate scientific field since the seminal paper that
challenged its validity as such [10]. In this sense, we analyzed
the evolution of music consumption by comparing data from the
physical and digital eras. In the physical age, artists had to fight to
get ratings on Radio shows and TV. With these appearances, artists
could sell more vinyl records, CDs and DVDs. Generalizing physical
media as records, the most successful artists sold the most. In the
digital age, sales are mainly accounted for by the number of streams.
The more streams an artist has, the higher their success. Finally, we
studied if there is a certain regularity in terms of Exploration and
Exploitation of topics that characterize the artist’s career. Hence,
we proposed a data-driven approach to the artists’ musical genres
to associate them with their songs with topics (genres) associated
with each song, we can then build a timeline and detect the level of
exploration and exploitation of such topics in artistic careers.
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