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Who am 1? A little about me!

. Also a full-time mom!
Statistician at work!

And with some hobbies!



A Scientist with a Special Hobby

In addition to being a data scientist, | have a special hobby: | am a big fan of the
songs of Luciano Ligabue, the Italian rock singer and songwriter.

Introduction Here are some of my favorite tracks:
Urlando contro il cielo
Certe notti

Piccola stella senza cielo_

/




A Cause Close to My Heart

Introduction

As a woman in science, | am deeply passionate about several important issues

Women in Science: Encouraging more women to pursue careers in science
and technology.

Women's Rights: Advocating for equal rights for women in all aspects of
life.

Ending Violence Against Women: Raising awareness about gender-based
violence and supporting e orts to combat it.



My Contributions Over the Years

Introduction

Over the years, | have actively contributed to initiatives and participated in even
where these themes were central.

o Sisterhood as a Key
Women statistically Element Against Violence o
signi cant! Against Women Now, this is it.
2022 2024 2025



Why Discuss Musical Data on a Women in Math Day?

Introduction

Despite driving innovation in STEM, women are still underrepresented|especiall
in music technology and data science.
Why focus on musical data?

Math & Music: Both are deeply connected through patterns, statistics, anc
analytical thinking.

Underrepresentation: Women remain signi cantly underrepresented in
music technology and data science.

Gender Insights: Analyzing data helps uncover representation gaps and
assess women's impact in these elds.



Women in STEM: A Decade of Stagnation

Notable Drop: Hungary fell by 5 percentage points to 29%.
Largest Increases: North Macedonia: 40%4 50%;
Introduction Netherlands: 21% 31%;Morocco:39% 49%
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Statistics and Music? Not So Strange!

Music and

Statistics If you think applying Statistics to music sounds unusual, think again!
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Statistics If you think applying Statistics to music sounds unusual, think again!

The International Society for Music Information Retrieval (ISMIR)  (
https://www.ismir.net/)

Founded in 2008, ISMIR is a non-pro t organization based in Canada.

It brings together researchers, developers, educators, and industry professionals.
Focuses on extracting, searching, and organizing music-related data.

Hosts an annual conference to share advances in Music Information Retrieval (MIR).

MIR combines musicology, cognitive science, Al, data science, and engineering to help us better
understand and interact with music.
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Music and

Statistics If you think applying Statistics to music sounds unusual, think again!

The International Society for Music Information Retrieval (ISMIR)  (
https://www.ismir.net/)

Founded in 2008, ISMIR is a non-pro t organization based in Canada.

It brings together researchers, developers, educators, and industry professionals.
Focuses on extracting, searching, and organizing music-related data.

Hosts an annual conference to share advances in Music Information Retrieval (MIR).

MIR combines musicology, cognitive science, Al, data science, and engineering to help us better
understand and interact with music.

Statistics in music?
It's not just real|it's a whole eld of study!
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From Raw Data to Knowledge: Music Data Mining

How do we turn scattered musical data into useful insights?
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From Raw Data to Knowledge: Music Data Mining

How do we turn scattered musical data into useful insights?
TR Through Music Data Mining , a process that uncovers hidden patterns and
statstes structures in music-related data.
Key Steps:
@ De ne the goal: What do we want to discover?
@® Select relevant music data (audio features, lyrics, metadata, etc.).
® Clean and preprocess the data.
® Apply data miningtechniques: choose the right tools and statistical methods
O Interpret the results.
® Visualize ndings in a clear and meaningful way.



From Raw Data to Knowledge: Music Data Mining

How do we turn scattered musical data into useful insights?
TR Through Music Data Mining , a process that uncovers hidden patterns and
statstes structures in music-related data.
Key Steps:
@ De ne the goal: What do we want to discover?
@® Select relevant music data (audio features, lyrics, metadata, etc.).
® Clean and preprocess the data.
® Apply data miningtechniques: choose the right tools and statistical methods
O Interpret the results.
® Visualize ndings in a clear and meaningful way.
By following these steps, we can extract valuable knowledge from musical data!



What Musical Data Will We Analyze?

We will explore di erent types of musical data to gain insights into music trends
and patterns.

Music and
Statistics
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Spotify Audio Features

Spotify Web APl makes users able to extract several audio features of songs

Audio Feature
Analysis



Which Musical Features Should We Analyze?

It depends on the research question!
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Which Musical Features Should We Analyze?

It depends on the research question!

Popularity Analysis: Usesstreaming data, from simple frequency
distributions to advanced models.

Audio Feature
Analysis

Genre Classi cation : Employs clustering techniques and classi cation
algorithms.

Temporal Analysis: Examines trends in song popularity over time.

Spatial Analysis: Studies the geographic distribution of traditional folk
music.

Preference & Recommendation Systems: Explores user behavior to
improve music suggestions.



Which Musical Features Should We Analyze?

It depends on the research question!

Popularity Analysis: Usesstreaming data, from simple frequency
distributions to advanced models.

Audio Feature
Analysis

Genre Classi cation : Employs clustering techniques and classi cation
algorithms.

Temporal Analysis: Examines trends in song popularity over time.

Spatial Analysis: Studies the geographic distribution of traditional folk
music.

Preference & Recommendation Systems: Explores user behavior to
improve music suggestions.

Choosing the right data depends on what we want to discover!



Audio Feature
Analysis

Some works
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Sentiment analysis of musical taste: a cross-European compariRaul
Elvers (2019)

Blue Christmas: A data-driven search for the most depressing Christmas
song Caitlin Hudon (2019)

KendRick LamaRDavid K. Laing (2017)
What is Kent's most depressing songRilip Wastberg (2020)

Using Data to Find the Angriest Death Grips Songvan Oppenheimer
(2018)

Hierarchical clustering of David Bowie recordslyssa Goldberg (2020)
tayloR, Simran Vatsa (2021)

Long Distance Calling: Data Science meets Post-Rock Sebastian Kuhn
(2019)



Streaming Data and Popularity

Spotify allows users to track the total monthly streams for their favorite artist
and individual tracks.

gl e Track Popularity Index A score from 0 to 100 based on the number of times
a song has been streamed and how recent those streams are.
Similarly, you can view:
Artist Popularity Index: Re ects the popularity of the artist as a whole.
Album Popularity Index: Derived from the average popularity of the tracks
within the album.
Observations:

Popularity metrics are not updated in real-time.
Di erent versions of the same song have separate popularity scores.



Spotify Data for Luciano Ligabue - December 3, 2024

Database size: 419 rows, 39 columns
Number of albums: 24
Number of tracks: 352
Release date05/11/1990 - 12/04/2024
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Album Popularity Index
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Emotional Rollercoasters: Valence

Valencemeasures the prevalence of positive emotions relative to negative
emotions.
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Comparison of Singer-Songwriters: Energy
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Energy vs Positivity
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Danceability vs Instrumentality
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