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Context

Figure: Spotify US 2022 data
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Our Database
Spotify API
Database comes from an API of the leading musical streamingservice, Spotify and was gathered via Kaggle.
Sample size
After filtering of the data the sample size is N=547.
Popularity Score : A black box
The popularity score (0-100) is calculated by Spotify’s algorithm.
Genre Classification
The genre classification may not be perfect due to the subjectivenature of music genres.
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Explanatory Variables
Musical Factors

Variable Details
ACOUSTICNESS Acoustic songs use more ”real” instrumentsDANCEABILITY Describes how suitable is a track for dancingDURATION Duration of the track in millisecondsENERGY Perceptual measure of intensity and activityEXPLICIT TRUE 1 if the track contains explicit contentINSTRUMENTALNESS Detects presence of vocalsKEY Key of the track using standard notationLOUDNESS Measured acoustic intensity in dBMODE 1 if the track is in Major modeSPEECHINESS Detects presence of spoken wordsTEMPO Tempo of the track in BPMTIME SIGNATURE 1x4, 2x4, 3x4 and 4x4
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Acousticness

Positive Impact
The use of some real instruments (piano, guitar, drums, flute) inpopular tracks is very common.
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Danceability

Positive Impact
Popular music tends to be joyful and rhythmic.
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Duration

Negative Impact
Longer songs are expected to be less popular.
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Energy

Negative Impact
Energy is associated with speed and loudness.
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Explicit

Negative Impact
Explicit songs are usually less referenced in playlists, events...
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Instrumentalness

Negative Impact
Very few Hip-Hop tracks are considered instrumental.
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Key

Unknown Impact
It is possible that some keys are more suited for popular tracks.
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Loudness

Negative Impact
Very loud tracks are not expected to be popular in this genre.
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Mode

Positive Impact
Popular songs are often associated with good mood.
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Speechiness

Unknown impact
Most songs are in the 0-0.1 range
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Tempo

Unknown impact
Tempo is often used as an indicator of subgenre.
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Time Signature

Positive impact
Vast majority of tracks with 4/4 time signature.
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Popularity

Dependant Variable
Low popularity tracks and very high popularity tracks are no verywell represented.
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First Regression
Global Overview

Figure: First Regression Results
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First Regression
Result Analysis

• Popularity as the dependent variable
• Jointly significant model:

• F-Statistic [21.49263; 0.00000]
• Model captures more than a third of the variability of thepopularity :

• R²=0.34
• Ajusted R² =0.33
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First Regression
Variable Analysis

• Significant at 99% level:
• Speechiness > Negative impact (importance of lyrics)
• Explicit True > Increases popularity by 11,7
• Energy > Negative impact (hip-hop is not associated withenergy)
• Duration > Negative impact
• Acousticness > Negative impact (electronic sounds)

• Significant at 90% level:
• Danceability > Positive impact (song played in the club)
• Key=1 >(C#)

• Insignificant:
• Tempo > Still a good way to differentiate sub-genres
• Mode > Popular rap songs are not always ”joyful”
• Liveness > the dataset contains few live played songs
• Instrumentalness > Hip-hop songs are not instrumental
• Time Signature > Most songs are 4x4
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First Regression
Fitted popularity analysis

• Comparison with a perfect regression:
• Global understimation
• Large understimation for songs with a popularity > 80

Figure: Fitted popularity plot
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Improving our first regression
Global Overview

Figure: Second Regression Results
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Second Model
First regression Improvement

• KEY=1, TIME SIGNATURE=4
• Taking into account factors beyond acoustics
• Studying the impact of popularity by adjusting the tempovariable:

• Tempo < 100BPM = Rap
• Tempo > 100BPM = Trap

• Studying the impact of the artist’s popularity using the SpotifyAPI:
• New variable: artist popularity

• Studying the impact of featuring:
• New variable: Featuring true
• New variable: Ethnicity
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Explanatory Variables
Social Factors

Variable Details
FEATURING TRUE 1 if the production has a featuring artistETHNICITY 1 if the artist is from a minority groupARTIST POPULARITY A score from 0-100 determined from Spotify
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Conclusion
Musical Factors
Our results suggest that it is possible to partially explain thepopularity of a Hip Hop song by looking at musical parametersfrom Spotify.
Social Factors
Initial results show that the model can improve by taking inaccount the popularity of the artist (featuring and ethnicity appearto be insignificant).
Database problem
The database contains a large amount of Indian Hip-Hop, it wouldbe interesting to see how this model performs with a differentdatabase.
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The End
Questions? Comments?
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