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Introduction
Musical playlists have become very popular
means of listening to music. User can create
their own musical lists according to the
preference at some applications such as Spotify,
Pandora, Youtube. Such applications
recommend songs to the user with regard to
the user preference. Since there are more songs
than ever at music listeners’ fingertips,
generating or recommending musical playlists
has been more challenging. For this reason, our
project explores generating the musical playlist
based on seed songs and their features
extracted from various methods.

Dataset
Our data comes from the following sources:
•Million Song Genre dataset (MSD)[1]
•Musicxmatch dataset (mxm)[2]
• Spotify[3]
The final data is created by combining these
data sources.

Genre Number of Tracks
classic pop and rock 5772
folk 2370
soul and reggae 796
metal 780
punk 660
pop 523
dance and electronica 417
jazz and blues 258
hip-hop 64
classical 27
total 11667
Table: Distribution of tracks in dataset over genres

Features
Features gathered from MSD and Spotify are
taken as raw. On the other hand, using the lyrics
from mxm dataset, lyrics categories are
generated with Latent Dirichlet Allocation and
ten features regarding these categories are
derived.
•MSD features:
– Tempo, Timbre, Genre, Danceability, Energy
• Spotify features:
– Tempo, Danceability, Energy, Loudness, Speechiness,
Acousticness, Instrumentalness, Liveness, Valence
•mxm features:
– Lyrics Categories

Methods
For playlist generation, both supervised and
unsupervised methodologies are investigated.
We have used a few classifiers on both binary
and multiclass genre classification problem. For
graph models, two clustering models and one
probabilistic model are generated for predicting
playlists based on similarity with a seed song or
weighted feature.
1.Classification
– Logistic Regression
– Support Vector Machine
– Random Forest Classifier

2.Graph Models
– KMeans Clustering
– Affinity Propagation
– Probabilistic Song Generation with distance

Results

Results for multiclass classification is below:

Classifier Training Acc CV Acc Test Acc
Random Forest 0.99 0.61 0.64
Logistic Regression 0.66 0.64 0.67
SVM 1.0 0.49 0.50

Table: Multiclass Classification

For each genre, binary classification is applied
and average accuracies for classifiers can be
seen below:

Classifier Training Acc CV Acc Test Acc
Random Forest 0.99 0.91 0.93
Logistic Regression 0.93 0.92 0.93
SVM 1.0 0.9 0.9

Table: Binary Classification Overall

For each model, ten playlists are generated with
choosing random seed songs and several
metrics are calculated. For each playlist,
distance of seed song to playlist songs and
distance within playlist songs are computed.
These distances are normalized by dividing
maximum distance in dataset. The average of
these metrics over playlists are below:

Model AvgDisToSeed AvgDistBtwPL
KMeans 0.128 0.121
Affinity Propagation 0.148 0.147
Probabilistic Model 0.169 0.210

Table: Graph Models Distances

For comparison, average distance in dataset is
0.164.

Conclusion
From the results we obtained, the best
performing classifier in the dataset is Logistic
Regression in both binary and multiclass
classification. From graph models’ results, we
see that clustering models generate playlists
whose intraclass similarities is high whereas
probabilistic model creates more diversified
playlists by nature. This model is suitable for
generating discovery playlists.
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