Cold-starting collaborative filtering for music

recommendations using social tags

In music streaming services, users' listening activity represents an abundant source of data (commonly referred to as implicit feedback).

Collaborative filtering methods can be successfully applied to implicit feedback [1], but they suffer from the cold-start problem. We show

how to mitigate the cold-start problem for new artists using a hybrid model that combines listening activity and social tags into a joi
matrix factorization scheme. In contrast to previous models, we address the weak labeling nature of social tags by weighting them
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according to their relative importance in the dataset, similarly as it is done with implicit feedback [2]. Our model is able to mitigate the _
cold-start problem for new artists, based on experiments on real Last.fm data [3]. andreu.vall@jku.at
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The proposed model combines user-artist playcounts with Cost function
user-tag counts and artist-tag counts (i.e., how often a user has Latent factors factors
applied a tag and how often an artist has been labeled with a P, fact % B ~ 7\ 2
tag). Latent factors for users, artists and tags are estimated in a . aCXors = @ J(P,Q,X) = Z w(a, Ryq) (Rua — PuQa)
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We compared our model combining implicit feedback and tags 609, -
(i.e., Hybrid) with a plain collaborative filtering (CF) model for Discussion
implicit feedback. We used a dataset of Last.fm listening events, = , . , ,
. . G Artists with a single occurrence in the dataset are
top tags used by users and top tags applied to artists, collected Y | ded by CF Hubrid b
through the Last.fm API [4]. For each observed user-artist pair in @ Poor Y re?commen P DY &8 e yored fds MO
the dataset, we measured the ability of each model to identify E @ 409 - information algout them and produces be.tte.r
the artist as relevant for the user. The user-artist pairs were QO 0 recommendations. The more often an artist is
assigned to subsets defined by the artist frequency in the % ” observed in the dataset, the smaller the difference
dataset. We report the expected percentile rank computed by O o O OIS EMEE SELOEs.
5-fold cross validation for each model and each subset. K E
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Artist Frequency In the User—Artist Matrix
We trained C'F and Hybrid using 80% of the data. The table
i . The user likes
shows the predicted expected preference 7y, of a selected Two artists share a tag _
user u for four different artists she listened to, but belong to the > -« one of the artists
20% of data withheld for test. C'F'is not able to identify that
the first and the fourth artists were interesting for the user,
while Hybrid is able to do so. The intuition behind the model
is depicted in the figure. .
/ psychedelic /
- CF Hybrad
Artist Name Z- Z, 9ot
Feliu Ventura 0.00 0.61
Joan Colomo 0.35 0.75 This might be a relevant
Manos de Topo  0.23 0.64 recommendation
Mazoni 0.00 0.69
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