
SONGS	GRAPH
High Level Features
acousticness Acoustic or electric?
valence Is the song positive or negative?
energy How energetic is the song?
liveness Is it a “live” recording?
speechiness How many spoken words?
danceability Is the song danceable?
tempo Normalized BPM.
instrumentalness Is the song instrumental?

Social Features
artist discovery How unexpectedly popular is the artist?
artist familiarity How familiar is the artist?
artist hotttnesss Is the artist currently popular?
song hotttnesss Is the song currently popular?
song currency How recently has it become popular?

Temporal Echonest Features
statistics on echonest segments Described in [22]

Metadata Features
genre ID3 genre extracted from tags given by LastFM api

Improve features: Large Margin NN 
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Song	recommendation	with	Non-Negative	Matrix	
factorization	and	graph	total	variation

PLAYLISTS	GRAPH

• 101,343 playlists (Art of the Mix)
• 30+  playlist categories
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rock 0 1 0 0 0 1
rock 0 1 1 0 0 1
pop 1 0 1 1 0 0

RESULTS

Cosine NMF GNMF �1 = 0 �1 = 0.3
only [16] [10] �2 = 1 �2 = 0.7

Test 0.208 0.248 0.181 0.153 0.146
Sampled 0.226 0.319 0.211 0.164 0.074
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OPTIMIZATION
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Convex sub-problems:

Fenchel duality:

Saddle point problem:

Primal dual algorithm:
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Dual variable


