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HA ALS(Koren et al., 2009), BPR(Rendle et
al,, 2009)2F 22> MF 7|8 &dare]&-S o] 2~2ikl
wds THs] YA <1y 2>9F o] FA-
ofoldl 45Ag WAL FAFA.

] ) ) ) (TR
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User 2 1 0 0 s ke |l 0
User 3 0 0 1 S | (0] 0
User M-1 1 0 1 0 1
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(a3 2) |X-010/8 &% WH(Matrix)

<9 2> A user= E8| o8] 2=E IDY dlE
SHAL item =F IDol| sl gt =3

/\-]l]:— e ]O]E])\E o].oﬂ E.;(-]
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H =ollA Z-8sk= TlolE ol Z 707,989719]
dole)7} EASHAT 7+ F¥ o] ~Erttt
O & 46719 o] EghE| o] gtk mebA
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of| = SciPy(Virtanen et al., 2020) 2}°]
B E 83l 45 34 E 3 E(Compressed
Sparse Row(CSR) Matrix)Z Zd|0|&]| 2E-3 4

JH

ot

T
A

5| A~go

O

2 m
o
Jou

r}n:_{
F—li T

28 YL 7Hs0] ALSSH BPR ¢ F9
k<5 dlolel 2 &8skt
ALSS} BPRE}5-S 918l A3 3o wv}etn|

HE <X 3>3 2t o} Eoﬂ AAREA e
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(B 3) ALS, BPR &g

gdrnelE BF sto|mf mj2to|E & AE @
21 S(factors) 100
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2 4(factors) 100
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EE)
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2013) 7'H-& Z-833ith wo|2g}l ALS,
BPR, LightFtM¥} 5Y35HA YHld 2 10072
A5k wWo)2~giq]l RAE S84 Jtem2Vec
22 ZYolg|2E9 +F 3 DR g5t
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ol EE <% 63} 2T},
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1
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(B 6) ltem2Vec A S5 S P12 27 50|HIf2t0H

stolm m2tol e o oy @

Ul 2 (vectore size) 100
o] H4& T & 3
(min_count)

Skip-gram AF-& & H-(sg)

1

1 (skip-gram A}-&)

Hierarchical-softmax A& o % 0
(hs) (negative sampling AF-&)

Negative sampling 7| ~(negative) 50

Y= =7] (window) 300
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Abstract

Research on hybrid music recommendation system
using metadata of music tracks and playlists

Hyun Tae Lee* - Gyoo Gun Lim"™

Recommendation system plays a significant role on relieving difficulties of selecting information
among rapidly increasing amount of information caused by the development of the Internet and on
efficiently displaying information that fits individual personal interest. In particular, without the help of
recommendation system, E-commerce and OTT companies cannot overcome the long-tail phenomenon, a
phenomenon in which only popular products are consumed, as the number of products and contents are
rapidly increasing. Therefore, the research on recommendation systems is being actively conducted to
overcome the phenomenon and to provide information or contents that are aligned with users’ individual
interests, in order to induce customers to consume various products or contents.

Usually, collaborative filtering which utilizes users’ historical behavioral data shows better performance
than contents-based filtering which utilizes users’ preferred contents. However, collaborative filtering can
suffer from cold-start problem which occurs when there is lack of users’ historical behavioral data.

In this paper, hybrid music recommendation system, which can solve cold-start problem, is proposed
based on the playlist data of Melon music streaming service that is given by Kakao Arena for music
playlist continuation competition. The goal of this research is to use music tracks, that are included in the
playlists, and metadata of music tracks and playlists in order to predict other music tracks when the half
or whole of the tracks are masked. Therefore, two different recommendation procedures were conducted
depending on the two different situations.

When music tracks are included in the playlist, LightFM is used in order to utilize the music track
list of the playlists and metadata of each music tracks. Then, the result of Item2Vec model, which uses
vector embeddings of music tracks, tags and titles for recommendation, is combined with the result of
LightFM model to create final recommendation list. When there are no music tracks available in the
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playlists but only playlists’ tags and titles are available, recommendation was made by finding similar
playlists based on playlists vectors which was made by the aggregation of FastText pre-trained embedding
vectors of tags and titles of each playlists.

As a result, not only cold-start problem can be resolved, but also achieved better performance than
ALS, BPR and Item2Vec by using the metadata of both music tracks and playlists. In addition, it was
found that the LightFM model, which uses only artist information as an item feature, shows the best

performance compared to other LightFM models which use other item features of music tracks.

Key Words : Hybrid recommendation system, Cold-start, LightFM, Item2Vec, FastText, Pre-training
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