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simJS(A,B) =
|A ∩B|
|A ∪B|

A B

U = {u1, u2, . . . , u5}

I = {i1, i2, . . . , i10}

i1 i5

i2 i3 i3 i6 i8



u2 u3

u4 u5

U
I

user/item i1 i2 i3 i4 i5 i6 i7 i8 i9 i10

u1 5 4 3 2 4 4 5
u2 5 4 2 2 3
u3 4 3 3 5 4
u4 5 1 5 4 1
u5 5 4 1 1 1

(u1, u2)

(u3, u4) (u4, u5) .99

(u1, u5) (u3, u5) (u1, u4) .79 .81 .82

(u2, u5) (u2, u4) (u4, u5)

(u4, u5)

(u1, u5) (u3, u5)

(u3, u4)



COSINE
user u1 u2 u3 u4

u2 0.99
u3 0.98 0.92
u4 0.82 0.98 0.99
u5 0.79 0.98 0.81 0.99

PEARSON
user u1 u2 u3 u4

u2 0.93
u3 0.52 0.20
u4 -0.39 0.96 -0.51
u5 -0.06 1.00 -0.30 0.94

JACCARD
user u1 u2 u3 u4

u2 0.33
u3 0.33 0.25
u4 0.50 0.25 0.25
u5 0.71 0.25 0.43 0.43

u3 u4

(u1, u5) (u1, u4)

(u2, u3) (u2, u4) (u2, u5) (u3, u4)
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Precision =
TP

TP + FP



Recall =
TP

TP + FN

β

β

Fβ =
(1 + β2) · (Precision ·Recall)

β2 · (Precision+Recall)
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Items No.
Logs 27MM

Listeners 594K
Artists 555K

Albums 900K
Tracks 7M
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Method Explanation
TZ0xCORR Cross-correlation with TZ0 music listening histories

FF_LM Forward-only local minima of people’s music listening histories
FB_LM Forward-backward local minima of people’s music listening histories

SEAS_TZ0xCORR Cross-correlation with TZ0 music listening histories, seasonally decomposed
SEAS_FF_LM Forward-only local minima of people’s music listening histories (seas. decomposed)
SEAS_FB_LM Forward-backward local minima of people’s music listening histories (seas. decomposed)

±
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Ranking Artist Name Total logs (M)
1 The Beatles 149.3
2 Radiohead 139.7
3 Muse 100.0
4 Coldplay 91.8
5 Pink Floyd 86.4
6 Metallica 79.2
7 Red Hot Chili Peppers 77.0
8 Linkin Park 74.7
9 Arctic Monkeys 71.7

10 System of a Down 63.1
11 Lady Gaga 62.5
12 Nirvana 59.9
13 Placebo 56.9
14 Nine Inch Nails 56.0
15 The Killers 55.6
16 Foo Fighters 54.1
17 Daft Punk 52.4
18 Britney Spears 50.1
19 Green Day 49.9
20 Iron Maiden 49.5





Ranking Album Name Artist Name Total logs (M)
1 Favourite Worst Nightmare Arctic Monkeys 18.1
2 Absolution Muse 16.2
3 For Emma, Forever Ago Bon Iver 16.0
4 xx The xx 15.3
5 Black Holes and Revelations Muse 15.2
6 In Rainbows Radiohead 14.9
7 Oracular Spectacular MGMT 13.6
8 Hybrid Theory Linkin Park 11.8
9 Toxicity System of a Down 11.8

10 OK Computer Radiohead 10.4
11 Fleet Foxes Fleet Foxes 10.1
12 A Rush of Blood to the Head Coldplay 10.0
13 High Violet The National 10.0
14 RIOT! Paramore 9.8
15 Room on Fire The Strokes 9.8
16 Silent Alarm Bloc Party 9.6
17 Only by the Night Kings of Leon 9.4
18 In the Aeroplane Over the Sea Neutral Milk Hotel 9.0
19 Tourist History Two Door Cinema Club 9.0
20 xx The xx 8.9





Ranking Track Name Artist Name Total logs (M)
1 Crystalised The xx 3.4
2 Intro The xx 3.1
3 All I Need Radiohead 2.7
4 Heart Skipped a Beat The xx 2.5
5 Time Is Running Out Muse 2.4
6 Paper Planes M.I.A. 2.3
7 Rolling in the Deep Adele 2.2
8 Californication Red Hot Chili Peppers 2.2
9 15 Step Radiohead 2.2

10 Skinny Love Bon Iver 2.2
11 Reckoner Radiohead 2.1
12 Hysteria Muse 2.1
13 Supermassive Black Hole Muse 2.1
14 Feel Good Inc. Gorillaz 2.0
15 Hurt Johnny Cash 2.0
16 Paparazzi Lady Gaga 2.0
17 Someone Like You Adele 2.0
18 Faust Arp Radiohead 2.0
19 Rebellion (Lies) Arcade Fire 2.0
20 The Pretender Foo Fighters 1.9



x k mx,k,male

mx,k,female

gx,k x

k

gx,k = mx,k,male −mx,k,female

x Sk k

k Fk k

fx,k x k

fx,k =
Fx

Sx





0.050

0.075

0.100

0.125

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Age

Ar
tis

t m
ai

ns
tre

am
ne

ss

0.0050

0.0075

0.0100

0.0125

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Age

Al
bu

m
 m

ai
ns

tre
am

ne
ss

0.0004

0.0008

0.0012

0.0016

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Age

Tr
ac

k 
m

ai
ns

tre
am

ne
ss





0.75

0.80

0.85

0.90

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Age

Ar
tis

t e
xp

lo
ra

to
ry

ne
ss

0.87

0.90

0.93

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Age

Al
bu

m
 e

xp
lo

ra
to

ry
ne

ss

0.96

0.97

0.98

0.99

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Age

Tr
ac

k 
ex

pl
or

at
or

yn
es

s



0.75

0.80

0.85

0.90

20 30 40 50
Age

Ar
tis

t e
xp

lo
ra

to
ry

ne
ss country

BR
DE
PL
UK
US

0.84

0.87

0.90

0.93

0.96

20 30 40 50
Age

Al
bu

m
 e

xp
lo

ra
to

ry
ne

ss country
BR
DE
PL
UK
US

0.96

0.97

0.98

0.99

20 30 40 50
Age

Tr
ac

k 
ex

pl
or

at
or

yn
es

s

country
BR
DE
PL
UK
US



0.75

0.80

0.85

0.90

20 30 40 50
Age

Ar
tis

t e
xp

lo
ra

to
ry

ne
ss

 

gender
f
m

0.850

0.875

0.900

0.925

0.950

20 30 40 50
Age

Al
bu

m
 e

xp
lo

ra
to

ry
ne

ss
 

gender
f
m

0.96

0.97

0.98

0.99

20 30 40 50
Age

Tr
ac

k 
ex

pl
or

at
or

yn
es

s 

gender
f
m





0.07

0.08

0.09

0.10

20 30 40 50
Age

Ar
tis

t f
rin

ge
ne

ss

gender
f
m

0.34

0.36

0.38

0.40

0.42

0.44

20 30 40 50
Age

Al
bu

m
 fr

in
ge

ne
ss

gender
f
m

0.20

0.21

0.22

0.23

0.24

0.25

20 30 40 50
Age

Tr
ac

k 
fri

ng
en

es
s

gender
f
m



0.0

0.1

0.2

0.3

AU BR CA CZ DE ES FI FR IT JP MX NL NO PL RU SE UA UK US
Top countries

Ar
tis

t f
rin

ge
ne

ss





0.00

0.05

0.10

0.15

15 to 24 25 to 34 35 to 44 45 to 54
Age group

Ar
tis

t m
ai

ns
tre

am
ne

ss

0.75

0.80

0.85

0.90

0.95

1.00

15 to 24 25 to 34 35 to 44 45 to 54
Age group

Ar
tis

t e
xp

lo
ra

to
ry

ne
ss

0.00

0.05

0.10

0.15

0.20

15 to 24 25 to 34 35 to 44 45 to 54
Age group

Ar
tis

t f
rin

ge
ne

ss





Age group

Ar
tis

t g
en

de
re

dn
es

s

Male
Female

15 to 24 25 to 34 35 to 44 45 to 54
-0.03

-0.02

-0.01

0.00

0.01

0.02

0.03

Gender



f Xn×f Ym×f

X

Y





f

f



John_ColtraneKraftwerk

Dr.Dre

Lady_Gaga

Black_Sabbath

Janis_Joplin

The_Rolling_Stones

Madonna

Miles_Davis

Rihanna

OutKast

Beastie_Boys

Spice_Girls

Bob_Marley

Joy_Division
The_Clash

The_Beatles

Britney_Spears

Dead_Can_Dance

The_Cardigans

The_Cure

Daft_Punk

David_Bowie

LCD_Soundsystem

Autechre

Ozzy_Osbourne

Run_D.M.C.

Metallica

Iron_Maiden

Aretha_Franklin

Cher
Christina_Aguilera

Sun_Ra
Steve_Reich

Whitney_Houston

Moondog

Kylie_Minogue

Dolly_Parton

Clan_Of_Xymox

Atom_Heart

2

2

2 0 2

Factor 1

Fa
ct

or
 2

0 1 2-1-2

0

1

2

-1

-2



λ f

λ

f



f λ

[ × − , × − ]

λ × − f

25





D
em

og
ra

ph
ic

a:
 a

ge
 g

ro
up

 
g:

 g
en

de
r 

c:
 c

ou
nt

ry
 

Pr
ofi

lin
g

e:
 e

xp
lor

at
or

yn
es

s 
m

: m
ain

str
ea

m
ne

ss

0.
8

0.
9

1.
0

1.
1

1.
2

u.m.e

u.e

u.g.e

u.a.m.e

u.a.g.c.m

u.a.c.m

u.g.c.m

u.m

u.g.c.e

u.g.m

u.a.g

u.a.g.m

u.a.g.m.e

u

u.c.e

u.a.e

u.a.c.e

u.g.c

u.c.m

u.c.m.e

u.a.g.e

u.a.g.c

u.g.m.e

u.c

u.g.c.m.e

u.a.g.c.m.e

u.a

u.a.c

u.a.c.m.e

u.a.m

u.g

u.a.g.c.e

U
se

r−
si

de
 d

at
a 

co
m

bi
na

tio
n

RMSE Testing dataset

baseline u







0.8

0.9

1.0

1.1

1.2

u

u.
c.

e

u.
a.

e

u.
a.

c.
e

u.
g.

c

u.
c.

m

u.
c.

m
.e

u.
a.

g.
e

u.
a.

g.
c

u.
g.

m
.e u.
c

u.
g.

c.
m

.e

u.
a.

g.
c.

m
.e u.
a

u.
a.

c

u.
a.

c.
m

.e

u.
a.

m u.
g

u.
a.

g.
c.

e

Best user−side feature combinations

R
M

SE
 T

es
tin

g 
da

ta
se

t
Demographic
a: age group 
g: gender 
c: country 

Profiling
e: exploratoryness 
m: mainstreamness 

Context
  weekday 
  weekend 
  fullweek
























































































