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Content Recommendation for Known Group
Based on Behavioral History and Individual Preference

SEKO Suunicur*® YAGI Takasui®? MOTEGI ManaBul® MUTO Suinyo!l:d)

KOBAYASHI Toru!-®

Abstract: This paper proposes an algorithm to estimate the appropriate content for groups of people who
know each other. In order to achieve high recommendation accuracy, we focus on the group characterize,
which is the content selecting tendency of the group. Our algorithm estimates the group characterize and
calculates recommendation scores based on the Power Balance Map using individual preference for genres
and shared history. We verify that the proposed algorithm recommends appropriate content for groups.
Evaluation results show that our proposal improves recommendation accuracy and may help to find Novel
Content.

Keywords: content recommendation, group recommendation, recommender system, preference estimation

Vol.2012-CDS-4 No.17

2012/5/11

1. 0000

oobobooooobooooobooooobooooooono
coooboooooooobooooooooobooooo

I NTTOODOOOOOODOOOO
NTT Cyber Solutions Laboratories

2 NTTOODOOOODOOOOO
NTT Resonant Communication

) geko.shunichi@lab.ntt.co.jp

b)  t-yagi@nttr.co.jp

©)  motegi.manabu@Ilab.ntt.co.jp

4 muto.shinyo@lan.ntt.co.jp

) kobayashi.toru@lab.ntt.co.jp

© 2012 Information Processing Society of Japan

gogboobboboboobooboobbooboboon
gogboobboobboobooboobboboboon
gogboobooboobobooboobbooboboon
gobboboooobbboooobbbooooon
(0000000000000 00000DOUO0OOO0O
0000000000000 Amazon.com [2] 00000
gogboobboobboobooboobboboboon
00000000000 0O0O0O0DoO0OUOn 3)oooo
gogbooboboobboobooboobbooboon
0000000000000 0 4oouoooooooo
gooooobooo Tvoooobooooooooboog



gogoooooood
IPSJ SIG Technical Report

coobooooooocooooooooboOooooooo
cooboooooooooooooooboooooooo
cobobooooooocooooooooboooooooo
ooooboooooooobooooooooobooooo
cobobobooooooooooooooboOooooooo
coboooooooooobooooooooooooo
cobobobooooooooooooooboooooooo
cooobooobooocoooboooooooooooooo
oobooooboooboooobooooooboooon
oobooooboobooooooobooooooooooaon
ooooo Tvooooooooooooooooooo
cobobooooooooobocoooooOooooooo
OTvOioOoOoOoooooooooooooooooooo
cobooboooooocoobooOooooboOooooooo
cooboodoooooooboooooboOooooooo
cobooooooboooobooooooooo

gooooooooocoooobo 20000000000
o000 (O00oooooo0o0oooo)ooooooo
cooooooobooooooboooooobooooo3ao
coooboooooocoobooooooboOooobooooo
4000 TvOOOOOOOOOOOOOOOOODOOO
cooooooobooooobosboboboooobooon
ooo

2. 0000

gooooooobooobooobooobooooon 2
ooooooooood
ooooo1 dooodd
ooooo 2 goo

goooooooooooooooooooboooaon
oobooooooooooboooooooooobooooo
cobobooooooocoooooooooOooooooo
coboboboooooooobooooooooooooo
O0o00oooooO0oooo (ooo Tvoooo)oo
otoboooobooooobOooooooooboooooaon
coboboooooooooboooooooOooooooo
OOo000O0O000OO0O0000OO0O000000O00YuO
coooboooooocoobooooooboooobooooo
cobooboooooocooobooooooboOoobooooo
Oooooooooooo [bo

Oo0o0ooO0oooO0o0ooOo0(ooooooooo
OOooo0o0oooooOo)oooooUoooooooo
coboobooooooooboooOoooboOooobooooo
cooooooobooooobooboooob 2000000
OO0OMashtodf 00 O00OD0OO0ODOO0O0O00OODOOOOOO
cboobooooooooobOooboobobOoooooao
O00U0ooO0o0o0oooOo0ooooo eoooooo
OConner 0 O00OO0O0O0O0O0OOCOOO0ODOODOOOO

© 2012 Information Processing Society of Japan

Vol.2012-CDS-4 No.17
2012/5/11

00000000000000000000000000
0000000 [7JdJameson 000000000000
00000000000000000000000000
00000000 [8]dGoren-Bar0 (900000000
00000000000000000Yud [5] 0 Shin O
[10)000000000000000000000000
00000D0D00000000000D0D000000Yu
00000000000000000000000000
00000000000000000000000000
00000 [5J0000Berkovsky 0000000000
00000000000000000000000000
[11)00000000000000000D0000000
00000000000000000000000000
0oo

0000000000000000000000000
0000000000000000000 0100000
0000000 AODOOBODOOOOODOOOO
000000000000 ADDODOODOOODO0
0BOOODDDDOOO0OO0OO0O0OO0OODDDOO000O0OOO
00000000000000000000000000
00000000000 100001000000000
00000000000000000000000000
0000000000000 ADOOOODOD BOODO
00000000000000000030000000
0000 1000000000000000000000
00000000000000000000000000
00000000D00000000000D0000000
Sotelo 0000000000000 D000D0O0O0O0
00000000000000000000000000
000000000D000000D00000000 [12)0
00000000000000000000 200000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
ooooooon

3. 0000

3.1 O0OoOooo
O0000o000Doooooooooooooooog
000 Power Balance Map OO OO0 00O O0QOQOOOO
O000000Power Balance Map OO O OO0OO0O0OOO
000 (DooOo0ooO0ooOo0oOoU0ooooooo
0o0o0oo00oooooDooooooooooooon
o00O0)0o0o0oo0ooOoooOoU0oooUooo
o00000o (UoooooooUoooooo)oooo
0000000000000 200000 AODODOO B
0O0O0O0O0oOoDOD0ODO0 Power Balance Map O 0O 0O 0O
0000000000000 AdDoOooooooooo



gogoooooood
IPSJ SIG Technical Report

1. Weighted Average

=
(o)

Rating of user B

The area of
high recommend score

AN
low  Rating of user A ‘high

2. High Average &
Low Standard Deviatio 3. Avpiding Misery

highg™ /—7. highg™
/

O\

Rating of user
Rating of user B

o )

low  Rating of user A ‘high low Rating of user A ‘high

01 000000000000 00DO00D (DoooOo)ooo
oooooooo
Fig. 1 These graphs show the relation between aggregate

methods and individual profiles.
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Table 1 A sample of rating table for genre

Genre User A Rating | User B Rating
Action 5 2
SF
Comedy 3 3
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Fig. 4 The method used to calculate similarity level between
new content and watched content on the Power Balance
Map.

oooooooooooooTvooooooooooo
cooooooooooobooooooOobocooobooooo
cooooooooocoobooooooOoboooobooooo
ooo

4.1 OD0OO0O0OOOOOOOoO
000000000 Power Balance Map 0000 OO
oooooooOoobOooboobooobooTvVOODOO
oooooDboOo TvVOoOoOoooooo 3goboooao
g0ooCo0o0ooOooooooooogoooooo
ooooooooo:. ooooooooooooo Tv
oO000oOoOoO00oDbDOoOoOooooOoOobooogo 3o
O Rating List of each Member OO0 O OO0O0OO0O
oOo0oooOoOoopooooooo TVOOoOoDoo
OOobDoO0DOOoO00OboOoOooOooooooooogs
O00o0Ooooolibooo3gooospobooooga
204000000000000DOOTVODOO
0OTVDOOOOOO 00000000000 104
00 (0000O000o00oooUooOoooooo
O00)0ooooooo
ooopoooTvVvODOOOOooOo:. ooooogo Tvo
gdooooOoOoOoOoOoOoOoOoOOOOOOOOOOoO
TVOOODODOODOOO 300 Behavioral History
of Group0ODOODODOOCOOOOOOOOODODOO
0000000 s00D0C000O0OOOOODDOO
00 TvOoOooOooooooooo TvVOOOooO (1o
j0)000oo0oUoUoOooooo TVOOOoOOOo
OO000oOo0oO00ooOOooooboo TVOOODOoOOo
0122340000000 0C00000O0DODOOCOO
ooooooodgo1vedredel 000D OOO
googo Tvooood:. gbogo Tvoooooood

*1 http://tv.so-net.ne.jp/

© 2012 Information Processing Society of Japan

Vol.2012-CDS-4 No.17
2012/5/11

ocoooooooooTvVOOOOOOOoooD 30
O New Content 0000000000000 OOO
oooboooobooooooooboooooogd
oooooooboooooooooboooooog
TVvOoOooooooooo “oobocoooooooo
ooo0oomoon0”00000000000000
cboooooooooobooooobooboooond
Oooooooooooo TvVOOoOOoO (1030) 0
ocoooooooooOoOODO TVOOOODODOO
coooooobooooOooooooooboodOogad
coboobooooobooooooOoooooooond
76300000000 TvOOOOOoOoOoooooo
OO0oO000O2000 TvOOOoOoOoOoOOoOooooo
ocooooooDoOoOO TvOOOOoOOOoooooo
oooTvOOooooooooDoo

42 QOO0OO0OO0OOOOOO
goooOoOoOoOoOoOoOOOD 200000000 OO

gooooOopoOoOoOoOoOopoOoOopDOoUoDOoUOpDboOoDoOo

o0o00oo0ooO0ooo0ooUoooooOooOooooo

(O O O Appropriate Precision) 00000000000

ooobDooOooooOoooooOoooooogooTvO

00o0o000o0oooooooooooOooooooo (o

0 O Novelty Precision) 00 0000000000000

gooooOooOoOoOoOoOopoOoOopDOUODOUODOoODO

0000 [4o0000b00oU0o0ooUoOooouoo

000000000 00oO0ooooooo [15), 160000

gdo0o0oO0o0oQ0OoOoQoUoOoOoUODUOUODUOUOLDOoOoO

ooooo

Stepl OOO0O0ODOOO 1000000 TVOOODO
Or3000000

Step2 OOO0O0OOOOOTVOOOOOOOOODO
000000000 (0000000430000
0)00oO0oo0oooooooo

Step3 Step2 0000000 DOODOOODOOOOOO
o00moooooooooooooo TvVOOOO
0000 KOOOOOoOooooooooo 20000
goooooooo

Step4 OOOO0OOOOOOODO SteplOd0O Step3 00O
goooo

Stepb DODOODOODOODOODOODOODO overallO 30
oooooo

OOooO0oOoDOOoO00ooOooOooooo TVOOOOoOoOo

gd00oO0O0o0oQ0OoOoQ0OoOoQOOoDUOUOoOUObDOoOboO

godoooOoOoOoOoOOoOoOoOODO 200000OOLDO

oooo

4.2.1 Appropriate Precision

Appropriate Precision 0 00000000000 TVO



gogoooooood
IPSJ SIG Technical Report

Appropriate Programs(A)

Watched Genre
Combination(W)
Recommended Programs(R)

05 0000000000 00O00O0D000O0 Venn diagram

Fig. 5 Venn diagram to explain each precision metric

000000 (O 500 Recommended Programs) O O O
00000000o0oooOooOoOoOoooooo TVDODOD
(O 500 Appropriate Programs) 0000000000
0o0o0oooooobooo soboooooobooooon
Appropriate Precision 00000 (5) 0000000

RNA
R

Q)

Appropriate Precision =

4.2.2 Novelty Precision
goodoooooooobooobobboboooooad
do0oobooooobobooooboboooooa
O00O0OO0ODOO0OO0OOOHerlocker 00O O0O0O0OOOOOO
00000000 (boooUooooo)ooooooo
0000000000000 o0o0 (ooooo)ooo
00000000000 [17]000 [17) 00 O Novelty O
Serendipity 00 00000000 DOOO0OOOOOOOOO
gooooOoOoOoOoOoOooOoOoOoOooooooooooo
0000D0O0000DO0O0D0O0OD0ODOONovelty Precision O
0000000000000 Novelty Precision0 00000
gooooOoOoOoOoOoOoOoOoOoOoOoOoOooooooooo
OoO0TvOoOoOooooooooooooooooooo
OO00@Mmooopoooooooooooooooooo
ooboOoooTvOoOoOoooooobooobooOooooo
ooooooooO0oO0o0omooooooooooog TV
oooooboOooooooooooo TvODOOOoOoo
oooooooboOoooobooobpoobooooo TvVOOO
0000D00D0O00D0O0ONovelty Precision 0 OO 500
O00omoooo TVOO (R Ooooooooooo
gooooo Tvoooooooooopoooo TvVOo
O (weioOoUooomooooooooooooooo
000000 TVODO (A)D0oDoooooooooooo
O0o000oo0ooooO (eooooooo

RNANWE®

RNWe ©)

Novelty Precision =
4.3 O0OOOOO

ubooooooooobOoobOboooObocDbOOo 2000
cooooooooocoobooooooOoboooobooooo

© 2012 Information Processing Society of Japan

Vol.2012-CDS-4 No.17
2012/5/11

gooboobo
(1) 00000 (Weighted Average Method)
(2) 000000 (Virtual User Method)
gboooooboboooobobobooooogon
gboboooboobobobooooooboboboo
gboboooooboobobooooooboboobooo
gboboooooboobobooooooboboobooo
oooooOooboOoooobooOoyywOOoOoOooooDboo
p|000000000000YWODOOOO0ODOO0OOO0O
gboooooobobobooooooboboobooo
gboboooobobobooooooboboobooo
gbobooooboobobooooooboboobooo
gboboboooooooobobobo
ooooooooOooooboO «cooooooooo”
gbobooooboboboooooobobobooo
gbobooooboobobobooooooobgooo
ooooooooopoo TVvOoOoooDooooooooo
gbooooooobobobooooooooboboobooo
gbobooooobooboboboooooboboobooo
gooooo
Stepl O00O0OO0OOOOOO (DOOOO)ODOOOO
gooo
Step2 OOOO TVODODOODOOOOODO “TvOOO
o”oopooooo
Step3 O0OO0OO0 20000 TvOOOOOOOOODO
ooooOTvoOoooooooooooboooo
Step4 ODOO0OOOOOOOOODOOOOO

4.4 0O0OOO

0 600000 (Proposed Method)DO O OO O
(Weighted Average)D 000000 (Virtual User) 00O
0000 380 (OO 5%) 000 Appropriate Precision(O
OO0O0O0overal) 000000000 ODOOOO KO (O
0 K%)OO0OOO Appropriate Precision 0000000
gooooboboobobooooob1obbooogoon
gobooobooobooo 2000b0booobooboon
goooooboobobooog

0700000000380 (0O 5%)000 Novelty
Precision(0 0000 overal) 0D O0OO0O0OO0OOOO
gobooobooboo 20b0o0obobobooboon
gobooobobobobooboobouooobooboon
gobooobooobooobooooboob enooboon
gdboodoboboboboooboobuoobobooboon
gdboodoboboobooboobouoobobooboon
goboodbobobobooboobouoobobooboon
goboooobooboooobooo



gogoooooood
IPSJ SIG Technical Report

1.0
5 0.9 O Proposed Method
2 08 Z¢ Weighted Average
;,_:‘ 0.7 Virtual User
= 06
&8 05
5 04
’;t 0.3
< 0.2
ol A
0
0% 2.5% 5.0%
(rank Ist) (19th) (38th)

Top-K rank rate
(Top-K rank)
0 6 0000 (Proposed)0D 0000 (Weighted Average)O O
00000 (Virtual User) O Appropriate Precision
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