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User Profile Abstraction Methods
for Expansion of Coverage on Real-world Recommendation
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There have been many studies of recommendation systems on mobile devices
which provide users information about local businesses and tourist sites, con-
sidering the user’s preference based on collaborative-filtering algorithms. In
conventional methods, the user’s ratings for each item of interest form the basis
for user profile representing the user’s preference. Such user profiles would tend
to be strongly coupled with the daily living areas of the user. Thus, those meth-
ods would fail to recommend items in areas unfamiliar to the user. The purpose
of this paper is to propose abstraction of user profiles to decouple them from
concrete geographic areas. Instead of using the “user’s behavioral pattern” or
“favorite genre” to create an abstract user profile, we utilize tags and comments
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given to the bookmarked spots of the user. In an evaluation based on subject
rating, we demonstrated that the proposed system improved coverage in areas
unfamiliar to the test subjects while preserving comparable precision.
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Fig.1 Difficulty in recommending a spot in an area unknown to the user.
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Fig.2 A user profile is a vector of the tf-idf weights of the words in the users bookmarks.
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Fig.3 The relationship among users, spots, spotmarks, tags, and comments.

~_ e e e e e e e e = = -

00o0oooooog Vol 51 No. 12 2343-2353 (Dec. 2010)

gooooboooooooooooooooooobobooooooboobooobooooDboo
gobooboooboooobooboooboobobobobboobobbobooboo
gbooobooobooobooboobooboboboboooboobobooboboo
gboosb000booboboobobooboobooboboooboobooboobooon
gbo@mooboboboboboboboboboboobobobooobbooooo
gbooobooboobooobooboooboooboobboooobooboboobobo
gooooooooooooOoboo0oopbooOooU0UoooDoOoooDboOoooo IbOO
gbooooooobooooooboooooobooboobobobboobDooboboobo
gboboboooooooboobobooboboboog
4.2 OO0O0O0O0OO
goboobooooooboooboobo@nbOOobOO0bOO0O0DOOO0ODOOOoOobOOobbOOD
gooooooooooobooooooboobDobooboboobDOobboobUobo
gooboobobooboobobobooboboboboboboboboooboboobooo
gbooobooboooboooobooboooDobooboobDOobooOUooboboooobUobo
gboooooooooooooboooobooboobDoboobDOoboOoboobUobo
goooobobooobooboooobogobDoboobooboboboobbboobUobo
gooboobooboooogoboooobo0bDUobooUboooDoobobboobooo
goooobooooobooooooooooboooooboboooooobooooDbbooo
gooooooooobooooooboooooboobobooooobooOoboooooDboOooDboOo
gooooooooo
gobooooooobodoooo w . 0obooooooobw, 00000000004
Upr = (t0ums E1ors eoos biors ooy ) (1)
tie,r = tfi,r * idf (2)
tfk,r = Sy, (3)
idfx = log(N/dfk) (4)
000 ¢, 00000000, 0000000000 tf,,000 ¢, 0000000
0000000« 0000000D0DOD0O000O4Wdf,000000O00ODODOOO0OO0OO0O
O00tf,,, 00000000 ¢, 00000000004, 00000 ¢, 0000000
goooooNOOOODOOO0ODOO0OODOOO0ODOUOObDDOOUOO0ODOO™DbDOOD
gobod0oOod0oboooooOoOooOooooO00ooOoUobDoUOoDoOouoDbD dfy0DbOo
obobooooooooobooooboob0obobobDoboooooboboboo

(© 2010 Information Processing Society of Japan



2348 00000000 Coverage 10D DOOOODOOOODOODOOODOODO

0000oo00ooo0oooooo (p)000000obO0oD0O0DOoOoooooOooO
oob0O sbbooobbb«. 000000000 Rs,.00000O00O0OOOOOO
Uobodo00oobiod v, 0000000000

Z tin ti,'r
cos(Up,c, Up,r) = N (0 < cos(up.e, ups) < 1) 5
Ron, = > cos(Up,i, Up,r) Us,u; .

> cos(up,i, Up,r)
gobooooooooooboocOoOobooooobooboboOobooOooooOboOoOoOooooDooOobo

goboooboboobootoboooooboo40000DO0O0DDOODOOOOOODOOODO

goboooobooooooobooooobooboo

b1 booootdbw«w.00000C0000000DOCOOOO0DOO0OODOOO0ODOO
gooooboooocoooooobo sooobooobooooooooobooboooooon
oooooooon

002 0000000000 sO0O000sO00O0O0O000OOO00O0O0OO00O0O0DDOO
v 0000000000 w,, 000000000 w.0000000000 wu,,,-00
00000 cos(upe,up,) 000000

003 0000000 w.0000000000wuw. 00000 cos(up,e,up,,) 00000
000000000000 000000000000000 v, 00OO0O0ODOOOOO
oooo0oob00o0 s0o000o0b000w,. 000000000 Ry, 00000D0OO

(2)F1—FTOT7 )LED | EBARAI-FE

YAV ERRE R T
'ﬂ

' (3) 21 BB LRI T
METL, B LB [

My ' '
' ' (D HEBFVDEVIERIZ

NEZ= THEIRT

(1) R EFE
(100m,300m, 1km,3km...) '
DERRYEHBIEG

EERT \
' Rk (3)

04 0O0O0O0OO0OO0OO0OO0OOOOOODOOOO

Fig.4 Process flow of spot recommendation algorithm.
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Fig.5 A user’s experimental flow.
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Table 1 The number of users, spots, spotmarks, tags and comments in the test data.

ooo oooo
9,867 O 245,730 O

ooooooo oo gooo
118,441 0 20,258 O 125,034 O

ocooRllt EFFBOAARARRYMIAL
ZARyHD: 2By bE Bi

sCeCcO

90390; tiello! Project QFFICIAL SHOP FEFEE 4 (., € spaipate O
e 4
aCplcC
19442; SEACHESR ey Sttt
" XD;;‘L © mairot: ©
w0 phzons £ ot © msinat. ©
Google TH8%R e

06 00OO0OO0O0ODOD
Fig.6 A list of recommended spots.
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Fig.7 The number of spots ranked A and AB to
the total number of spots recommended
by the three methods in the areas famil-
iar to the subjects.
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miliar to the subjects.
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without normalization of differences in

(written) expression (among users).
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