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The Similar Store Extraction Method
for The Store Recommendation System on E-Commerce

KAZUKI OOKAWARA™  MASAHUMI MUTAT
HIROMI HIRANO™  SOH MASUKO™  JUNICHI HOSHINO?

Shopping mall type electronic commerce sites (EC-malls) has many stores created by store owners. The products on each store
reflect the characteristics of the stores (selection, pricing, styles, etc.). And each store covers a wide range of product categories.
Customers can view the items in the store unit, and can search for a wide range of items. However, it is difficult to identify preferred
stores, because EC-Mall has many stores. We thought customers can search for favorite items if they can find preferred stores. In
this paper, we proposed the similar store extraction method for the store recommendation system. In order to validate the
effectiveness of the method, we conducted comparative experiments with store recommender system used the method and the
random recommender system. The results show that the system used the proposed method finds preferred stores better, and the
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system has favorable conditions.
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Figurel The Similar Store Extraction Method.
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Figure2 Application case of the proposed method.

52 BFEETYFE

BEFIETHE, JEHORSEEL I T 2B ERICAEE
T%5N§%%§ﬁfﬁT6M33E%ﬁ%)$ﬁf
T A =2 DEAIZ X > THLUE DS ﬁ»k@;v’wm
THPRET DD, WA= DORTA—=FEHAE L
(£2). U, &7 A —HEMITE 21281 2% H
WD I OEMINCIRE FEDOEREITHI Z LITL DY,
BRFEICBITAFELWVWRF A —FIZONTELET S,
6. FEflEER

HH SN 2EBUEMN L —F DOFRC L DENY 25K
BCTECWDIPBRT 720, 2 BEOEREI T2, 12
RFEOFEFHICONTIE 5T EAFF) Tk izb
D LRI LTz, AEOERE, ECHA 4223 »AIC1
B ERAT 5 200 B 144 (B84, &it64)
WXL TIT o7, BEOFERICLDES R EORBEEE
L, &ERBZICa— oy EA% D& CllEMR L
Fio, FEBRPICEF R UTEGBAITEERE T2 L 51
RE LTz ERPICEME 24 DNEFEE L EEREL
2728, FD24 BN LIZ 124 (BiE64, Zothe4)
D FBRAE R % AR TR T

6.1 IESHOELTHIMTICEY 5 KB
ARFPETIERESIERE A CHEEUE 2 L TR,
Pt DI B IESIOUF IS D Z L & Riifg s LTV D

]@M
0

[ash-store]

[auc-arcade]

J




TR 2P TE
IPSJ SIG Technical Report

FIT, ETHEMOLIHEIEE OG0 BEME O I
WCHERT 2 RBRA1T 9. BRI, ﬁﬁ&ﬁbéﬁﬁ
B U DM OBDBBER L T A& L, GHO
P & BB O RESIOBUREDO FEBIZ OV TRFTT 5.

6.1.1 REENE

AEBRTIE, TV HLMGEELZEHOELERRT D
PR > AT A& AWz (K3). FHEA S AT AT, H
A7 a— 7 EOMEL LB A D 3720, #rnT 5
mhdA 15 s & LT L BimIc I E B & 5 ICHEE L7 [27].
WBREICIE, BRLWERCZEMETIRL TH B, £0D
JEGED IR E D FHIE L T B oz, JEEi%CrEdh ik
R EDREE IR T2, IEHi4 ORI I S

DOHFFR L. UE— R LW EE S ESi % i 05 &
T 5 X O ICHERE IR LT, JES O B3 2 A

Wi, TR (1 5D, TR0y (2 51, T4 (3
R, TirE (4 R)1 O 4EERAL, BEEREZE N3
ER X ol Rz L72[29]. ARHffEIC T 5T
—ZEWRST D0, WHREICIEE TOREE % &K 3 >
BEAFTERELTCLDLo T,

6.1.2 RE&#ER

6.L1EHOERERZX 4 18T, K4IZBWNT, 777
DRI R U7 JEEIC T D40 A OFFMfE 2 & L, ki
AR EZ F5VF 2 PR B A A A & 8% U 72 P O 3 %
ZLTWD. 2D 2 >OHERITHEADNH D203+ 2720
J T A NY v 2kIck BAE T < o ONEMAI RS E
Kot ZOREF, fHEHRED 0.895 (p<0.01) THh -7z
b, ZTO2O00FERBICIEOHBENRH D Z EIRENT-.
o T, JEMICAFA (BRLW) LU DRMAL BRI
NTNW5 &, ZOIEEEGA (BUOGINTZW) LKL S X
b Z RSz, £z, MA4ITBIT 5855 (4.5)
ERE U DT DI R IR E RTINS H L
No, ZO2HOOEKOBERIZITIRERBAERHDH Z &
N AHEID.

T U H DR RR LTS A IS BT DIFHOIER D%
REEZXS5IRT. K507 T 7I1BWT, ML
FAREELTEY, =7 —NR—DEII£T —% DLt
REZRLTWD, EHOFTMED > & My (1451,
[RRBEV (2, )J%zﬁ747ﬁﬁﬁkL/f%%ﬂ%
(3)LFﬂ%(4®J%T/T47&£ﬁ&Lt X 5

B DIEOFREREDL, KiFMORE ZHkRE Z LI
i@bf:ﬂﬁ%%bfwé

T U ATIEHER R LIZBAEIL, ROT 4 7l &
IHT 4 TIRFHCEBERN D DD T 5720, 1 XD
MARICED t MEEXER Lz, TORE, WAKREIcRs T
% p fE2s 0.025 (p<0.5) Thot-7=, AEENDHDHZ &
WRENTZ., #-oT, U5 LD T X ATIESHERRLE
LEE, XAT 4 T & 72 BIEFN SN E RS o

2015 Information Processing Society of Japan

Vol.2015-HCI-162 No.13

2015/3/14
Y - |
AMA  FAUBBEMATERL.
E :7) :z | @ .
r‘ m i - J :
ﬂ - . é d
21 @F L
g : m i é g ':" -
a8 ¢ |We g s
: B -
CORMIFHITLRD ?
- s PO (24) POMA (k) Ha (ad) oo
X3 FEERATRT L
Figure3 The experiment system
10.00
SpearmantfBIfEE : 0.895 ** °
8.004 g
ﬂ§ [e]
¥ 600 o =
]
T o §
@ 400 &
2 ‘
8 8
2.00 § o
o (o]
004 g ©
T T T T
my (1) PrEn (2:) PrirE (31) 17E (4:)
O FHT

B4 WEUFES & EEESEOBIER (** p<0.01)

Figure4 Relationship of preference items and stores.

80%
70%
60%
50%
40%
30%
20%
10%

*

Hemde S B

0%
FH T4 7 ERE RO T T EE
(BN - o088 (BPpFE - 1FE)

M5 Tr&LEHRRCBITDIEHERE (* p<0.05)

Figure5 Store discovery rate in random display.

2. SRIOERIZBWNT, RNOT 4 TRHME 2D IEEHO
FEREKIT378% TH-oT-

6.2 FUIESMEOEEICET SRR

H L7 E8UES N 2 — Y O A& B TE TWDH )
RT 2 EBREIT O . RETIETITHESE ICEES 53
T A—H (433WEBR) BEET LD, AEBRTER
2T A—H R ERE L TEREITS.

6.2.1 REENE

AREBRTIL, (EEOIEHOFLUSE 2 873 2 56 H o
AT AERNZ. VAT A0 RT 6.1 #iTHW R
Vx?A(I3)kﬂE’Lk.$£%%ﬁ5%l e
IEEKRATENOUFH (Y E— ML) SEU D%
LELT%%W,%%Eﬁ%ﬁvaTAu%®E%%ﬂ



TR 2P TE
IPSJ SIG Technical Report

E LT, EBRIL 6.1 #i & [FEk, FHOMLEERLTH D
W, JEEIOGFHZOVWTEMIL T b oz, £, 2D
KoXT A — G SN PGS 2 ik T 5729,
K NRT A =BT LS E B 5 T oRAR L, 4F
HDJEE DT R ERIZHOW TR L=,

6.2.2 RER#ER

FrRT A= Z R BT DI HDIET O3 R A 612
AT MR A DIEFIORREER L TBY, =7 —2
—DRESIIEREFEELRLTND. -, AFECBTS
W HDOIEHORREL T X AEHEFICB T 2R REY
i3 2728, M 5IZ81TF D GADEHOR R HE S RAND
LLTHBIZEDZ. KT A—HITBIT D IEE D% HE
WCHEBEND DN T D20, WBRENIEICKIT S 1
BROENE LD 5B 21T o 7. S EDS S HT
1% SPSS Statistics (Ver.2.2) % Hu 7z,

IIHOTHTORER, F(3.893, 42.825)=11.272, p<0.01 T&H
D, HEREDIRRSD Z ENghotz. BEREDEN
& % 7= Bonferroni ®FiEIC L DL ELRZITV, F£HEO
E T U LEHEROMICHEAE I THEERRD L
Nl=. F7-, N700 13 W08, W10 & b A EZENRD Sz,

EBEE (M 6) Mo, T X ATEMEFRR LI5S
£V, ITF-IDF IO EB AL X L F TORRESE & 50 Fs
WEEETD) LWV ROQORETHENELUES 2R L
T2 E DI PIFHDIEHEZE R LT W &R ENT.
£7-, &MHOIZEIT D NT00 D HDFE R RO W08 35 &
K WI0 EEEERDD Z NG, SHEOERERE F T
N700 DR ARNEICE N AR SN &@1E 7 v &
DGR LIZGE EARERRON R hololzd
KERUESHMH 2 5 £ AT TV RNZ LRG0 5.

7. EE

7.1 [EEOREFHIBELEC DT

6.1 i D FZBRAE S TIX, 1A D JEBH 0| By FEHE 4T 22 D P
SRS D T AR S T, WA OO SRR fE L 9
LIFH ORI EFR TR 4 LY, HFHROEMEPEL 0D
EE ESE AL UCT S RDZER o Fi
W HONEE & T D 72D BRI A L > TRT
DENDBHZ LBl REFETIEEMERICLS
BRY ZAOCCHELE A L TR Y, =—FofEihE
I L JEERE B EME N H D Z L ERIEE LTV, T
LOHRILZ ORHERMTFEBEETH2HDOTHY, =—HF D
HHONEEEHET 2 2 LB FAOBLEHE T 2 L1
BNDEEZLND. ZEL, [EESE O ESEKITEKT
BB, IEHORE S OERFEZ OO TIIBEE 2 54
ERHDEEZLND.

M5 DfERLY, T8 MTEHEER LTSS
TRWESPHADIEH IV ZL BRI TLEIZ N
RENTZ. AEIOFER TG L T HIENL, BATHICE

2015 Information Processing Society of Japan

Vol.2015-HCI-162 No.13
2015/3/14

*k *

100%

80%

R -
Hl"" I

RAND N100 N300 N500 N700 NS00 WOO W02 W04 WO6 W08 W10

@«
o

B
=]

Hm e O o 5 i

o
Q
F

o

FEEREOEMS (5A-5)

X6 AEEGERH O R LB IER O AR

Figure6 Discovery rate of preference stores and

* p<0.05, ** p<0.01

conditions of the feature word extraction.

JAREET F U TREVIERHE LTS, ZORERIT,
£ O TAKUEE D —FOFHERBL TNz &
EZRLTHEY, GHOEHORERLELZN EIEL-DDK
BOANETHDLZEERBEL WD EZLOND.

72 BUUESHMHOBEIZOWNT

6.2 Hi TIX, LT 2 EUE T FiER 2 —F O E
Hixk COREMETX W ET OEREI T, Fiz
6.1 HiTIXT v & AITEEI % LTV o T2 REORELT IS &l D 5
RRIZOWTHREL. TROOME, =2—FiFx7 4
DG 7 BIET D56 X 0 IRETIESHEE Lz iE &2 [
WET DT BHHDOIEHERA LT W RSN 4
B0 FEBRTITEMORHEEE CEEUEH AL T 5720 D1F
W) OEEE 2 BV OLETIRELTEY (433 HES
M), B D JER D% RBEPNEAIZM 35 DOIX TTF-IDF i
DEH AL XML E TOREFRLZEHMOBEGELT5) L
IFMHODOHATHDLZ EHRENT.

B 6 725, X=700 DFEATLEDFE LA X=100, 300,
500, 900 DFEL D EVMEIZH D Z N30 D. T OREHR
%, TR-IDF IEIZ KD AP K E WBEREI LT L HIEEO
FEGE L LTAITHDI DT TIERNWZ EE2 R LTS &
ExbNb. Fi, EAMET X ZIBEE D IEE O FHMGE
LLTE@EL W ARWEEZBND.

[TF-IDF (O EANHEME Y LLETH IR LZ)IEHD
BGEEL T5) &0 D EHF@ITK L TUIEMZEN R S 7
Mofo. JEEZ LTI L2 BREZEORERTIINTOEN
HDEBZON, BIEERYEL U7 FGEEI IS Sith
DOREEARLZEICLTNWD EB XN, KFED TF-IDF
B X o TEAST BB RER T E S O HE IS I
72K, BAILL - THLNEIEFIZE®REH D EnoTz 2
LBz bND. Fiz, EBRAIAICKT D AL E T OFERE
FLY, PNOEEZEOFNIEHOBEGEICMNTVNS &
Ezonb.

7.3 [ERHEBE LR TLICHE T =8EHEICDOLNT
RTIEE, WIAWVFERIERZ BT 2720 OJE iR
VAT AZHEATEA L EHELTCWA. TLHIIZEITS



TR 2P TE
IPSJ SIG Technical Report

BETIL, FHONEHEWHET D AT AR —FOIRA
WPEMIERZ T TE A2 L2k~ 728iTIE, 904
D HESEZ B LTV LY, BETFENHEET A E

[FI38E U 2 7 ASMEAFRE A& R B Lo\ 2 & I o T e

T U F N SEERENEE X G K EC-Mall 125 1) 5 JE&HR R o A
TALAOMERTH D Z ENERINTWDH[2272D, ZD
ARITIRBFIENVERO JEHiR TR & 0 B E D3 RAED
BWZLZRBLTND EEZEx DD, T2 Hi Tk, KAFik
B B JEEREEEIMIH O £ LW A= (ZD0nTh
BEL, RPEZIEHMEE Y AT JMIEAT 20 EE R
HMENGLNL. AEHRE L FIETIE, — RSz
HrC KRR SN D HEEREEZFIA LTk & v 5 FIlLE
b D, PSS EE S e B A 4 (B2, &
M7 ) BNELFEL, TIUIRENL 2 LRk LT
EEZEZOND. HEEREEZH DR WFIEEREROEIICTR
WICHHIGTE D AREMER S D L EZBND.

8. FELHESHRDEE

AR T, EC-Mall I281) 2 RFEIMBEOEENEICHE B
L, JESHHALOMILVEE M Z 2 —PICHEE T 5 2 T
DIECUEMHMHTFELZRE L. AFETIE, EHILIC
A5G U7 st IS0 O R GE Y 2 M Z2ERL L, JE&R o
BEWGE D BEME & F T 5 2 LT Lo THELUES A L
T RFEZESHIM O @MY v L OEWEEE LT
LUES 22 2 LA TE, HENEZFAESICES
ORFGEE IR T 2 Z L BARETH 5.

FEASEBR TUE, JEMiE T 2 X LBATEERS CIRETFIE
PIBATGEOFROIEH O AR L, RETEO
FWENFERREL 2B LR LIz, £, METFED
RT A=K T DR AFOEZTE L, REFIE
B EZEEOJEEHEE > AT JMIEAT AT O RLE ST,

SHBOMEE LT, iRl ta—bWnozERbE
ETEDFIEORE, BWRTUMREIRT X O 2258 - pddh
BBEA LT —ADRBRENEZOND. 5hb, =
—, JE&, EC-Mall DL ARl CIEEHEE > 2 7 A
WZOWTHRFTO2MNERHD EEZXBND.

S5 XM

1) White, R. W. and Roth, R. A.: Exploratory Search: Beyond the Qu-
ery-Response Paradigm, Morgan and Claypool (2009).

2)  Marchionini, G.: Exploratory search: from finding to understandi-

ng, Communication of the ACM, Vol.49, No.4, pp.41-46 (2006).

3) Riecken, D.: Personalized Views of Personalization, Communicat-
ion of the ACM, Vol.43, No.8, pp.26-158 (2000).

4)  Su, X. and Khoshgoftaar, T. M.: A Survey of Collaborative Filter-

ing Techniques, Advances in Artificial Intelligence, vol.2009, No.4, pp.

1-19 (2009).

5)  HEMGL  HEES AT AOTATY XA (1), ANTHRER

%5, Wol22, No.6, pp.826-837 (2007).

6) FhEEGL : HEEI AT AOTAITY XA (2), NTHfES

£35, Vol.23, No.1, pp.89-103 (2008).

2015 Information Processing Society of Japan

Vol.2015-HCI-162 No.13
2015/3/14

7) Hijikata, Y., Shimizu, T. and Nishida, S.: Discovery-oriented colla-

borative filtering for improving user satisfaction, Proc. the 14th interna-

tional conference on intelligent user interfaces, ACM, pp.67-76 (2009).

8) Cho, J., Kwon, K. and Park, Y.: Collaborative filtering using dual

information sources, Intelligent Systems, IEEE, Vol.22, No.3, pp.30-38

(2007).

9) Hwang, S. Y. and Chen, L. S.: Using trust for collaborative filteri-

ng in eCommerce, Proc. the 11th International Conference on Electron-

ic Commerce, ACM, pp.240-248 (2009).

10) Murakami, T., Mori, K. and Orihara, R.: Metrics for evaluating the

serendipity of recommendation lists, New Frontiers in Artificial Intelli-

gence, pp.40-46 (2008).

11) Ziegler, C. N., et al.: Improving recommendation lists through to-

pic diversification, Proc. the 14th Int’l conference on World Wide Web,

ACM, pp.22-32 (2005).

12) Linden, G., Smith, B. and York, J.: Amazon.com recommendatio-

ns: ltem-to-item collaborative filtering, IEEE Internet Computing, IEE-

E, Vol.7, No.1, pp.76-80 (2003).

13) Das, A. S., Datar, M. and Garg, A.: Google news personalization:

Scalable online collaborative filtering, Proc. the 16th Int’l Conf. on Wo-

rld Wide Web, ACM, pp.271-280 (2007).

14) U5 vEAFRhE & R B, 1 LB R R S,

Vol.48, No.9, pp.972-978 (2007) .

15) Mooney, R. J. and Roy, L.: Content-based book recommending us-

ing learning for text categorization. Proc. the fifth ACM conference on

Digital libraries, ACM, pp.195-204 (2000).

16) Burke, R.: Hybrid Recommender Systems: Survey and Experime-

nts, Modeling and User-Adapted Interactions, Vol.12, No.4, pp.331-370

(2002).

17) Cao, Y. and Li, Y.: An intelligent fuzzy-based recommendation sy-

stem for consumer electronic products, Expert Systems with Applicatio-

ns, Vol.33, No.1, pp.230-240 (2007).

18) Parikh, N. and Sundaresan, N.: Inferring Semantic Query Relatio-

ns from Collective User Behavior, Proc. the 17th ACM conference on

information and knowledge management, ACM, pp.349-358 (2008).

19) Schraefel, M. C., et al.: mSpace: Improving information access to

multimedia domains with multimodal exploratory search, Communicat-

ion of the ACM, Vol.49, No.4, pp.47-49 (2006).

20) Cutrell, E., et al.: Fast, flexible filtering with phlat, Proc. the SIG-

CHI conference on Human Factors in computing systems, ACM, pp.261

-270 (2006).

21) Bhattacharya, S., Gollapudi, S. and Munagala, K.: Consideration

set generation in commerce search, Proc. the 20th international confer-

ence on World Wide Web, ACM, pp.317-126 (2011).

22) KRR —ME, SRR, RTRIED, Yav B TE— L

B EC YA DD DOIEEHFRETAL S AT A, FRAH AR

S, Vol.56, No.3 (2015) (in press).

23) Salton, G.: Automatic Text Processing: The Transformation, Ana-

lysis, and Retrieval of., Addison-Wesley (1989).

24) KR - BRI, BREASE (K74 0), AFE
(http://www.rakuten.co.jp) (Z 2015-01-10) .

25) RRU =7 ¥ —E X EREMRFE AP, HERHEA=H (8

4, ANFHE (http:/lwebservice.rakuten.co.jp/api/itemsearch)
(£ 2015-01-10)..

26) Kudo, T., Yamamoto, K. and Matsumoto, Y.: Applying Co-

nditional Random Fields to Japanese Morphological Analysis,

Proc. the 2004 Conference on Empirical Methods in Natural

Language Processing (EMNLP-2004), pp.230-237 (2004).

27) Cosley, D, et al.: Is seeing believing?: how recommender interfa-

ces affect users’ options, Proc. the SIGCHI Conf. on Human Factors in

Computing Systems, ACM, pp.585-592 (2003).

28) HrHEM, WA, FRELE)  BRFHEOTA K

AV, B AT H LRSS, H#e AT A

FEMZE RS, & 1L1R (2012).



