FRLEBEZHRIRE
IPSJ SIG Technical Report

Vol.2012-DBS-154 No.4
Vol.2012-IFAT-107 No.4
2012/8/1

T7OERATZRAWN8R RFAA VIREBICBITAIEHREERE

2 AR ek E=U O 2ERY A 2 N [EL

BE : R—F 1t A FREC ¥4 M T4 RERIEHEOa T oy B b TkY, 7782u 73
BEORAAL VEBI LB CHEELTWD. 2o Lel&2iEHT52 LT, BEFIERENOHD
P—ERARAAL OFHEZEMD A A o ~FE L CIBR AT OIS % At Z &N T, FIAER
WEINZNRAAL PO EHROHLT7 AT L2 R TED LR Hfisns. L, 25U
72/ A RAL L OHEREIZIE, (1) 2—FPEERA LRV R A A TR FBIERS 2 o DHEE S L
W, (2) BHENAAL UHITe S ORBERRR D REFEIRIENRH Y, 27 DLW RAL DT AT AR
INRTV, (3) 7T —F OBMENMEE SV THEEERBEME T LTV, EWHMERSD . 2 2 TR
X, 7—% OBz Random Walk with Restart (2 X A Fika—2 L LT, 77&AxAns%H
WCHEE T 5 7 7 7% R A A VRO O R HE ORISR L L TEE R A A Zxs S8 2 Fikx
ETH. HEERTIX, KEHRT 7820 7 OET—# % HU T state-of-the-art 72 1F WAL O Tk %
Glokk e 7 T —F e L, BEEOFYMEER L.

Cross-domain Recommendation Using Web Access Logs

Abstract: We propose a graph-based recommendation method that deals with multiple types of contents
domain by using large scale web access logs. Recently, some portal sites and content providers have begun to
offer various kinds of contents, however, few studies have been done on the recommendation across multiple
domains. At the same time, it is much difficult that users find the interesting items from unknown markets
by themselves. Therefore, there is a great need for the research on cross-domain recommendation. In this
paper, we present a novel random-walk based method: an extension of random walk with restarts (RWR),
which is a robust approach to data sparseness. Considering the imbalance in service scale, we propose a graph
construction methodology for RWR to realize cross-domain recommendation. After that, we describe experi-
ments on large scale real access logs and our results show that proposed method outperforms state-of-the-art

collaborative filtering methods.
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BT A D) EHER L CIRR CE DD ERIET 5.

(3) T—4+tvy F&&K (21K
FE2o1ITNZ T, 2— R AR EZEETICH
RENTETATAEEFLT A NT—4Ey b,

4.1.3 Q&A (BBET7/IERAAT/BE—FASY)

B CrossDomain 7—# & v hOHMNS, Q&A R A
A OFIRBBEOAZREMN LT =22y N ThDH (K
4). TART—=HIZOWNTH, [EERIZ QEA KA A IZE
TH2LORETEREHLTHY, Zo7F—%%y hOT R
FF—=FE LTHWE., TR =%ty hONRITFES3
DBEY THS.
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MovieLens 7 —# & v FOF5R & DLIIRIZ L - T, B
77k Aa 7w WA OHEBIC OV TRREEA FTRE & 72
v, F£72, CrossDomain 7 — ¥t v FOFER L O LEIC
FoT, BERAL LB — R A OHEEE DE N FRGEE
TAHILENTEA.

4.2 HERFEOTMERE

—RIZ, HEFSIEEE O R II R & < I IT A 2
kﬁf%é.~Oﬁ,1~%#747ALﬁLT%m%_
T 55ERETRTAMETHY, Eff7T —% &7 b5EEE

WA DA FER L THRIL725ER & o TRIERZEA I 5
METHD 3. ZOHE, FHEAE (MAE) W
A (RMSE) BEL<KFIHENS. &5 —DlF, =—
FREREZFOTHAITATLELY EALIZT o7
TAHMETH D, ENR—FOBLEDOFR E@ 285y
HTEHEZOND5E8121E, top-k Zim L2 & IC B %
G A % 2T Precision@Qk X°, i A% (AP) 23
WHAL, =—FIC KD 5 BEFHii%E CTH X b A HEIC
nDCG[12] ZHVWHN 5.

RAFFETIE, BIROWEY top-k 258 L7-sHliNHET
HY, 2—WFIILD5BEETIMOHDHEMT—X Db,
HEDOBENT AT L&V EALIC T v 7 T D03 % 24
T 57012 nDCG % Az,

4.3 HEFE
AETIX, HEEREZITHREELZEL 7T HOOHETF

HEICONWTIHRARS, &FEE, T LZREASCHEROMEIC

HASWCT AT —HDT AT LOFFREW~Haz7-) A

&2 L, nDCG % MW CHEBHRE 2 L3 5.

(1) CF (Pearson) %, 7A 7 A+ X—ADWR7 1 L4
Uy 7 23| ICk DHETIETHD. SRIOERTIE
TATAMOELELE LTET Y AR E W, 38
FEMIEIZ 72 DG O &A% V.

(2) LDA %, LDAR] IZ L 2B FIETH L. T LDF
BZF 727y o7 8] MV, E£72, bEY
7 ¥0% 10, 50, 100, 150 & LTHEBRL, bIEED
m< 725 100 & vz,

(3) PureSVD[4] 1%, =—H-T 4 7 AOFE M AR
R TATH & e RSy R (SVD) §75 Z L2k <
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% 5 MovieLens 7—# %~ hMIEIT5H nDCG Off

methods nDCG
CF(Pearson) 0.927
LDA 0.918
PureSVD 0.950
SVD++ 0.951
PageRank 0.910
RWR/CDRWR (&%) | 0.920

state-of-the-art 2¥EH FiEO—>TH 2 (1], [4], [5].
2—F-T AT DTHNCB W THIHBRECRE S D 720
LOE0 L L [4], SVD o rank i, 10, 50, 100, 150
DEFEIZTHOWTERLT, KRUHEDOE< 25 100 =
iz,

(4) SVD+-+[14] %, PureSVD # X 0 /& &t7= SVD |2
#HS< state-of-the-art 2 H#EE FiETHH. = —PH
T TR RS0, 7TA 7 AT BV FE A DO & I
BRIV 7 4 — KXy 7 L LTHWD Z &£ T, PureSVD
WL TEBICHEEZR LS TWA. SVD @ rank
i, 10, 50, 100, 150 DFAEIZOWTERL, KbHHE
o< 785 100 & iz,

(5) PageRank[21] 1%, = —WEOEAMEEZZEETIC,
PageRank DEIZHEASWTT AT 252 T X 7T 5
FIETHD. RWR &2 HEEE k1L 3.2 Hi Tk~ 7=
Y, PageRank (2L 57 A 7 LD NKE O & EA
{LDBIE O 2B RS D03, O NKEDRH DT
X AHEEREE A g3 2 72 DI E L7z, PageRank
DA —1 7T A—=41%, RWR & CDRWR (f&
FIE) [ZHEDPETO01 2 MW,

(6) RWRJ13] i, Konstas 52L& > TRE S NHHTT
ORI L > TT T 72 RTBEEATHIZMEL, £
DZZ77 ETCRWRZHEH LTI AT 22T %7
THFETHD. 7238, RWR OEAMMEOEGNEE
FTRTGA=H alE, 0.1 0.1 525 0.9 DHEITHON
THERL, ROKEORS 2D a=01%2H0k. o
DER/NE W=D, EAMEOME LY L) ARED
M EBERTHHETHHEEXDHIENTEXD.

(7) CDRWR (RE:%) 13, 3 & T~/ H—t
ADHFEEBE LIREFIETHS. RWR & HERIZ,
NWNIA=FITa=01%2FEL. a DEI/NHNIW
7, EAMEOME LY b X0 AKE O M % ERG
TAHEHETHHEZEZ DI ENTES., £, H—FK
AALOT—H Ty MBI 55K TIE, Konstas ©
D RWR ERIEROFIEE R D720, FERFEROERTIE
RWR/CDRWR (241%) &) Ko lcffre L.

4.4 EERHER

KBS TIED, MovieLens 7 —# % v MIBIT HHER%Z
75, QA T—%t v MBI AR %% 6, CrossDomain
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£6 H-KFAADQ&A T—HE > MIEBIT5H nDCG OfF
methods FIH EXIN ~ 7 a)
CF (Pearson) 0.974 0.938 0.956
LDA 0.976  0.938 0.957
PureSVD 0.950  0.942 0.946
SVD++ 0.950  0.942 0.946
PageRank 0.975  0.940 0.958
RWR /
CDRWR (%) | 0.976 0.943 0.960

£ 7 CrossDomain 7 —#t v MMZEIT5 nDCG D

methods FIH KFIH EXUN ~ 7 vy
CF (Pearson) 0.913  0.955  0.895 0.921
LDA 0.914  0.956  0.890 0.920
PureSVD 0.915  0.957  0.897 0.923
SVD++ 0.915  0.957  0.898 0.923
PageRank 0.914 0.956 0.894 0.921
RWR 0.921  0.961  0.912 0.931
CDRWR, (#2%15) | 0.925 0.962 0.914 0.934

T—HYy MBI DR ER TITRT. RPOKRFRT
BT =2y MZBW TR bEWEBEE L 2o bo0
fEERLTND.

NG 3ODEBREROERNLND Z EIE, ROEY

Thb.

(1) CrossDomain 7—# &> MIBITHHEFE FET7) b,
REENEFEOR CRERBE LR, Tr7E8ART
ROV 2 RAL CHBIZHE L TWDZ &5
Mmolz. £, RWR & CDRWR & Dkigic Ly, R
A COT =2 BOARIBEOREI LT H 2 & T
HEREREEE N UGET 2 Z &R hoTe (A1 HiD%ER 1).

(2) SVD Z V= F#: (PureSVD, SVD++) 7, Gk
FN I8 Y MovieLens OFEBR Tl ERIE & 7ro72 (&
5) B, T—HOBMENENT 720 R HWZE
BRCIT B ER S b ol (K6, 7). Z
LY, T—=F0REk7eT 7' 2u 70841, SVD
FROTFELY, LDART T 7 X—ADOFEIMERD
ZEnhrols (A1 HIORR2).

(3) B—RAAL 2D Q&A T —% v MZBWTiE, RWR
& CDRWR (3@ AL %173 72 0 PageRank & H T\
HEFEREE 72 7= (32 6) 73, CrossDomain O EERTliL
AMEIC Lo TRELSBELZLET HZ LR a0 o7
(7). A1FHOLH3).

(4) =2 —VFOFIHRBRIC L 21 W L TiX, CrossDo-
main 7—# % v MZIBWTRWR & CDRWR o
FIEE A, FIAH, RKAAHOMEIZK L TRIEDFERN
B> T0s A1HiOLR 4). Tk, FERAER
OFFEARBIETIE, RWR L#EE L X Tho Tk
BRHARAAL DT AT LERFHARAAL L DOT AT
L&Y BT 7 BB D7 2 LITER LT
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WAHEYICRZIT NN, Eonaolm KAAL O
AHIZBNTER X TWDDONED X 0 B3I 5H D3
EHTHD.

5. F&H

AL TIL, 7 — & OBEIZTE YV Random Walk with
Restart 12 X AHEHE FiEEX—R LT, 77k&8ART%
FAWTHEET 577 TS EEE R A A VICRIGSE 5 F
HEERELL. FHMEERTIE, KEERT 7 vAn /0%
7 — % & T state-of-the-art 72 EMHIEIE O FiEE2 &
BeaZp7 7a—F LI, B2, 7B A RAA VBREET
OB EICB W TIRBENENTHLZ LR LT
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