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ReLU DNN D/NZ X—2 D _{Efk £ RIFaEN

R e !
VBRUBERET — A HE R Y R —
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1 FEZa—-SLRxy bT7—0FTIIIOVT

GIEEE A FETH ST 2 M E e N TR O FEO—ETH D, =2 -1ty
FY—2FFL (LUF, DNN) EMEENZE KEDEERTIX—ZDHIZETNLEREDT — X5
FE (FE) $2L05RHzdD. BE=a2—J1xy FU—2ETUE, ZRITOANRZ FL
T ITHL, BRI ZEREE (BRI T 7 4 VAR L IFRRIETREDIRT Z 2T X DK
END. RAIEHZIT S BIIMRBATHN C UIR R P RFE AT X —212h b, HfFI N2 MEI0
CTMUA e HnER S, K<ANEEEe LTI, &8 (Fully-Connected Layer) %, &
AiAAJE (Convolutional Layer) R EDH 503, AFERTIIRLFNORVEHEEENRE T 5.
EHAREIIZOH/OBY, ANEENPETHET 2 L5 ICHBEZBRZITOETH D, FICHlFI DR
WEBDITHNZ R T X =2 T 5. JERIZEIRIT S B, —RICTEMLE e Midh s 2 e %<,
ETNVEEOHNREAMIT R ORARL S DZRE, HANICERZ L ORI ZITS b O
—MRHT D 5. IETIIRE & RIERRBL IR TE LB e L TIRESNTE D, HTH ReLU BI%K
(Rectified Linear Unit) &IN5 X707 ; ReLU(x) := max(z,0) ZX—X & LT, %
DIREDHBDBILS o TWS. EFEEHE T UEZBRDIEST I TSNS 71— F7 %
7—RZDNN EZE -t by e EHINE Z B E V. RFERTIITEECEIEIC ReLU B
ERELZE A= T a2y LR ERBNT 5.

2 ReLU DNN ORRENDICAATINETORR

DNN FEEHART X =2 %k DD/, TOFEPNRT XA —XeZLIE 5 I I k24 RBEEE T
B2 ZeWARETH 5. EHIE, +HICKELRBD T X —X% HD DNN IHMEEOBEKETEOR
ETEMT2Z e TEZ 20D FHREOMEHES X KHLNTED, Mk REMHRE TOIHAI/R
NTW3. FRELLUEIC & 3 DNN OFE FILOREMIEEE OINRMERER 2 TN Z e T &
%2—7T, BRO¥EARIX=ZEHVTEEINTOEIBEEDETAFALOMNCEHL2ICT S D
DTERWV. 2T, FEEOWRXETNLVORBBENZRD LS CEERL, ZOUEGBERICL-sTET L
DR ZAT o 7.

EE 1 (RBGEN). DEZ¥EET VM PFEEARTRA—R0c O ZIoTHEB f2EDI DT
3. PRI RA—ZH O C O DHFNEZH L L JIXHEEEFL M DB 5 2 ME0ES ;
R(M,0) := {M(e)ye e é}

RYEEFLM D O IZBIBEHAEN LIER. £, HIE gI1cOWT g e R(M,0) Y7L
OrE, gIERMIZE->TOIRBWTHHAIETHL VS, 72, O=0Th3r %, R(M,O)
BEIZEEET L M ORBEEN VW, g3 M ICX > TREITRETH B 20 5.

ReLU DNN ORBEENICOWT, FE L DRDOFERBIH SN TWS.
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FI2 2 ([1]). ReLU Bkt 7 7 1« Y BAf oS, E, S K > TREF SN2 EREOBEKIIZE
R—t 7 ba K> THEAIRETH 5.

EIE 3 ([2]). R L TERS 2@ RRK BB DOS 5, D d 22l LoHz0MKE S
OXMERDH2BBOEEE G 35, H2ERXITHAE g € G ZIEMHLBEKRE LZE < —t
7rarB XY, ReLU BIEEIEEBEIKE LZE \—1 7 > MLP %

MLP(z; L,0,9) = g (AL ---g (A1g (Aox + by) +by) -+ +br)
MLP(@; L, 6, ReLU) = £ (Ap -+ f (A1 f (Ao + bo) +b1) -+ by)

F5. KL, gRERILICEN g 2T 288, fI3ESREIT LI ReLU BABE #3258
Bchs. Zorvx, MLP(x;L,0,9) £ MLP(x; L, 0, ReLU) \$H\MCFHEIAIRETH 5.

Fi, ZTOXSICLTHELNEZ ReLU B 77 4 VEERDBRLTZELTZ2Z2ICE->T
ReLU Zf@X—t 7+ 0 Y M TE 579, XOMEREE SR o2 -1 T b
X ReLU 2@ —t 7 b u Y 2K TE, ReLU B8 7 7 1 VBB OEKG e AR MBEICX > T
HEA SN PR ERN T2 HTES.

3 ReLU DNN @ —1Efk

RITEITHRAN L 22 RIERRIC R 9 X — RICHIF DO 0 — ISR TH 203, [ DNN O ERBbE

WBIS A MIGBERERT HDTH S, EITAREEKTIE, 774 VEBODARIA %% -1, 1 D_fH
Wil L7355 D DNN & —fig® DNN xStk e L TROEHZ/RT. fHHOL0, HAIZH 3
J&¥r ReLU % 2 OB EE X 2 ((TROBHOT 7 4 Y EBAD—BAL B ATRETH 2).

EHE 4. ReLUpy) & N XITIC ReLU B2 M $ 2898, B={-1,1} £ 95%. [LEDORI X=X
Ag e R™MX" A € RX™ Ay € REXLLEBED AT 2 12DV,

AsReLU (A1ReLUp,,) (Agz)) = BaReLUpy (BiReLU gy (A*))
kAT A* e RMmxn By e BHxkm B, € BMM MEET 5.

Thbb, T9RARFX—ZEEFHEOME T X—&D ReLU ZJ@ —t 7 + 1 VIZASIZH#EY)
ARIBE T Z & TERBST X=X D ReLU Z -t 7 v u v 2HitAlgETH H, Wi, (£
HO ReLU ZH A= 7 b0 V3 RIRD 8T X — 2% blmn o (5L 7 iz Fiv 3 2 e T,
K2+ B2PmAD fHARF R — 2% b D% -k S u  ICRETE 2. £, REHOIIHIIE
I THD, RTRXA—REEARWICEETIIeNTE L. BETE, AFHOMEY LT, ReLU ¥
BORBNEEEIC X > TZOEMPEINE Z L, ZOMDIEFHELREE OB EAND—Btizown
Ti#kam L, EBEO DNN 0T X —&% (b3 2 FIEL JEAREHIC OV THERT 5.

BE

[1] Jumpei Nagase. Mathematical analysis of finite parameter deep neural network models with
skip connections from the viewpoint of representation sets. Japan Journal of Industrial
and Applied Mathematics, Sep 2022.

(2] BT, GUE. SRS BRI b O = 2 — S L%y b U= 2 EFL
DEAMME. 2022 FEMFRETFE. —BAEEEN BARBEER, 2022.

AAISHEIRER 2024 4E F2 H#HTRE (2024-09-14/16) Copyright (C) 2024 —&HEHIEA A AR



G3-4-2

[IEZ 5 OS] A5 DR (2)

FERHEZEETIILOFR—ID DB E SR LEE

B AL A KE 2 Al B3t i el
VBELAEISERT, 2 HABEEFER AR, ° BER

e-mail : sho.sonoda@riken.jp

1 BE

BERBUGRICE DOV T, FRBERIZ 2255 £ 70 U THR— 1 DR N 72 5 T e B % /R 3
BRI X, I XA—ZORHHPHER (VyPLy VAR THEXON2 22T, FREFZE
EFMBIEEIENT SRATHS. THET, BVEEETFTLOEBRNZ S — 2N, 7 — AT &
NTEH, KRS E D EEINICIRZ 2 X510k o7-. EELREAKFL LT, Buafid=—a—37
Nty PREWEREG =2 —J 0%y b, HRAZRY V=2 RYE2ET (1] ZR).

2 FER

G EZRFiay 7 VB, XY, 2 285, H 205 Hilbert 2l 35%. X, Y, ZEEhzh G
PEHLTWRET3%. $HHIEGDI=XRVRHE T2, £/ X, 20D GAERHIZHBRE L,
G OEFERE dg % X, ECFE Lz b0e2hen dr, dE b H#L.

21 FENFRENHE
ANZEM X ¥R 5 X— 22 E i SN2 Y ~NDFE ¢ X x 2 — Y ZRILFR LIS,

EE 1 FHEBIR : X xXE =Y BDROFMEZ2HT & =, FARFFZ (joint group equivariant)
THBrEWVD.

d(g-x,9-&) =g p(z,§), forall (z,§)e X xE ged. (1)

FIRFEERIZ M, RAENFEEEZE CHOWONZHEZ Ry NV =2 052 —RILL7=H DT
Hb. DFED, RIAXA-XANDOEHPEWAZEE (¢-& =8 1T, RIRHRZMEXEE ORFRZME
(Pp(g-x,8) =g d(x) KET 2. 2 ODOFRFHFRIZESR ¢ : Xo x Ee > YV, 01 : X3 x 21 = Xy
DEIREAR po(d1(e,0),0) : X1 X (T X Zo) — YV IFHUCHEHNHAZTHD, FE=2—F L%y +
D &S ICERELRZ SUREERSROBMICB Y THEHAMETH 5.

22 REERZEXRY FT7—2
TE2 HICHEZ L 2FNHRZEME 6,0 : X XE> HEZEETS. 7v:E5 R E2 5 X—X%
e T ARABERAZRY V=2 NN &, X7 MAEEK f: X S HOV vI Ly NEEEALE
NRDEIICEHRT S

wwmwz/v@wmmaafx, MUM%zLU@W@@MM,Eei

7272 L NN OR5HE Bochner M5 (X7 AMEEIMO R EORS) TH 5. NN IZATHERF# ik
(6(0,6) | € €E} LT ICE > TEAMNI TR LEBEEFATHS. Ry LTRIc= 2 —
Ity berdt, EREOD=2—F3y IDEOLNED, Xy b= EFEATWS.
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2.3 FERIHR

N7 BRI f € L2(X;H) L, G OFFERE m % my[f](x) =g -f(gtx) &8
. mlE2=RVRHTH 5. X 7 P (irreducible) TH % 21X, m- AL/ (W Cc W
YRRBESEMW C L2(X;H) PEHEZD O (F2EM e %) KR Z220S5.

24 FTEE (BBRAR)

T3 FEEH  BEHL T, COLE ¢ ) ONIBIR (¢, ¢) BIHELT, [EEORZ ML
TR BERL £ € L2(X;H) 1ht LT RASR D 170

i o Rlf) = [ Rulf(E0(s. 1€ = (6,0)F, @)

DFD, (0,h) 0D E, VoL oy FEMR[f] 2EAMKETS=2—F L% v } NNoR[f] iZ
N7 MUVERE f ZEAET 22 2EHDLDLTWS. f OBECHIIMEEL 70T, 4L NN TR
D7 MNEZRAESEZRFATEZ I 2BEKRLTWVWS. B Z2ERMALT 2 22T, L2-%E
IEUEF ORERRIIFEHDME S 5.

BAFNISE L (1] SR, FEHEEE =2 — I3y P EETIENT 7 2D R M E OG5
. ANZEM X 3ZRALIERS T, SEO XS REEIN R T — 2 LTy Kb o, EHO—
e bbb o3, AHD R TH 5. FEIHEFFENE do, dE OFFAREN, FBE ¢, ¢ OFRIKFEEF
Zt:, 3B X8 Schur OFfEE V3.

I 4 (Schur D#E) GO H LEO2=X VR BB TH 2 Z ik, ROFKELEE: 7 & 7]
P BRERERT - H — HIXEFEHROEEUSICIR 5.

SEB T :=NNoR:L?>(X;H) = L*(X;H) P G e RT3 e xEEHHEIC K> URT. {EED
g€ GITHL,

R[?Tg[f]](ﬁ)—/X@-f(g1-@W(%é)hdw—/X(f(w),ww,g1-5))Hd$—?g[ﬁw[f]](§),
N[y [7]](x) 2/:7(9_1'€)¢($,§)d§=/:7(€) (9-¢(g7" - 2,€)) A€ = my [Ny [7]] ().

DED NNoRomy =NNo7TyoR = mgoNNoR A DILD. X o T Schur DFEIC LD D 2R
Copp € C »fF#EL, NNg o Ry = C¢ IdLQ(X;’H)' ED D5 Cep,ab ENERIETEATH 5.

HEE  AWIZEIX JSPS B E 20K03657, JST X 5313 JPMJPR2125, JST CREST JPMJCR2015-
JPMJCR1913, 8L * JST ACTX JPMJAX2004 DB %E=ZFI72bDTT.

BENM
[1] S. Sonoda, Y. Hashimoto, I. Ishikawa, M. Ikeda, “Constructive Universal Approxima-
tion Theorems for Deep Joint-Equivariant Networks by Schur’s Lemma”, arXiv preprint:

2405.13682, (2024).
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[IEZ 5 OS] A5 DR (2)

77y arORRER LD DBMFE T TILORE

HaE M
170Z0 Research

e-mail : yuki.saito@zozo.com

1 BE

BFEEEG (EC) 4+ —ERICBVWTIE -V —DBEfTHEXET 2720, 74 7 LDHE R
HIN2FET VDML A LXE2 Z e e k5. AFERTEZ 7 v>a ¥y EC k@M
LT, BT —Xt 2 7ORT 2 HWBTERNRIER O 5P, R0 0—EEDH %
AWERHEE I T 2580 LICE R L, EEDBRMEN LD 7 DM OMEREICOWTIRE T 5.

2 1FL®HIC

AVE—=2y s ETT77v>ary7 4702l T %5 EC YA FoBERZBEDE LT, IHFICBT
577vya OEENKEEEIEEELVWDONRDS. HROZ77v>a Y ECHA bO—DTH
% ZOZOTOWN [1] iZBWTIEHK 95 7 A EORD &R, 1,100 H AN E8 2 2 FHH
ABEOWE T — X B PEREIN, Vv /T —X0EMHLEFE TS, Zofticd, 7rv>av
a—F 42—k (a—7F) BEEHET 2 SNS TH2 WEAR [2] IZBWTIX 1,300 FHEU LD a—
FHERREN, 74 T LHEERZT TR L FITIE CROMEA S LRI T 2 BRI 2 BICHSA]
BERIRIICH B, DX, BESLHBOBADIS 7 7 v ¥ a Y ERERIAINCHRAERBER 7 — &
BB NDODH5., TH5LkT7r7viaryr—2RREHNHLT, a—T%27A4AT7LDEATH5
EEZHILT, a—TOHRMELHET2HREY Yy F U ITETL 3], a—TOEEZBEENIC
Wik BTN (4] OBEMTOATE .

—HT, Z7yvaYiFHUES ° BV Loz \HOBEEICRESTHEZZELDIDOTHD,
— e a e VP ZAMPELNRTVEEERR R R 7 (— IR ) SRS Rk T, —
B DR T 21NN DX F L 5. 2 I TARTIE, a—F 70D b DRSS o iR
HEMEXE22D0M%EE LT, Hife X7 OR7 ERHVEBENERBEESO AR 5] 2, £46
B D7z 0—EWED B 2 HF5RMEETFIRICHE T 2058 [6] DMERBICOWTHE T 3.

3 Fashion Intelligence System: E{fRE X J DRT7IC & B BIENRFER
KL R E T 57— &ty ML, HEBOZRZPMHE5IN72ERERBIC X > TSN 2.
Fie, RO, “O—VX7, T orv”, “RUA4 N 2o BRNREREZ TR, ‘Y
VaTN “FTARAT TN, Tx—<” Vo RBRARENZLLETNE. I T,
BAAAZ2—F NIy NI =T REDNYy JR=VETILE TV v FEHAT v FICHD L AU
koT, HHEGE X7 RE—FHEMICEBRTEI5R=2—F0xy NY—ZETAERERL, ¥
B2i75 (K1) . ZOEEEICE T 2EB L 2 7 ORBDONEHEE (HDIAARD) 2iEHT 5 2
T, =¥ 5 OEKRTHEDE VR L B WISN T 2AEZESTE 5 Z e PRI

4 —EMHIE T RSO BRI

KIFFETIE, E£ABEBOHRHMEEZR EXE2NHNZY 7o —F 2 LT, £EEEHR T T v
IRy VABRBETH o THADTREHATE 3, €T AIMKIEOHAEL WS, EEERC
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AN R

52 [0 [

e ﬁﬁlmﬂ
Instance Attribution Feature Attribution
l:l:) =
4| Bus B33
AVREVA]L (o5}
B11512 I B21 B2 B31 Bao I
. —Em

4v2zrz2 [l 2

= EBH7vS
FO-F Y #EVISNI9N ! —\ H Arasvas @3 oF 31 Oe ) JER¢
#h3-CY #HERZSL ‘ _ AVARZAL AVARZYAR2 A VRARAR3
SAssE —
> Instance Attribution & Feature Attribution O—&EHI%
wHR BB ar =P+ P2+ Piz, s =Por+ Paa, a3 =Lz + P2+ Baz
1. Fashion Intelligence System 2. —EMHINZ W7 TRAE D RFTEiEE

Xf LT, Instance Attribution (IA) ¥ Feature Attribution (FA) D87 % L ~L oD 2 FEHO
NEZOLND (K2). IAMZESDEA VAR Y APESEBOTINCED XS CHE5TI20ERL,
FA 34 YA X Y ZADEREHBTHNCE D XS ICHFET 202K T fIZIXEBGIETIE, TARZIR
NOTHNEDHEE (4 X ARV R) BHFELTVEREHLRICT 2DICKILE, FAIZEHERD
O (R0 BTPRICERIFSG L T0L0EHLICTES. 2o %, 1A & FA 0— B2
T KO REHHERS Z L AHEE RS,

AU LD, BIZET A T LHEEL LTOa— T OFEMUIIBNT, D74 7 A EGRE
BaA—TORHMIBVWTEETH > ZRiHT 2 Z e BHFTE 3.

5 HHDIC
77 v ¥aya—7 Rl LA RO MR R A L X € % /515 LT Fashion Intelligence System
B L O—EMHN 22 T REEBO REIE IO W Tz, SRIZE SICHREZ M EXE 2
E{§5 & 7 DN DERZID AN OWTI D HL TETH 5.

BENH

[1] ZOZOTOWN, https://zozo.jp/.

[2] WEAR, https://wear. jp/.

[3] Y. Saito, T. Nakamura, H. Hachiya and K. Fukumizu, Exchangeable Deep Neural Net-

works for Set-to-Set Matching and Learning, European Conference on Computer Vision,
2020, 626-646.

[4] RWE HEST, ARk (61 G Bk, 7 72 v o VBRI EENES sy F U SET L
DORET, MIRU, 2022.

[5] R. Shimizu, Y. Saito, M. Matsutani, and M. Goto, Fashion intelligence system: An outfit
interpretation utilizing images and rich abstract tags, Expert Systems with Applications,
2022.

[6] FH)I A, KRi ERL, EK BAER, ##E {61, Instance Attribution ¥ Feature Attribution
O —H MR 2 W7z THRA BB O RFTSAE, 2024 FE AN THREREEARE (68 38 M) |
2024.
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[IEZ 5 OS] A5 DR (2)

JILAY—E X Retty DB AT LEARETOD 17 FDOEHIET

K R L2
X ettz 7> a2, 2 BRUBRERY
e-mail : iwanaga@erdos-the-book.com

1 @LC®IS

HFE S 27 L DOWMFRITIE, NER—ZAMEES A7 5, il 7 4 V2V THES X7 4, HEHER—
AMEE S R T L (1] R EOREROHEBETF IR, BEE Z H W FESEOREL 2 VW -F
52,3255, ThHOMETNLITV X LZ2Y — L RIZEET D123V 0 OREZ M
RTB2RERDHY, ~RNICF—22HATTR Y 227 M2 H LT 5. #l21E, EC(Electronic
Commerce) ¥4 b ETL—H —2FMEHE T 2> A7 22 HET 2581213, 21— — 2 amEE
I LTED KD BAMEHD 20 % 0k Lic LT, ERROFE L UTHES A7 L0EEEZ R
3%, #EES 27 L OHFHX, BERDICEN 2 UL/UX 4] oMEhainz, RS el ik 7 — & Ol
Hid 3., EHICHE T LI XLADEEIZOVWTIE, AT LADOBFEEITS MR L EBICY —
L 2% a—F— 1T 2 ARBEEZ N ZRICBOTHINEZ T 5, Zhofilfnicinzg T, ks
DEMINMEAET 272D, T 4= VA, AT =V T4, BEMREDIEIEREREZE
L. BRI FERITOREDND S, Fiz, R LEBOME T LI A Lr6REBEDO 7LD
VA L%RDALTD, EFReFHEZEDRL, BEMIc oy 2 7 F2#ET 2 Z L HEETDH .
AFERE, HE7 L) XL EHRRET Y TREREZ 27027 OMNEELT
fRIt T 2 DDBHKTH 3.

2 WRHY—ERFOT 7 DB

AFERTIX, Retty KNS ANEE 32 HZLA 700 X9 — L X Retty[5] 1ICBF 3L 2 b7 Ui
2T LD T O Y 27 MZOWTHENT 5. Retty D Web R—J1%, FIZ by FR=Y, BIEY 2
FAR=Y, BEFHR—Y 2 OMBIESNTE D, KRR TEBEFMR—JITHEE S R T 22 FHEL
LB RS T 5. HES R T L0a Yy M 2—F —2IBEFHR— T, FEDOBIEITH L
TIBbrobi#ESR CELTVWS L X, KOFWEBIELHET L TH S,

TrYxZ MI201THE 11 A5 2018 4FE T HAZH I T3 2D 7 2 — AW THH#EL . 72—
X1 TEHEO Yy 7 DG FEEEIT o /2. BRI LU SHHERE, \S)EHEE, il 7 1+ 1 &V
YOHEE, TV X AMEERREL, 7 74 Ik BEWIHEE R T — v RicEE SR, CTR(Click
Through Rate) I kX 2 E & Mi 1T/ o7z, 72 —X 2 TR THA VORELRITo 2. HEROD
UI/UX IZHEHE L, EROIEEER, #HEM B O 52170, CTR I X 2 ERMAZITRo7. 72—
2 3 CREERE(LEIT- 72, BRIZIX, Elastic Net [\l % F W THIER E SHEE 7 LT Y X4
WKHEZ2 CTR ZFHIL, N F 4 v b 70TV X Z2HAWCEEEEEZRELL, CTRICXZER
Mt 21772 5 72,

3 7x—X1ICHITRHEBEODYIDEG

RETIE, UTD320HEaY v 70BN ET 5.

AAIGSHEEER 2024 4E 2 H#HTRE (2024-09-14/16) Copyright (C) 2024 —i&HEHIEA A AIGH RS



HLUSEOMHETIE, 22—V R TBIEHOBEME 2 ERILT 20ENDHD. AX— 71V %
FRALCHMTBEZHELTCOWIEE BELTWEBIEL H7a) ) 2 FHS - B—HL
TWEBIEZY, 2—F—IBTVWB EET 2. F, MlifgH) = THEEE biLvwEra—¥—o
TEIGAWEEZ NS, ZRZhOBIR THEEZEZERNER L, ZDEA ML Z BIER O
BHOUE Y UTBIEOHEEICHIAH L.

ANKUEEH OHEE 121X, PageRank[6] 713V XA %ZFH L7z, Retty DL 6E 6054 7 4
> 7% Excellent, Good, Average ® 3 TH D, Average DU} 5 L —H =370 D D3RHAT
TREDA D =X LER T 2HEDD 5. £, 2—F =BT 2 BEHOE WL OE A
EPRKENVD, B FERTAREEZRET 2, AREOERKRERZRD, 2—F—-I1ZITF AN
BIRN T EDVEMERHEi b2 o TV, 2T, F2—¥ —034%H6 L 7= B D 3 O R Z Fl
AL TBERDEI 72 7 2ERT 5. B2, Good & &fi L7=38JEH 5 Excellent & FHfli L7=5B
JECH CGEFBERERT Ty P22 ENTES. 2L T, RO TOBIEL S IF S 7
7 E2VER L, Z®D PageRank 251832 Z 2 THBIEOANKELXEH L, BIEOHEEICFHIH L 7-.

a7 4 2V ¥ ZHEE CLE, FEMIETT Y 2 IE BEAT Y 0 RS 5 05 ik L FHiEA T A o a A v
HLEZEE T2 2005 E2RE L, —RINITKEDEWE S5 IEAMETH DG EIME
(Serendipity) 2VilS X7z 7e OMFIEICTRIT B & W0 S EWFHE 2521 72 Z DFGR. FHMETTH2: 5
a4 VHEPEEFHRET 2 HEERA L TBIEOHEEZ TSI eiko k.

4 HBHOHIC

ARTE, 7=2—X 1 BT 2MERY v 7 OREHETITOVWTHA L. 4HIZ7 = —X 1 O
EBuYy 7 OFHiifERICMZ, 7—F 7 7F vV =27 70 —IZOWTHHNT 5, £/ 72—
2, 72— R 3ITOWVWTDREFHBHITI,

HE  AWFEDZITICH D, Retty IRINSAAEFERAISIG S 7428 & Fak 2 ~F 3 2 2 2 icBL T,
[tk HFFAl, BROZRESHREEZR T L ICEHOEEZRL 7.

BENM

(1] BUEER, B2 & A IMEEE > X 7 A — BB Clgsr 2 Tl 3 %, 2 v 4t 2022.

[2] J. Iwanaga, N. Nishimura, N. Sukegawa and Y. Takano, Estimating Product-choice
Probabilities from Recency and Frequency of Page Views, Knowledge-Based Systems,
Vol.99(2016),pp. 157-167.

[3] J. Iwanaga, N. Nishimura, N. Sukegawa and Y. Takano, Improving Collaborative Fil-
tering Recommendations by Estimating User Preferences from Clickstream Data, Elec-
tronic Commerce Research and Applications, Vol.37(2019), pp. 100877.

[4] JEFEIESL, SORDEAR, Mkt EH, #HE S 27 o EEAM—(EHETHZ 2EATA R, 54
Y= p X 2022

[5] Retty Web Page, https://retty.me/.

[6] Amy N.Langville, Carl D.Meyer, 214 (BIER), S2JIAIBT (BIER), B)IFE (BHER), Google
PageRank Q¥ —REMBL LIV D T v F v FFiEERD T, HATHAR, 2009
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