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Multi-layer Recurrent GCN Cross-domain Recommendation with Pseudo-overlap Detection
Mechanism

QIAN Zhong-Sheng, WANG Ya-Hui, YU Qing-Yuan, FAN Fu-Yu, FU Ting-Feng

(School of Computer and Artificial Intelligence, Jiangxi University of Finance & Economic, Nanchang 330013, China)

Abstract: Cross-domain recommendation (CDR) alleviates the cold start problem by transferring the user-item rating patterns from a
dataset in a dense rating auxiliary domain to one in a sparse rating target domain, and has been widely studied in recent years. The
clustering methods based on single-domain recommendation adopted by most CDR algorithms fail to effectively utilize overlapping
information and sufficiently adapt to CDR, resulting in inaccurate clustering results. In CDR, graph convolution network (GCN) methods
can fully utilize the associations between nodes to improve recommendation accuracy. However, GCN-based CDR often employs static
graph learning for node embedding, ignoring the fact that user preferences may change with different recommendation scenarios, which
causes poor model performance across different recommendation tasks and ineffective mitigation of data sparsity. To this end, a multi-layer
recurrent GCN CDR model based on a pseudo-overlap detection mechanism is proposed. Firstly, by fully leveraging overlapping data

based on the community clustering algorithm Louvain, a pseudo-overlap detection mechanism is designed to mine user trust relationships
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and similar user communities, thereby enhancing the adaptability and accuracy of clustering algorithms in CDR. Secondly, a multi-layer
recurrent GCN consisting of an embedding learning module and a graph learning module is proposed to learn dynamic domain-shared
features, domain-specific features, and dynamic graph structures. By conducting iterative enhancement of the two modules, the latest user
preferences are obtained to alleviate data sparsity. Finally, a multi-layer perceptron (MLP) is employed to model user-item interactions and
obtain predicted ratings. Comparative results with 12 related models across four groups of data domains demonstrate the effectiveness of
the proposed method, with average improvements of 5.47%, 3.44%, and 2.38% in MRR, NDCG, and HR metrics respectively.

Key words: cross-domain recommendation; pseudo-overlap detection mechanism; graph convolution network (GCN); community clustering;
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i s o iy, ] 2w | | rE i
/ #: il . o i s X H \_/
X a = : I
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> HH O E S

K2 PysEE LSRR

2.2 ETZEMEH GCN BREFIRE

37 TR T UK 2 B Z WL AL, ORI TR R YT RN BHER L, 25 RS AN P -390 AL £ B A 3R
TR AR 2 J2IEE GON 272 ST s, A0 819 RN DR B 22 SO e, o, 35 R AR I
AL R PR RN R, 73550 A O B8 A i B 3L S RN AT PRS2 RN P IR T T
RAAE A, I -0 H b

FEH 2.1 TRy E B A ENLHIS B HTA 7 BH MR RS 5, K A N 2 20838 GON 71 ik AR
MIRIaam . ZAREA A GON 2331 “7 ST H ARIBORIIRC A 31T m N, Sl I AR5 8, 920 T H 35K
S RNBARASA HN, IFFRIF T 2 BT A3 2R P S IR AR H 4L 5 iON. 2 20630 GON Elinlsl 3 fir.



A T

[

R o]

} §il XI:A) )(i(“ Z;jJJSJ.:,ﬂ 4 al(:) ‘f *}7 ‘ @ —

A ‘ H sle -

%o o~ W H=CT

| \”“’ N o o

! b O 72 z"
ool 101 |@

o> i 500

I | B

b [ .

[ 15 P O

I X ! O L

| ™~ @ ieell el

ks SR I

7[:::::::::::::::::::::::::::ﬂg{lé}

K3 Z 2 GCN K

RN JZ HROHA N &I AR B R AR AR R R, S0 6T 5 1508 R 5 R AT S R 2 BT RN AE RN JZ R
M Z 2 GCN, Al 2ot 7 > 2 T 4B A BT RO ERIAGE B, B (35U H ) 35 I a6 A6 RHIE ) B X0
(B X0), SO SR 7 R 35 ARABLEE . 5 s AT I A 5K (7) B,

{ng*“ = (D, W,D,* XV F®)
@)
XV = (D WD, XV FY)
Horr, X0 R X© 535258 k BEARRIA . BEIRNAER, o R8s, W, MW, 20 5)30R0 QS A o
TUH SRR RE, W =W +1 (I NSALEERE), D, #1 D, S T5UE 5 s FERE R, R 5 Z AL BE AN Z I 40 JE
AL FOFIFR 351258 kR T E B AERE.

RABEHAG BRI« I00H 35 R B 27 SRR BN, A BRAE SRICHT RO A B R S, R AR TR —
JEAT RN AN, 2 UGEARAE. SRR, RIS STBEER 7 L 30T H 27 R 7 22 (A S5 80 AR DA 2
28], BRI -0 H A, 2731 75 A 22 38 (8) .

; (< XD Fy D Py >

(k+1) _
|x(uk+1) ><F1| |x§k+l) XF2|

Forr, a0 RoREE (k+1) BRI P -TUH WLF, () /& sigmoid HAL, ¥AHEIA—TE (0, 1) KIAA, F, Al F,
RPN TT I GRIEEBE, <->Ron ) &2 N FRIRAE.

2 NER BRI, A3 (8) ATR R I HEBE £ 0k T AR 25, RIS 254 Wi S 4 1 Oy 25 25 280 e L, A
TH RIS TR R N A48 AT B A, TR T R AR 4R, WAEHFE B0, IRV RE S BUT R W& WA 2. e
BHEIEH T GCN, FXHFEIH -1 B A {056 MR g AT W AL AL 3.

VF 22 AR L 5 A A B AR P R R S B9 B (magnitude pruning, MaP) 7572 %Y, {H MaP il & T 5 #(5 5, 2
W5 2 Jr 48 R RS R ) PR DR BB 2 b, ARMBLEE Be /N (R 300 BT St Pl e 2 BBORE B ME R F BE. DR JRKT Ikt il i, RATTEE A A
TE T VE, FE T AR ACLRE PR 1 T A B A, TE IR F2 B A5 TR, AT S O 4 MR AN I T AR 25 % 6
o I ) i 5 b — % %) R () i = %) T R AL

SR 78 43 MR Y PR KA, 38 gok R B R T RE S B0 M RS R B, R VI G RE b, 4 P S A T L PO AR A
BN [R5 1 3 AR, DA R R X SR A SRR 4 R S R AR Ak, [RIR, SR P B AR TR S TR 2 TR A %
Z, IR — 50 0 B R E S IS A G 3, W E A E S, 1SS — R0 0 B LU A PR A, AT 98D i LS
X BEAC IR 2. X BLE T & SR B A AT Eh A TR, SIS BME K& SR A (9). (10) Fiow.

Oi(k) = aa®™™ + (1 =)0,k - 1)

ui

®)

(©)]



AR 5 A A E &P R A 0 % EBIR GON B 83E 75 9

(k) (k)
(k) _ A, Ay = gui(k)
. { 0. al <0,k (10)
Hr, 6,:(k) 2R, o NRESEL, Ve D LEE X 45T s AR R
TEYXH P u e O 5, BRI EN R R, &3 K PRAGERG, AR RE BN R, W
~ A1) P,
a,=ad”|...)la® ... | a® a1

Horh, | RAEREARAE, a AP u (055 k ZWEFI R, k=0, 1, 2,..., K, a, NP u BBEAHRN ) &
R LR AT, S NS U IR EIL AR GON SR8 7 u ML N ) B a0, NI H bIs 15 23K
HUH I FA YR B bR AR RN ) B S [l 5 TRIREAF I @ (I N ) BRI T N B a0, of fal .
TEPHIIE A e 5 SRR F TR R, N R AL & P w BRSSO R B S5 A N TR, 3RAT1 A
AL S50 | T 20 B 0 BRI S AR A SR B 25, 27 (R IR S B AR AL A R i )
25, 7 Wl R EA ), it E AR (12) .
Z= O'(Vlfaf + thai)@af + [1 —O'(Vt,?af + thfaf)] oa,
(12)
2 = (Vilal +Vila])oal +[1- o (Vila? + Vila] )| od!
Forb, Vi, VES VT G35 IR R G IR I S A R R AR A L
2.3 REFINIE A2
TE55 2.2 FTAREUH P 510 H (4L A RFAE 1) B, 543 >3 P 5 0 H 2R 2 10138 L, FRATR A MLP £
Tt PP -3 A LA, LA, A (13) (14) FR.
2
(p(l) — w(l)(G(l)[ Z: ]+h(]))

i

13)

(P(L) — w.(L)(G(L)Sa(L—I) + h(L))

5= fle™) (14)
Forh, o0 KR k2R S5 R (1<K<L), GO K1 235105 k BTG ARE T, o®() #rEH k205
BRI, ) B o WS R 55 BT o K.

FARIEI PP 23 I 97, 1 e [RDRE D5 9249 21 R R O 2 28 0 L ) 22 JRAR A GON S skt A2 S0k, MUV LB

FEHUHIZRIYT SORLLBE R R 5, SN 22 2 )2 G35 GON LLA R0 1 FR LA 71 JURHE, B 2R Fl MLP % 3) YR
HARREG LR, Bk 1 pos.

BOE 1 A O E B E LI 2 2 0834 GON S #2.

N PRI BRI P USUT, VR B ARSI 4R P RIS B ARISAT 4 R RRT,
fth: ARIXER C, B O, Y H ARSI TS 7 B 9, (BI 95,/ 97).

ui

Begin

. C— {uphYue U /| IR T 9— AN EIX

2. Z’L" — ZWWM ecnvec; /I THEFAIX ¢ WHETAAEF

3. Z’C‘” — wa,u ecUvec; MITHEEHRX ¢ d77 s AR R E A
7 g ) TEN LR */

4. For ueU // KEIFI u At X

5. ForveUnvecnvunw, #0




10 R Sk AT S A

E Wiy Ei_”’*w
VEC

u
- +/lz W, VveEU°?
VEC

6. AQ,.. = 2m 2m? ;
DY
om 2w veur
1B u BNFTE SRR S v FTTEAL X ¢ BT B BE 3 25, WA R (5)
7. End For

8. If maxAQ,.. then // K u Fo NAEH ST i KRR EIY 25 (4 X &
D) TV YR s T
0 S SN e S S

11. ce—ceUlu), c—c—{u};
12. EndIf
13. End For

14. For ce C // Bt X I E AR E

Zi"_[zz”]ﬂ

2m 2m

15, Q« Q0+

16. C' « C'U{c};

17. End For

18. Print C’ and Q ; / % 4 X SE R B

19. For u € ¢ // EAFABIEEFERE, WA (6)

20. For vecnv+u

21. Wi, =Wy, +ﬁ2kec W + W), (k £unNv)N(Wua Nwy) s

22. End For

23. End For

/* Z 2GR GON fibe */

24.For uecU,iel /| 4 ARE R /I RS RALET S

25, X% = (D WD XOF®Y 5 ) AR AR, WA (7)

2. = o SHUXPWATXE ) g Gl R, AR ()
" XX F |6 0% Ry

27, Gu(k) = aa®™" + (1 = a)0,,(k— 1) // REZHEE, WA ©9)

28, If ) <6,(k) then // X {idF B EHAT A TIH, WA (10)

29. a?=0;

30. EndIf

31. End For

32, x=xO | x® ) XK RETTEE K BN, AR (11)

33. 2 =0 (VOx2+ VS5 oxl +[1 —a (VOx° + VS 5) ] o x5 ;

34. 2 =0 (VOx2+ VX)) ox0 +[1 - (VOxP + VIXT) | ox™;

I1AE R E FR I A RHE, A (12)

/¥ BRI */

35, g = D(GUGD 4 HD)5, = fe) s 1 IS E AR B, AR (13). (14)
36. Output $,, ; // iy HUE B brid i) f 2 05 7 22

End




BB 5 AR E B4 S BB IR GON BRI % T

TERE 1, 55 1-23 47 O 5 B e LIRS, @5 O 3 & ) e ML 6 P P SRS 304 X AR RIS, DA
B TR B AR AL RE AR R 2 24-34 1T R Z 213 GON #isk, 5 24-32 7RI H £ 28173 GCN R4 Flisk
LT AU, 28 32-34 17383 4 A1 1B & BT IG5 2108 UM B AR . TUH S 451E R & 28 35-36
AT RAF RTINS, A5 FH MLP 15 30 AS [F) 35 7 09 S 2 T 30 E 453 93 Mk .
PSRN B BRI 2% R B SO TN AR 43 RN S bR 3 1 58 SO, in A (15) o,
Ly = _Z(u,i)Ean- (yY logjzi, +(1 —yi)log(l _yus'))’
Lr==3 e (110857 + (1237 log(1-37))
b, S /YT RO -BHZH, O MR EE, O & ARWEE L B4 PRI — & 8HE
fsefgl, LLB Ik LA
D — 25 5 v P I HEAE T R, FRATTHE BT SRR R M BUR R B 4 A, 15 BB S ORI S R s B, a3
(16) fi7i.

15)

L=ALs + Ly + 4|03 (16)

HERAEAT (16) W, 25 R P38 - HHs S0 B M A — B B, A SCIEE WA A, F1 4, PR EORT B AR

WIREAR, AR AT . bdn, 25 H BRI B0 S8 AR, T AT 15 8 ORI Ay, DA I H AR 500 X S 2 s
. Ay W3 E AL AL E, © R4t Z40, W3 SL IR A4 B A6 T ARG (AR 3 i 405

3 IR S S

3.1 (SRR

IR IR AT PR A e S AR 3, A SRR S SUEUE S Amazon 1) 4 HEUREEAT 45 6 S2 30 0 LL 5 0 A, 322
125 T 3 A4 i)

RQ1: 53/ B AN A BT bh, AR SO AT fo] 4 342 R0 e 2

BEXS UG IR, 56 3.4.1 T URCE T LSRR, 23 iR A SO R PO-CDRec 5 12 Tk SCHRLVE XS bL. SeBe gt 3R
B, 7/£ MRR, NDCG, HR iX 3 AVFA #a 5 I, 5 PO-CDRec ¥4t T HAtonf LUASE AL, wf &0, Fr4@ A B 7E P4l i Pt
ARENTH AT A AR KR HY, BEHTEE P S (i 47 - 32 T+ HE 7 14 BE.

RQ2: A SCBERY RIS [F) KA X RS 15 B P e s 0 £ 22 357 A2 AE R0 B2

BEXT G IR, RS 3.4.2 TE TVHASEE, R v EE A ENLE . 2 EEH GON XA K 3 FhL 4k
R, A3 AT I S AE) {0 AT HE A 14 B VT2 SO0 5 AR B, IX 3 PR [ HERE SR BITE AR I FR RS 155 T i
7 PO-CDRec, Ut 1M PFEME DL CDR A8 EBA — 2 RUR.

RQ3: 82 E o] 5% A SCBLRL R PERE?

EFXT L ), FE2E 3.4.3 TR E T S HBURE SIS, B AR A RIRERNESH P AE RS, KIEAIHE
AN [ R A R A AR TR 1k 1) s A0 AL I RS EUAEL A T AN ), 20 A 17 VB R ) 5 1, DA B 2 R A A Y.
3.2 BIRESITFM N
32.1 Hdiatk

AR SCHRYE 2 % CDR HBF 78 18 35 100 5 SR SR AN TLAL B 15 B SR A4 CDR 355, 7E KRS A S4By idb 4 4 bk
17556, 1% Amazon (GRIR http:/jmcauley.ucsd.edu/data/amazon/) ZU4 4E B 24 NASAE RS (130 H Sk 48 . 106 P58
sy ES . TWHNES RS R, AR SCEEUH > BEEE0  4 AR H R, 4302 : Music-Movie. Phone-Elec.
Cloth-Sport. Game-Video. 4 1 ¥ B #5380 H 11 B #E#E48 RAFAEEIHR I - (BR3P, S7E B Tk i,
ARSI PRI A DT 10 M ERITE FD T S AN E R, A -00E fe e MR & 5] A ARER R
RN I BEALE 52 20% ¥ & B F VR 98 8 30 A 2 A7 IR g E, g A BT IZR. BRE Rk 2
Jro, Herh, YIGRER X — 1) v A4 26 o DA ESCH Jag e SR TR N SR A P - 58 L4


http://jmcauley.ucsd.edu/data/amazon/

12 BRAP AR Hrr e B o G w Sl

®2 HIEERGIHER

B P it H PEES HEH ) RIRZIH
Music 50 841 43 858 674 233 15 081 1893
Movie 87 875 38 643 1127 424 1 885
Phone 27519 9481 148 271 16 337 2 049
Elec 107 984 40 460 821 301 2042
Cloth 41 829 17 943 187 880 7857 990
Sport 27328 12 655 163 291 981
Game 25025 12319 155036 1737 226
Video 19 457 8751 156 091 217

322 THNfERR

NI PO-CDRec FIHEEERE S A T, i BUE FH -7 248807k (mean reciprocal rank, MRR) JH—
A3 Bt 35 (normalize discounted cumulative gain, NDCG). iy 3 (hit rate, HR) iX 3 MNP FaFRxS H 1 R
ATVRAR

1) FIIBIERR. E R AR I BB ME, ST AR B o B, BB 0, A (17) Fiows.

1< 1
MRR = n uz::‘ rank, an

o, n Fom FHPBL rank, 37755 u N P IHER.

2) IH— A3 B B 5. B RN HERRHERE I E AR HERE 23R A A B R EE AT, HOTikEOR, Rz DTEkER /D, a0 A sk
(18) 7w,

120 -1
NDCG= ) —» ———— 1
CG= ), Yu;logQ(iH) s

H, Uy B IREE, Y, FoRH P B, o FORIUH @ AEHERE SR AL B
3) dir A e R HER A AER R, RIHD P AR SR IR 5 B S AR 7R S 3, In A sk (19) .

HR = é Zl hit(i) (19)

Hor, s NFEARSL, ATERMRON P T SRIUECE . i) AT RRE i ADNTH S B ES ER BRI H 5K b, &
&, WA A 1; AR o.
3.3 sftbiRa

PO-CDRec J& T CDR #UISuWs, B0 H 52 801, Jaidkf CDR J7iET LR, 54 E PO-CDRec 1
KGR 12 FASEALELRE 3 AN Bl 3 AR O A I HE R AR AL 7 BRI HE AR AL oy, CMILPO 22 40080 (1) 46 A
s TCCF™ M D ik ff) 5 288 S0 7 P A0 A A v, 5 AR SO (1) Oy 2 2% 0 s HLA) A — 58 Bk R ; NGCFPM e g+
GCN (2 32 775, SA SRR 2 2638 GON B — 2 Mo, 78 B e B A b, EMCDR™ I
STARPO Y BE IS h 4 # i R SSCDR. CDAMLE', HCCDR. FPPDM i@ g B 4uk 5 43 ) o) 38 2807 92
HEAT A7) 7 1 ) 533k, 55 A SOABEIEL ) Oy =B 2 40 s ML) B AR U, Ferb SSCDR 7E EMCDR 7t F ¥ J&; PPGNE?,
PRCDR™, GLOUP*3 5138 H GON 2 ] 5 S e 25 rp AN IR £ FE BN 0K, 5 A SO 22 20638 GON Bk L
BB,

BIHERE: PR T S B A I N — ANk, LA LR T2 A I 2E T CF 5.

1) CML 7EFE 55 > AR R 5 20 i PRI H 2o, & 5 ) AR R L2 SR s i P R 52 I H (1
PE BN R A BT E

2) TCCF 5| AR 248 2 % 00d K-Means HERA L, F5R] FH IS [RAH G R B0 32 F P AT 9 i Tl 2

3) NGCF J& —Fit it 28 (1) 1 B #8452 =) FL PRI H SRR I 5 1%, 'BEHER 3 2 GCN URZE FI - FI T H (8]
1 RS B



BB 5 AR E B4 S BB IR GON BRI % 13

PSR : P Sl R AR Y 40 50 SR R A S SIS [E (R P - T E 3R, TR LR 2 (g s S R 2R A5

1) EMCDR J&5 1 AN A7 B30 H P R4t CDR HEFRHELE, HEoR A 3 PSR ) Bl 2577 7%, 645 CML. TCCF
H1 NGCF, 43 5l #1464 EMCDR H1 /¥ A - H %7, #725 EMCDR(CML). EMCDR(TCCF) fl EMCDR(NGCF).

2) STAR il T —ANgmAd e ¥ A G548, IR M BT 305 N — > 22 ) Bt Do 268 A A i e 4.

3) SSCDR %f EMCDR #HTH J&, Jeiliid CML Ak geaEoR, BRI S ESH N2 BHAHE BB
B R

4) CDAML $& i — PR SR (0 7 5, 72 TEANRLRE 1) SR RGN HR 3 4 R L E S aa Mk, FRBIE X s I # 8
55U T8 5 1 P AR 4 DA Sk H AR U R 4.

5) HCCDR KR IS 5 R AR AR B br - BIAEALH 7, 3 R 456 AARALL R P v 2% 20 31 (1) 3% [R) 4R AiE
A B ARRAE DASREF 7 0P e 15 326 R 2R

6) FPPDM il id Jai i 20 {1 iz Al - AU VP 20 A5 B SR 5 20 P /0 E A 431 ), R 42 JR B 2R A SRS Sl 20
F PR,

7) PPGN @it LT H AN Z A S GON 22 2] B P -T0 B £oR, J+RH5ET EMCDR 7735, 815N
SR P R .

8) PRCDR it — 5 RIEHIK GON, ek $8 2 AN [ [ 11 ) 22 W 57 440 32 B, 4R UL SE R 8 R, R 45 &
SINITIFERG AL, SEILOUE H FRHER.

9) GLOU iz Fi—F [ M5B 3 238, AR AN [F) S0 7 R 4 22 56 L 7 43 41, FERI T GON Sk H 28 FLI0UE i)
TERAT S, I m IMER R,

34 LWRESH

S TSI (A SEHE S B R AR M, S5 NGERE F o 128, L& K/NN 1024, X T FE 2R 5 o )
SEFBBH, BAVERE G S B A b . AN, 5HF BT EMCDR BRI, A TR 5 EMCDR i i Aa R
MLP 2244, %t F 24 LR PO-CDRec, 2% 3] F4£{0.01, 0.001, 0.001} 54 F %, GCN M4 ZH(E{0, 1,2, 3, 4} il
B ARCHEALE ] Adam 1EARAL RS, T T EELRIE AL, CREE T SCHR 8 B JRER AL 38 X BT A8, ANkt ia
17 5 IR, FTERAIESE P B A5 .

NG 3 PhLr G S0 R A SO (06 80P R FLAE 34 o, X LU seat (WAE 3.4.1 1) AT S 12 Fh
UL BT R T AT S b, SR ARAIE S 1 2 Pk, o B 2 56 350 0 B 7R w75 5 ol A R R B R R o
ELA51, 1) B A SCRE RS A AL 35, BAIRTZE RQ1; VHAlSEIS (WA 3.4.2 ) IR A SCRE A AR S M A I 2R e 2 M R 4 e
FIATAT M S R, DRI RQ2; S AR T S2 6 (WA 3.4.3 A1) 204 = EESHonh B8 ok ik T A 520, T St
RS H AL, PARIZF RQ3.

3.4.1 AT AT (RQT)

33K 6 tAH T AR PO-CDRec 5 12 Flixd LU RIAE 4 IR T 1 3 MNP 858 MRR, NDCG@N,

HR@N 525 5E. SER AT N oA S 5 10 IFRCR. 908 T L, R R R R IX 3 B A R 5 SR
2% 3 Music-Movie 5k A HE F45 BE B ¢

Music-domain recommendation Movie-domain recommendation
x| NDCG HR NDCG HR
MRR MRR
@5 @10 @5 @10 @5 @10 @5 @10
CML 4.19+0.09 3.50+0.11 4.53+0.14 5.50+0.17 8.70+0.27 3.89+0.04 2.91+0.04 3.95+0.03 4.62+0.05 7.87+0.11
TCCF 4.78+0.05 3.67+0.08 4.51+£0.20 5.72+0.11 8.82+0.09 4.68+0.12 3.34+0.07 4.62+0.13 5.59+£0.03 9.10+0.10

NGCF 4.04+0.04 3.18+0.06 4.15+0.09 5.03+0.08 8.86+0.10 4.08+0.08 3.02+0.06 4.53+£0.10 5.24+0.10 9.92+0.16

EMCDR(CML) 3.80+0.01 3.06+0.01 3.97+0.02 4.78+0.01 7.62+0.04 4.73£0.05 3.68+0.05 4.97+0.06 5.81+0.08 9.82+0.10
EMCDR(TCCF) 4.41+0.10 3.71+0.18 4.65+0.11 5.41£0.19 8.79+0.18 5.56+0.03 4.31£0.09 5.79+0.08 6.50+0.14 10.10+0.12
EMCDR(NGCF) 4.36+0.08 3.63+0.04 4.70+0.08 5.61£0.09 8.95+0.12 5.49+0.12 4.55+0.08 6.06+0.14 7.25+0.14 11.89+0.10




# 3 Music-Movie a5 HEFEBAIME R LA (4F)
Music-domain recommendation Movie-domain recommendation
LT NDCG HR NDCG HR
MRR MRR
@5 @10 @5 @10 @5 @10 @5 @10
STAR 3.91+0.12 3.1240.12 4.07+£0.13 4.78+0.15 7.71+£0.20 3.91+0.18 2.73+0.18 4.00+0.23 4.62+0.25 8.60+0.04
SSCDR  1.9540.01 1.36+0.01 2.15+0.02 2.15+0.02 3.59+0.04 2.74+0.01 1.99+0.01 2.72+0.01 3.19+0.03 5.47+0.03
CDAML  4.99+0.02 3.74+0.04 6.25+0.16 6.79+0.09 10.07+£0.03 6.14+0.16 5.01+0.06 6.12+0.11 8.19+0.17 13.26+0.06
HCCDR  5.49+0.13 4.16+0.12 6.47+0.06 6.65+0.17 10.14+0.06 6.25+0.10 5.27+0.04 6.24+0.08 8.06+0.13 14.09+0.11
FPPDM  6.75+0.13 5.58+0.07 7.62+0.03 9.11+£0.23 13.26+0.12 6.47+0.09 5.20+0.04 6.81+0.05 8.82+0.12 14.26+0.01
PPGN  4.18+0.04 3.39+£0.06 4.55+0.07 5.32+0.11 8.91+0.16 4.31+£0.03 3.19+0.02 4.65+0.04 5.44+0.07 10.00+0.10
PRCDR  4.96£0.12 3.87+0.03 6.1320.05 6.84+0.18 9.4840.13 5.9740.05 4.7240.08 6.25+0.15 8.02+0.20 13.070.12
GLOU  6.2540.17 5.95£0.19 7.46+0.12 9.27+0.06 14.86+0.11 6.59+0.02 5.24+0.05 7.11+0.10 8.84+0.15 14.78+0.12
PO-CDRec 7.13+0.04 6.21£0.03 7.91+0.01 9.31£0.06 14.98+0.13 6.64+0.26 5.81+0.07 7.41£0.13 9.02+0.16 14.89+0.04
# 4 Phone-Elec #iI5 h HEF A IUME RE LLAL
Phone-domain recommendation Elec-domain recommendation
T NDCG HR NDCG HR
MRR MRR
@5 @10 @5 @10 @5 @10 @5 @10
CML 5.83+0.10 5.14+0.11 6.41£0.13 7.62+0.13 11.56+0.23 6.24+0.13 5.54+0.17 6.85+£0.12 8.34+0.23 12.44+0.10
TCCF 6.97+0.15 6.47+0.12 7.51£0.09 9.06+0.13 11.98+0.19 6.64+0.16 6.37+0.10 7.71+0.13 8.96+0.24 13.97+0.26
NGCF 6.48+0.04 5.82+0.08 7.47+0.12 9.11+0.19 13.62+0.20 8.04+0.07 7.41+0.08 9.09+0.11 11.01+0.17 16.24+0.21
EMCDR(CML) 5.69+0.01 5.06+0.03 6.32+0.02 7.96+0.04 11.89+0.05 7.28+0.01 6.61+0.01 8.17+0.01 9.93+0.02 14.75+0.03
EMCDR(TCCF) 6.46+0.05 5.86+0.04 7.37+0.06 8.95+0.07 13.76+0.03 8.33+£0.01 7.85+0.08 9.354+0.02 11.22+0.01 16.54+0.06
EMCDR(NGCF) 6.93+0.04 6.35+0.02 7.73+£0.03 9.54+0.03 13.844+0.07 8.77+0.02 8.10+£0.02 9.78+0.02 11.76+0.03 17.01+0.03
STAR 4.96+0.22 4.22+0.20 5.41+0.21 6.48+0.23 10.22+0.22 6.67+0.30 5.86+0.32 7.42+0.34 8.92+0.41 13.76+0.47
SSCDR 3.33+0.01 2.63+0.01 3.33+0.01 3.97+0.02 6.14+0.03 4.94+0.01 4.21+0.01 5.50+0.01 6.28+0.02 10.34+0.03
CDAML 7.41+0.02 7.16+0.11 8.05+0.12 10.52+0.01 14.19+0.16 9.34+0.08 9.02+0.21 10.42+0.03 12.67+0.03 18.01+0.06
HCCDR 7.49+0.15 7.57+0.04 8.36+0.20 11.02+0.05 14.77+0.08 9.75+0.13 9.63+0.10 10.48+0.23 12.80+0.06 18.43+0.10
FPPDM 7.47+£0.11 8.12+0.04 9.27+0.13 11.38+0.02 16.59+0.05 10.42+0.17 9.66+0.04 10.87+0.14 13.06+0.12 19.78+0.05
PPGN 6.51+0.09 6.04+0.08 7.39+£0.16 9.49+0.16 13.60+0.23 8.07+0.03 7.39+0.06 9.16+0.05 10.87+0.10 16.38+0.13
I’RCDR 7.05+0.09 6.98+0.13 7.86+0.08 10.13+£0.12 14.17+0.10 8.95+0.13 8.84+0.09 10.05+0.04 12.12+0.05 17.95+0.09
GLOU 7.84+0.07 8.06+0.15 9.14+0.15 11.80+0.15 17.67+0.17 11.02+0.17 10.14+0.23 11.38+0.09 14.54+0.15 20.21+0.12
PO-CDRec  8.08+0.05 8.21+0.17 9.324+0.25 12.46+0.11 17.90+0.04 11.28+0.08 10.21+0.18 11.63+0.15 14.67+0.03 20.43+0.16
# 5 Cloth-Sport H# 8 h HEF AP RE LL AL
Cloth-domain recommendation Sport-domain recommendation
oAy NDCG HR NDCG HR
MRR MRR
@5 @10 @5 @10 @5 @10 @5 @10
CML 3.73+0.16 3.19+0.19 3.92+0.14 4.69+0.21 6.97+0.11 3.26+0.14 2.65+0.15 3.29+0.16 3.82+0.17 5.82+0.20
TCCF 3.18+0.05 2.36+0.06 3.35+0.10 3.99+0.16 6.79+0.14 3.31£0.11 2.59+0.14 3.16+0.09 3.74+0.22 5.89+0.25
NGCF 3.24+0.08 2.50+0.08 3.48+0.13 4.02+0.12 7.07+0.30 3.42+0.06 2.75+0.04 3.63+£0.07 4.43+0.10 7.22+0.11
EMCDR(CML) 2.70+0.02 1.96+0.01 2.72+0.01 3.04+0.02 5.424+0.06 2.91£0.02 2.18+0.03 2.99+0.04 3.46+0.02 6.02+0.06
EMCDR(TCCF) 4.36+0.03 3.94+0.05 4.56+£0.07 5.48+0.05 7.36+0.13 3.63+0.07 2.724+0.08 3.71+0.04 4.56+0.07 7.48+0.13
EMCDR(NGCF) 4.89+0.06 4.08+0.06 5.17+0.08 5.55+0.10 7.91+0.15 4.07+0.09 3.244+0.10 4.03+0.12 4.94+0.15 7.41+0.16
STAR 3.89+0.13 3.33+0.11 4.15+0.16 5.20+0.17 7.76+0.27 3.00£0.16 2.30£0.18 3.19+0.18 3.73+0.22 6.49+0.22
SSCDR 2.96+0.01 2.27+0.01 3.06+0.04 3.64+0.03 6.124+0.05 3.46+0.01 2.66+0.01 3.75+0.02 4.18+0.02 7.2740.02
CDAML 4.43+0.11 3.98+0.13 4.59+0.08 7.21+0.05 7.21+0.05 3.26+0.03 2.73£0.03 3.72+£0.02 4.39+0.03 7.51+0.02
HCCDR 5.56+0.07 4.76+0.05 4.98+0.07 7.72+0.16 7.53£0.11 3.68+0.10 2.84+0.14 4.02+0.12 4.86+0.23 7.87+0.22
FPPDM 6.14+0.13 5.27+0.02 5.13+0.10 7.56+0.17 7.23+0.08 4.64+0.16 3.28+0.02 4.69+0.08 7.84+0.20 11.18+0.06
PPGN 3.34+0.09 2.58+0.10 3.57+0.04 4.05+0.16 7.10+0.12 3.30£0.10 2.54+0.08 3.58+0.11 4.52+0.10 7.36+0.20




BB 5 AR E B4 S BB IR GON BRI % 15

5 Cloth-Sport HdfE3sh HEFAA L RE LR (45)

Cloth-domain recommendation Sport-domain recommendation
LT NDCG HR NDCG HR
MRR MRR

@5 @10 @5 @10 @5 @10 @5 @10
PRCDR  4.8340.10 4.28+£0.08 5.03+0.12 5.77+0.06 8.11£0.16 3.68+0.03 3.14+0.03 3.84+0.04 4.60+£0.06 7.18+0.12
GLOU  6.19+0.12 5.55+0.23 5.81+0.28 8.30+0.19 11.19£0.29 4.59+0.12 4.89+0.10 5.62+0.09 7.90+0.14 11.04+0.20

PO-CDRec 6.28+0.05 5.64+0.12 5.84+0.17 8.61+0.12 11.89+0.27 5.18+0.18 5.06+0.13 5.87+0.07 8.03+0.21 11.42+0.28

%6 Game-Video HHigir HEF B L AE LLEL

Game-domain recommendation Video-domain recommendation
e NDCG HR NDCG HR
MRR MRR
@5 @10 @5 @10 @5 @10 @5 @10
CML 1.70+£0.08 1.10+£0.08 1.44+0.09 1.74+0.09 2.82+0.18 1.46+0.14 0.71+0.10 1.30+0.08 1.25+0.13 3.07+0.10
TCCF 2.42+0.14 1.57+0.03 1.97+0.15 1.77+0.24 3.72+0.24 2.68+0.21 1.86+0.22 2.65+0.24 2.85+0.21 4.58+0.19

NGCF 2.94+0.07 2.07£0.02 2.73+0.09 3.14+0.16 5.14+0.22 3.72+0.05 2.86+0.03 3.87+0.10 4.25+0.18 7.41+0.18

EMCDR(CML) 2.12+0.01 1.35+0.03 1.82+0.04 2.17+0.07 3.62+0.09 3.15+0.01 2.57+0.01 3.23+0.02 4.25+0.04 6.34+0.05
EMCDR(TCCF) 2.42+0.11 1.59+0.14 2.34+0.08 2.56+0.30 4.63+£0.13 4.15+0.06 3.36+0.04 4.29+0.05 4.87+0.10 7.95+0.32
EMCDR(NGCF) 2.47+0.18 1.86+0.15 2.44+0.14 3.26+0.20 5.07+0.17 3.98+0.01 3.21+0.02 4.29+0.02 5.09+0.08 8.43+0.04
STAR 2.17£0.09 1.61+0.04 2.17+0.16 2.53+0.12 4.27+0.40 2.62+0.10 1.87+0.01 2.62+0.11 3.00+0.14 5.30+0.18
SSCDR 1.98+0.03 1.27+0.01 1.59+0.03 1.96+0.03 3.48+0.06 2.55+0.03 1.86+0.02 2.61+0.02 3.14+0.06 5.51+0.08
CDAML 2.78+0.04 1.83+0.02 2.88+0.06 3.53+0.05 5.84+0.13 3.73+0.04 2.61+0.05 3.79+0.06 4.20+0.01 7.46+0.13
HCCDR 3.12+0.12 2.17+0.14 2.78+0.16 3.45+0.31 5.60+0.21 3.79+0.09 2.95+0.12 3.93+0.14 4.39+0.17 7.48+0.32
FPPDM 4.43+0.15 3.23+0.10 3.68+0.06 5.47+0.04 7.16+0.02 3.95+0.14 3.36+0.03 4.57+0.16 5.69+0.08 9.35+0.05
PPGN 2.77£0.06 1.90+0.09 2.84+0.10 3.07+0.14 5.98+0.32 3.90+0.11 3.04+0.07 4.06+0.16 4.53+0.09 7.68+0.32
I’'RCDR 2.52+0.05 1.97+0.02 2.58+0.07 3.40+0.05 5.36x0.09 3.97+0.07 3.15+0.07 4.41+0.08 4.95+0.05 8.85+0.11
GLOU 4.52+0.16 3.71+0.11 4.58+0.13 5.44+0.21 8.61£0.30 4.75+0.13 4.65+0.01 5.49+0.14 7.41+0.21 12.11+0.23
PO-CDRec  4.87+0.12 3.87+0.07 4.9240.04 5.61£0.09 9.17+£0.01 5.02+0.15 4.68+0.02 5.68+0.16 7.52+0.24 12.18+0.13

F 33 6 JER T AR S AR R, HR, AR SO PO-CDRec 7E 80354 Amazon [4# 35 Music-
Movie. Phone-Elec. Cloth-Sport FFik 2|, 754 8 Game-Video AR I R 4T, T 45 H 5 #4154
3411 R R b

Xf LA TCCF Rl NGCF 45 5l 2 55 T Bk 3R 28 7 v A0 R 40 T 45 1Y) SRSl P2 A 8L, Mk B AE V2 7 T A T
CML. i, #£2 6 o' Game-Video #J CDR 35 T, TCCF B ] MRR i CML KRS 548 T 37.64%. X FsL
TR A0 R A R LA B s F P B R BRI E RoR 2 ) B — e B B

TEZHHEREY) 5 T, NGCF A M BERE AL T- TCCF. 440, fE38 5 " Cloth-Sport ] CDR 35 T, NGCF #&H4[#)
NDCG@5. HR@S5 AL TCCF BB 53 RSP YR T 5.7% A 8.17%. 1X 3% W7 Bk 32 b, {f ] GCN 3R =4l s

SRR T SO F P SRR AN HE AR I B B T 2 AR T K R

FHBET 3 AN B BRI HEFE AR ALY, BEIHE S EMCDR W] 58 47 HUS&E e T 5 e 235 5, HSEIe O RS B 5 1)
ek, 4n, % 4 v Phone-Ele ) CDR #% 5 F, EMCDR(CML). EMCDR(TCCF). EMCDR(NGCF) [f] HR@10
B AR T HO S B3 8 CML. TCCF. NGCF 73 5l P34 9.23%. 14.24%. 3.06%. iX 32 BEK g 1L 4 f i
TIER T RS I 22 5, M LAFRIN A IR 2 L 1S BAL .

F 3K 6 MISLIR 5 R, XL vE BARAE — e RR B 3%, (EI 03 T sl 0y AT 42, BRIz kB
FIAS SR, ARAEE WA [FI TR B HEFEAT 55, (R )20 B AR A SORE AR vt SR 2K 01k A % GON A e gk 8 2k
3.4.12 S5EEIEFEAN

ARG T 50 7 A Bk HE S Y CML. TCCF A NGCF T &, %7 EMCDR HE 22 () % 38 4 %7 4 % EMCDR
(CML). EMCDR(TCCF) 1 EMCDR(NGCF) MERETE 5 . IX IR iE | B 4HE 42 EMCDR TEZZ Y4 5 3l inl il b B
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H—E 47, 3R 3-% 6 W[4, EMCDR(TCCF) f1 EMCDR(NGCF) 7£ i 4 #dfi 18 h F 9l 8 7 T EMCDR
(CML). #1111, 7£ Game #5145 L, EMCDR(TCCF) f1 EMCDR(NGCF) [} MRR 1 tt EMCDR(CML) %3 B 4%
12.40%- 14.17%. 1X 3% B FE - phridh 1) 5 21 S vdh A P o 22 IO 45 S s o] e 2 b s 7 8 A 7.

2 4 f12 6 ] Phone B¥EIH. Game BIEIIN 45 R, EMCDR (77 VARG AR A R, HEAE SR T e
AT 7 (1 BB HE A AL R B 22 AR /E Phone 2RI B2 MRR {EF35F B 1.07%, 13 B 137 B2 (19 5 S A 2 LA
IR PSRRI B A OC R,

Xof AR STAR A1 PPGN AHXS T s HEE BT AT 5, PR RS AR B RART, J2& B RIX 28 7 vA N T3 B A%k
WRE S M P, B S A BB A A R LR R,

ot et ek £ ¥ RE 7, SSCDR 25 [EH -1 H 2 Bk 4R R 45 8 LA 5 EMCDR(CML) ) R i i 20 . 3% 3
% 6 Tk T 3R 5 [ Cloth-Sport (#1841, SSCDR 7 Al $ 3 18 1) F b S 1T 3% 38 A~ 40 EMCDR(CML), H A1 7
Music £+, SSCDR #i%f) MRR i tt. EMCDR(CML) #E %Y [#A 48.68%. 1% /2 Ky SSCDR St #1461k B Tl 2k
FIRBOBUR.

CDAML. HCCDR. FPPDM #43k H J2 774 i 2 3L [FHFAE, 8V Re 72 22 2015 0 =i T8 | EMCDR
HEZL (M) BEZB AR Hop #E3K 5 1 Cloth-Sport ] CDR 5t F, CDAML. HCCDR. FPPDM K] NDCG@5 1E Lt
EMCDR(TCCF) BH1 3 B3 T; 0.69% 10.73%- 15.2%, iXF WA CDR H T 24 %K.

PRCDR 5 GLOU #5235 T GON USSR, 53T EMCDR HEZE (58 2R AR R L, 3 AT 1 BiE )
33— ok, Hp7E% 3 H Music-Movie /) CDR 35, PRCDR A ) NDCG@S5 {# t. EMCDR(NGCF) %!
FEIFTF 4.9%, T GLOU ¥ ) NDCG@5 1 Lt EMCDR(NGCF) A P31 26.09%. GLOU #7452 86 24 SL1
F IPRCDR. CDAML. HCCDR. FPPDM A% 7E 5} LA o e B B £, 2 B2 Y GLOU AU ZE {8 ] GON #2
BT PR AE T 2 AR T g 22 S0 F P A4, X 3R K R 575 GON AR & = T AT 1.

R 3-3 6 M g TR W, FE T O (0 TR VR B0 28 X 45 S mE 7 CDR A 35 HU A — e AR 5% sefsi 1
AR, FTERAR A PO-CDRec B SR IS BE 1 [FI R 25 8 7 F P AT H (R A G &, (3 B SEsR i 3.

25 3 HT, AT 2 HT I CDR B8, A SCREAY PO-CDRec 78 FT A SRk M Fe bR TP 3R ST R L. 5
Xt B AR T r R B B AR 1 GLOU #E AU AH EE, #E Music-Movie. Phone-Elec. Cloth-Sport F1 Game-Video iX 4 ¥
W b, AT PO-CDRec 1Y MRR 1H it/ VIR T 6.55%, 2.65%, 6.41%, 6.29%; NDCG@N 15 /D IR T 4.85%, 1.26%,
2.39%, 2.38%; HR@N H5/DHETt 0.77%, 1.19%, 2.61%, 2.25%.

AT gE Rk, AL PO-CDRec 7E Music-Movie. Phone-Elec #8147, A%} T Cloth-
Sport 15 Game-Video X P 4L #5, #E 8L HR@N {H1E Music-Movie #3384 43 il s D $8 7F 9.27% F1 28.51%,
T #E Phone-Elec 45+ 73 il e D2 4 38.69% Fl1 44.29%.

AR PO-CDRec 7E Music-Movie 5 Phone-Elec 4 4sk F 3R B A1 R FLE T, X AR ES
P E R L, BALE R, —J7 T, 5% PO-CDRec 7 [0 5 & e HLH S HUE H 7 38T =S H A Mudk it
X SRR, AIIE T KB AR, Re R AU B AU M B2 R R ;i — 7T, 22 9EFF GCN R mT 4
IR A S [F) 0345 B A ek S5 e e, I i v B 2 7 A 7 PR B A 00 FH P D e AT, A SRS B0t 8 FH
B fOom s, B4 =S A2 AR BB Z I, R AGE H B2 BRI GON BB . 3R G R, MUK
PO B LR RS, T, ARSI PO-CDRec TEHIR RN, ESAP X HHERBZNH AR EEY)
SR SHEIFIRI.

3.42 JHRLSEER T (RQ2)

NI D B P e ML 2 E G IR GON 3 P ) A3 i S AR A ek B O i), e T 3 Al AR (R4 A, 431
& Ours-1. Ours-2 F1 Ours-3, ¥ EA115 A A PO-CDRec HEATXTEL. Hodr, AR Ours-1 ANl Oy 58 4 2
Pl 5 2 2163 GON, 183d Louvain 53573 7% P R 28, HA8 AL 48 GCN 22 3145 FURHE, EZEE0UE /M4
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PREE T 2R AR Ours-2 ANR A Dy 32 B 4 e HLA X 125 38 P P BRK, T A o) A Bl 35 A ] Louvain SE TR KA
U Pk, F I8 2 JZ063h GON i3RI i df, T2 2298 E 2 JZ63h GON #PFSRIUH ™ i 4 1A R s A2 R A5
M Ours-3 AME 2 2838 GON, 1 {SCE 1L [ %8 P45 K 2 5155 )R, A5 AN RISA) 5 R 6 &R, R 2 Wy 3
B A 58 U R A o B el 9 SRS RO I . S B (R A AR R T L n 28 7 BT,

®T BB R

AR AT PR B F E ML Z JZEHGCN
Ours-1 X X
Ours-2 X N
Ours-3 \ X

PO-CDRec J y

£ Amazon H¥a 8 ik 5% 4 4UEEE AT W AR 5L, 437 /& Music-Movie. Phone-Elec. Cloth-Sport, Game-
Video, % F& BRI H 12 50F A2 R 1 0 HEF2 VR RR (05200, X HLE £ MRR. NDCG@10. HR@10 1ENVF
rfabs. SERRAE RN 8 Frow, Hor, JM8 T ELER, R N RIZok 5% AR R A dh R IR AL M B, |5 — A4 A
SCRRBRUAHNT T3 — R AR AR AR 1) 1 e X B A 0.
* 8 BARMBREAR RIS ETERXT L

" N RERAR f . ,
s PR R bR Oursl Ousa w3 50 CDRee PEREXT ELIB DL (%)

MRR 4.30 5.95 691 7.13 13.09

Music NDCG@10 4.60 6.59 1.32 7.91 17.46
HR@10 9.23 13.30 14.06 14.98 16.14

MRR 4.33 5.57 6.47 6.64 12.56

Movie NDCG@10 4.80 6.18 7.08 7.41 14.45
HR@10 10.07 14.23 14.21 14.89 14.43

MRR 6.70 6.31 8.10 8.08 12.48

Phone NDCG@10 7.88 7.22 9.00 9.32 13.43
HR@10 14.25 17.12 14.15 17.90 14.36

MRR 8.22 9.54 10.31 11.28 18.60

Elec NDCG@10 9.44 10.96 11.56 11.63 10.60
HR@10 16.58 18.50 19.89 20.43 12.64

MRR 3.56 431 5.72 6.28 18.92

Cloth NDCG@10 3.98 4.78 5.77 5.84 11.20
HR@10 7.54 9.97 11.26 11.89 15.30

MRR 3.68 4.16 4.97 5.18 14.05

Sport NDCG@10 4.02 4.52 5.67 5.87 13.41
HR@10 7.87 9.17 11.36 11.42 10.53

MRR 2.99 3.72 4.51 4.87 17.40
Game NDCG@10 2.78 3.98 4.12 4.92 116.26
HR@10 5.60 7.64 8.06 9.17 112.10

MRR 3.79 4.54 4.69 5.02 16.57

Video NDCG@10 393 4.65 5.28 5.68 17.04
HR@10 7.48 10.26 11.32 12.18 17.06

MRIELR 8, FA P I SL I8 S BT n T - O 2 8 e LA X AR R A BB M BOK, A% S0 ) 5 ke 22 IR I TT IR AE MRR,
NDCG@10, HR@10 3X 3 ME#n L iR B AN U0 Oy 358 4 78 AL 0732 [5E IS5 ) GON 22 3 35 )i RFEAE X 3 A
Fabr LR R AU Z 2GR GCN T3 12 bR Oy 3 8 AU ML B R IE3E GON BN P (R 5 op — 3 25
FHIASOERI A L, ORI S 22, R4t SEVRAR
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3.42.1 B ZEIEIR GON A% > F PR AF S A R IR 5 4K

f£4i 35T GCN () CDR FVEAESRE R B 15 AR NI, AR 4R F [ e i B SOM s P - T Rk R, M
FENG M AN R 3 )75 1 06 2R (AR Ak AR SC AR R L Bl A4S 1 4 4 23 i) 23 21 33 245 BRI 15 B LIRE = Y 1 15
AT AR, WIS i B R 2, SRR SRR B R . R 8 WA, SRR Ours-1 AH LG, ZR/RAEA! Ours-2
AEMERE_ EIRTHROK. Lhtn, #8 MRR 1845 _E, PRI 15.34%, BAUKHETE 27.73%. Bt %0, 3£ F GCN /) CDR &
ARSNGB S R AT B A Ak, T AR T s 00 R M AR R 28, AT BRI P S R, A R TR
R R
3.422 FETOVESHENSIR GBI PR HEIEERE TR R K

B A AHE R TR R R A I B B AR R, i S eSS K 2 8 FIIE T SR ss oty 1) SRR Bk, Tovda JR
FHH S5 B3 SR RN, WA 5 SRR 22 S) SR AL TR A 10 S 2R 2 L. DRIk, SR X4 F P B Al g w0t
RAG T BGE. Xk, B PO-CDRec Wil thE &ML, BEREH LR, HR 8 v FHH, 5B AMR
T Ours-1 ALY, BB Ours-3 7EVERE LIEFRHE. Lhln, /£ HR $845 L, “PI$EF 25.93%, BARE 12 34.35%.
LT S0, SR O 22 B P E L B RO A B (s B FR RIS Z 28 P 98 R, NG BRI AE 2 ST 3R 4 S vk
TR SR 2 4 T, T 48 i A
3423 PRAE BLAC A ARSI HERE P RIS B B R

5B AB Ours-1+ Ours-2. Ours-3 AHLL, A XA PO-CDRec Rl iz 5 E & A 2 ML 5 2 2153
GCN XA AF, FHVPAN FEARTE & 504 38 5 8 BT 3e F+, MRR. NDCG@10. HR@10 437 P33Tt 4.84%,
5.48%, 5.32%. HIULAT S, XA 4R BB A R 18 PO-CDRec #5 RYHE 222550 R IE BB AR

R W AT A, B 3 B e ML DA 2 2 U6 R GON MR B PR e iR B — e fEH, H = H 45 4m
A RO SRR AE MRR. NDCG@10. HR@10 $845 L [0 8.

343 SEBURE ST (RQ3)

X B PA KSR I 288 18, BIERRIR BRI E S P B, o7 e AT AN [R5 4 1% B A 4
ip AN
3.43.1 (R

BATRBEHEBIRENSHK, Ke{0, 1,2,3,4}. 4 K=0 B, BEBFEBHTH K, £ Z06H GCON FELIR b DU Hi
AL HEFT (Bayesian personalized ranking, BPR). A~ [Fl4% % 2 1S 46 45 R an & 4 fior.

B 4 FT%N, 4 K B9 O B, SR HEFRFRAR I B, HEF R 22, 2 K /0 280K | A, REZU MR R AR IR I, 3R
B GCN 2 W] A 25 DR AR v /. B K HOOR TGO, B 1 e 3 R R UUR Wi ke 35, i R AMEZ G T
F%. TE£0H% 3k Music-Movie. Cloth-Sports Game-Video H K=3 I LA K #4535 Phone-Elec H' K=2 W A5 14 GE% 3
B RRET, X FRmEERE, ERMESH T HBRA B 2 040E, BT H 022, Alidemda s sh A
FUHREER U 28 T T B R HAR AR, W = AR R R IR 5 580 GNN UL B i L 4.

3432 ESH P RmAE

DRI S AL X, (A AN E S P R AR, LA O B S ) e AL BT R R P R XK P R
Rk R PE 2R, HAEZE {0.005, 0.01, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.35, 0.4, 0.45, 0.5} FFIEER. % MRR, NDCG@10
YERNVFNFERR, BIIE A FAS R BUE X T2 2GR B 52, an P 5 Bis.

& S BTN, B A B R, AR T HEAE 8 AR MRR FI NDCG@10 256 J5 &3, 58 3.4.2
Y A S 56 K AR RS Ours-2 AT EAE A EA 0 B IS, BEBS SR T bR 0 8 B, TR MR AR 22 . 7E 509 3
Music-Movie H, M H & H P s WA E BUE A 0.25 B, #EFFME 8L B e fE; £ 80438 Cloth-Sport. Game-Video.
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RNFEAIRIE B P 5 B, FTIEA PO-CDRec 1E 4 X REKH 1% Louvain FIIERE 30T 05 5 & 30 WL, 48
B2 P S AT 0 R DA RAR AL P X, 34548 H PR35 RN 27 ) B HURI 81 23 S RSB ) 2 2 & 3 GCN, %2
AW ILERHE . A RRAE LA e Bh A B 454, JFim i WA R (R PR BR300, SRE ST F P A, 2 i sk i 7 42
WH . 5P EAH L, PO-CDRec MHERA I FEAH K, 5 A4 FEARXS sl n, (R SRS BIBORIR A (W3R 3-
F 6). N HT A ORI Je 3By FLAT AR (1 0 LAY el I 1) &2 2% B 306 AT 23 T

1) B AR PO-CDRec 1 &, FL0 8] 52 2% 5 3= BR ULTE th 8 & e WL 7 25 2 EE 3R GCN Rt
SIPEAERA4Y. P B e ML P SRR o 2 BRI A X TSR B A2 R b AR B, AT A R SR A



20 BRAP AR Hrr e B o G w Sl

A0 SUATTEAL X R B AR A, R R R AL X AT & 3F, BT M 242 O(VM), FeHh N 2 4, MOR4RE
1A I RIS, BN DX B A — BT IR A, T BT R T 4k R 285, BT IR 245 1A 7 s 500 S SR R 45 1
FEIXHL, IR RN T N RSB R G I G4/, LKA B B E R REHE BRI T 9 O(logN).
AJ R, D B A L P B S N () B 4% FE KB O(WMlogN). Xt T2 )2 183 GON #4y, iz B M EH
PRI B R E b, B2 BB MR (R 18] 2 24 B N O(FEd), Hovb FORAEZ B9 s, AN A T 4R JE 4
N E, d AN S RELE RS, X T — R S R TR DI AT R R AR R, FR AT A ROE . W, R
Z JZ1E3 GCN #4381 5 44 5 N O(KFEd), K I NARRRIR . BRI, A SCRERY B[] 5 44 ¥ K80 O(WMlogN
+ KFEd).

2) Ht%F AR 2 HCCDR (R 4800 6 20k B 2R 00k 00 1 S HE R A ) PO BRF ) 520 2% B R i, JHL BT U] = ZE B0 4K
R AL, B 5T 4% B KBCN O(LNIA), L ¥R ER, 1R gk 4. 518 HCCDR AHLE, A SRR
PO-CDRec & 245 B4 BT N, (HBL% HCCDR (UM E A R, FBHEAEEN AR, Bt Hit K25
GPU/CPU Jfeijt, A SCRRLA T FAR I FR AR, el b, MAERRHCRA, Frdietiii PO-CDRec X HCCDR [P E
BRIt

3) BXT HAR 2 FPPDM (TEAN S0k 5% 28 00 (1 5 I A A B v SR IR ) (0 T A2 2 88 ke i, T ) 3 B2V
TEREEE ., 2REA BB G R b, i W R & KB OUEd+cgN+LNId), HH ¢ RS H5HIRES]
2 s, g R R E AR MET AR, FPPDM #E 8 Af B 2% 3100 & 2 AN A 3 T8) B
SRR S, ENE TR CRY", T FEE 2 R R AN THR B, 3 SO TR B4R B .

4) #fott EE AR PRCDR (FHAT T 55T GON [ Stk A5 20 ) (DB 1] 2 2% B R U, LI [R) 3 B FE /2 11 45
FARR 45 L, I 5] 52 44 FE K BN O(IFE). #5784 PRCDR 414 58 ] (05 ki 5, 500 T 7 6 R 0138, 20T
EESH G5, S ARBUE IS AR, S8R PRCDR M, A0 PO-CDRec 15 24 )% B A Frig i,
[EE S FESONIEET S

5) Xt LA GLOU (FEXT PR v P 2 M Rl a4 ) (AR 8] 52 2% 3 SRt LA () 32 382 el G AR X 4% [ T B ok
5E, I 8] 2 44 5 KEBCH O(NMIFLFE). ZASEBUARYE R 4 6 F 7 20 20 9 B GCN 4248 AN A FH - 28 B A 16 =5 s s
KER. FTEEFE BT, FYRIFRE L 5K TN RHFRE K, #UAR U AL PO-CDRec HE 2% 558 <K T
HiZY GLOU. F4b, H S 28 ST 41, 4 SCH AL PO-CDRec [P RE A FEAR.

25 BT, SRR I I E] & 4% ¥ /N5 £ O GLOU > FPPDM > PO-CDRec > PRCDR > HCCDR. &4 M It 18]
TR FRE, ALY PO-CDRec B T340 LU, (R HEFEPERE TN &, A SCRT8Y PO-CDRec 1 T- HCCDR
Al PRCDR. 1% T HCCDR, i MRR. NDCG@N F1 HR@N $845 L4 Bl e /DR T 5.87%, 5.68%, 5.37%.
HHE:T PRCDR, iRt RI7E MRR. NDCG@N M HR@N $84%_E 2 A i /4R T 10.09%, 13.42%, 11.09%. HE T
GLOU #I FPPDM T1fii &, AT $&455 B 7E 4 22 1 R R [R] 52 % B 7 T3 i fh. Forb, 5 06 U ASE B o 7 35 1 R e AR 1)
GLOU #lt, AriEfifd PO-CDRec 1EFTA I L HI484H5 MRR. NDCG@N T HR@N % 5l & /D37t 2.65%,
1.26%, 0.77%. R WL, ASCRERS (0 vh Bk 2 G 3R . A = U,

4 REET—85T

ARSCHRE Y — T A P O B B R E AL ) 2 2 30 GON B8 fE #7151 PO-CDRec. 1245 1 i I 2 28 1 5 AL 1
FEIE P (5 A2 2R DU P AR IX, SRR RRACLE, AT 418 e SRS SR AR B A 77 P R v 6 (I SR A 22 )2 91
P GON 22201 gl N, ZE 24075 M i % R DGR i B A i B 5 L [ 14w 2 s AR o 7 S 0T H 4L
FHIE, A MLP SRHUISIR S H AR 2 TS 70 L3, 183 5 AR A HER RCR.

1) Jude B R HERE AR, BT Oy B L. D78 70 SR B HI 5 8, IR SRR B T L T S A
o, TR AR Y vt Oy 5B F P AT LA IR S 5N H ARSI A AT IR, A U P A S N 4%, 45 BE AR R R A



BB 5 AR E B4 S BB IR GON BRI % 21

JURRCURE, AT i v TR SRR T N B ) LR HERA 1.

2) NGSRECAERG G R R, 32 ] 2 230 GON. LBl B a5 # A0 1% 4t B AR A (A 181 5 B2 ), (R AR A /35
I8 1 Pt A, 780 R P AS RSB0 A5 8 2R 619 s, S S I f v e 1k, B A i A I 2.

3) NIRUEFT IR RUR, JRIT L5 & S0 A, Toid e 15 4 AR I 2 BB B RS L, P P78 PO-CDRec 7£ 4
PP IRHERE Sy sre b, H 3 AN FHERR SR AR G B AR T, R B, 3@ 5 v b S 5%, BOE 7R LA (s B SRS,
TS BR8Pl 1 B R ) SR 2 4

JIT#R R PO-CDRec SR DA, EAKIRAAAE — L5755 5838 2 Ak, Horh O 5 B K E LR 5 FE X AR & P
i P SO S A AR L i, B TR — 2D AR, AR5 8 Bt sh A Dy E & I, LAIX 7y 58 ) 7 A Oy 5. 2 )
JU, B R R TR RE. 54k, ALK AT ARt — LA 2 OQVE, FRATVIERE 5 N AEEE A (A0 /T RFEAL
B DTHREAE) DL I SR R A S 4T AT

References:

[1] He XN, Liao LZ, Zhang HW, Nie LQ, Hu X, Chua TS. Neural collaborative filtering. In: Proc. of the 26th Int’l Conf. on World Wide
Web. Perth: ACM, 2017. 173-182. [doi: 10.1145/3038912.3052569]

[2] Zhu F, Chen CC, Wang Y, Liu GF, Zheng XL. DTCDR: A framework for dual-target cross-domain recommendation. In: Proc. of the
28th ACM Int’l Conf. on Information and Knowledge Management. Beijing: ACM, 2019. 1533-1542. [doi: 10.1145/3357384.3357992]

[3] Zhu F, Wang Y, Zhou J, Chen CC, Li LF, Liu GF. A unified framework for cross-domain and cross-system recommendations. IEEE
Trans. on Knowledge and Data Engineering, 2023, 35(2): 1171-1184. [doi: 10.1109/TKDE.2021.3104873]

[4] Wang LE, Li DC, Li XX. Deep recommendation model with cross-domain association and privacy protection. Ruan Jian Xue Bao/Journal
of Software, 2023, 34(7): 3365-3384 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/6533.htm [doi: 10.13328/j.cnki.
j0s.006533]

[5] Perera D, Zimmermann R. Towards comprehensive recommender systems: Time-aware unified recommendations based on listwise
ranking of implicit cross-network data. In: Proc. of the 34th AAAI Conf. on Artificial Intelligence. New York: AAAI, 2020. 189-197.
[doi: 10.1609/aaai.v34i01.5350]

[6] Zhang JY, Wa CX, Li C, Zhao ZY. Towards lightweight cross-domain sequential recommendation via tri-branches graph external
attention network. Journal of Computer Research and Development, 2024, 61(8): 1930-1944 (in Chinese with English abstract). [doi: 10.
7544/issn1000-1239.202440197]

[7] Dong X, Yu L, Wu ZH, Sun YX, Yuan LF, Zhang FX. A hybrid collaborative filtering model with deep structure for recommender
systems. In: Proc. of the 31st AAAI Conf. on Artificial Intelligence. San Francisco: AAAIL 2017. 1309-1315. [doi: 10.1609/aaai.v31il.
10747]

[8] Zhou KX, Huang X, Li YN, Zha DC, Chen R, Hu X. Towards deeper graph neural networks with differentiable group normalization. In:
Proc. of the 34th Int’l Conf. on Neural Information Processing Systems. Vancouver: ACM, 2020. 413.

[9] Huang L, Huang ZW, Huang ZY, Guan CR, Gao YF, Wang CD. Graph convolutional broad cross-domain recommender system. Journal
of Computer Research and Development, 2024, 61(7): 1713-1729. (in Chinese with English abstract). [doi: 10.7544/issn1000-1239.
202330617]

[10] Gao C, Zheng Y, Li N, Li YF, Qin YR, Piao JH, Quan YH, Chang JX, Jin DP, He XN, Li Y. A survey of graph neural networks for
recommender systems: challenges, methods, and directions. ACM Trans. on Recommender Systems, 2023, 1(1): 3. [doi: 10.1145/
3568022]

[11] Jin H, Hu ZQ. The non-negative matrix factorization based algorithm for community detection in sparse networks. Acta Electronica
Sinica, 2023, 51(10): 2950-2959 (in Chinese with English abstract). [doi: 10.12263/DZXB.20210950]

[12] Afoudi Y, Lazaar M, Al Achhab M. Hybrid recommendation system combined content-based filtering and collaborative prediction using
artificial neural network. Simulation Modelling Practice and Theory, 2021, 113: 102375. [doi: 10.1016/j.simpat.2021.102375]

[13] Siet S, Peng S, Ilkhomjon S, Kang MS, Park DS. Enhancing sequence movie recommendation system using deep learning and kmeans.
Applied Sciences, 2024, 14(6): 2505. [doi: 10.3390/app14062505]

[14] Chang JX, Gao C, Zheng Y, Hui YQ, Niu YN, Song Y, Jin DP, Li Y. Sequential recommendation with graph neural networks. In: Proc.
of the 44th Int’l ACM SIGIR Conf. on Research and Development in Information Retrieval. New York: ACM, 2021. 378-387. [doi: 10.
1145/3404835.3462968]


https://doi.org/10.1145/3038912.3052569
https://doi.org/10.1145/3357384.3357992
https://doi.org/10.1109/TKDE.2021.3104873
http://www.jos.org.cn/1000-9825/6533.htm
http://www.jos.org.cn/1000-9825/6533.htm
http://www.jos.org.cn/1000-9825/6533.htm
https://doi.org/10.13328/j.cnki.jos.006533
https://doi.org/10.13328/j.cnki.jos.006533
https://doi.org/10.1609/aaai.v34i01.5350
https://doi.org/10.7544/issn1000-1239.202440197
https://doi.org/10.7544/issn1000-1239.202440197
https://doi.org/10.7544/issn1000-1239.202440197
https://doi.org/10.7544/issn1000-1239.202440197
https://doi.org/10.1609/aaai.v31i1.10747
https://doi.org/10.1609/aaai.v31i1.10747
https://doi.org/10.7544/issn1000-1239.202330617
https://doi.org/10.7544/issn1000-1239.202330617
https://doi.org/10.7544/issn1000-1239.202330617
https://doi.org/10.7544/issn1000-1239.202330617
https://doi.org/10.1145/3568022
https://doi.org/10.1145/3568022
https://doi.org/10.12263/DZXB.20210950
https://doi.org/10.1016/j.simpat.2021.102375
https://doi.org/10.3390/app14062505
https://doi.org/10.1145/3404835.3462968
https://doi.org/10.1145/3404835.3462968

22

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Kang SK, Hwang J, Lee D, Yu H. Semi-supervised learning for cross-domain recommendation to cold-start users. In: Proc. of the 28th
ACM Int’1 Conf. on Information and Knowledge Management. Beijing: ACM, 2019. 1563—1572. [doi: 10.1145/3357384.3357914]

Xu J, Wang X, Zhang HM, Lv P. Heterogeneous and clustering-enhanced personalized preference transfer for cross-domain
recommendation. Information Fusion, 2023, 99: 101892. [doi: 10.1016/j.inffus.2023.101892]

Liu WM, Chen CC, Liao XT, Hu ML, Yin JW, Tan YC, Zheng LF. Federated probabilistic preference distribution modelling with
compactness co-clustering for privacy-preserving multi-domain recommendation. In: Proc. of the 32nd Int’l Joint Conf. on Artificial
Intelligence. Macao: IJCAI, 2023. 2206-2214. [doi: 10.24963/ijcai.2023/245]

Wang X, He XN, Nie LQ, Chua TS. Item silk road: recommending items from information domains to social users. In: Proc. of the 40th
Int’l ACM SIGIR Conf. on Research and Development in Information Retrieval. Shinjuku: ACM, 2017. 185-194. [doi: 10.1145/3077136.
3080771]

Cui Q, Wei T, Zhang YF, Zhang Q. HeroGRAPH: a heterogeneous graph framework for multi-target cross-domain recommendation. In:
Proc. of the 3rd Workshop on Online Recommender Systems and User Modeling Co-located with the 14th ACM Conf. on Recommender
Systems. New York: CEUR, 2020.

Xu K, Xie YZ, Chen L, Zheng ZB. Expanding relationship for cross domain recommendation. In: Proc. of the 30th ACM Int’l Conf. on
Information & Knowledge Management. New York: ACM, 2021. 2251-2260. [doi: 10.1145/3459637.3482429]

Li J, Peng ZH, Wang SZ, Xu XK, Yu PS, Hao ZY. Heterogeneous graph embedding for cross-domain recommendation through
adversarial learning. In: Proc. of the 25th Int’l Conf. on Database Systems for Advanced Applications. Jeju: Springer, 2020. 507-522.
[doi: 10.1007/978-3-030-59419-0_31]

Cao JX, Sheng JW, Cong X, Liu TW, Wang B. Cross-domain recommendation to cold-start users via variational information bottleneck.
In: Proc. of the 38th Int’l Conf. on Data Engineering. Kuala Lumpur: IEEE, 2022. 2209-2223. [doi: 10.1109/ICDE53745.2022.00211]
Mutiara, Mutiara AB, Wirawan S, Yusnitasari T, Anggraini D. Expanding louvain algorithm for clustering relationship formation. Int’l
Journal of Advanced Computer Science and Applications, 2023, 14(1): 701-708. [doi: 10.14569/IJACSA.2023.0140177]

Liu Q, Cheng Y. Research on multi-granularity neural network pruning method with regularization mechanism. Acta Electronica Sinica,
2023, 51(8): 2202-2212 (in Chinese with English abstract). [doi: 10.12263/DZXB.20210844]

Zhou JK, Wang N, Cui L. EasiLTOM: signal activity interval recognition based on local dynamic threshold. Journal of Computer
Research and Development, 2022, 59(4): 826-833 (in Chinese with English abstract). [doi: 10.7544/issn1000-1239.20200662]

Hsieh CK, Yang LQ, Cui Y, Lin TY, Belongie S, Estrin D. Collaborative metric learning. In: Proc. of the 26th Int’l Conf. on World Wide
Web. Perth: ACM, 2017. 193-201. [doi: 10.1145/3038912.3052639]

Cui ZH, Xu XH, Xue F, Cai XJ, Cao Y, Zhang WS, Chen JJ. Personalized recommendation system based on collaborative filtering for
10T scenarios. IEEE Trans. on Services Computing, 2020, 13(4): 685-695. [doi: 10.1109/TSC.2020.2964552]

Wang X, He XN, Wang M, Feng FL, Chua TS. Neural graph collaborative filtering. In: Proc. of the 42nd Int’l ACM SIGIR Conf. on
Research and Development in Information Retrieval. Paris: ACM, 2019. 165-174. [doi: 10.1145/3331184.3331267]

Man T, Shen HW, Jin XL, Cheng XQ. Cross-domain recommendation: an embedding and mapping approach. In: Proc. of the 26th Int’l
Joint Conf. on Artificial Intelligence. Melbourne: IJCAI, 2017. 2464-2470. [doi: 10.24963/ijcai.2017/343]

Sheng XR, Zhao LQ, Zhou GR, Ding XY, Dai BD, Luo Q, Yang SR, Lv JS, Zhang C, Deng HB, Zhu XQ. One model to serve all: Star
topology adaptive recommender for multi-domain CTR prediction. In: Proc. of the 30th ACM Int’l Conf. on Information & Knowledge
Management. New York: ACM, 2021. 4104-4113. [doi: 10.1145/3459637.3481941]

Xu JJ, Song JY, Sang Y, Yin LH. CDAML: A cluster-based domain adaptive meta-learning model for cross domain recommendation.
World Wide Web, 2023, 26(3): 989-1003. [doi: 10.1007/s11280-022-01068-5]

Zhao C, Li CL, Fu C. Cross-domain recommendation via preference propagation graphnet. In: Proc. of the 28th ACM Int’l Conf. on
Information and Knowledge Management. Beijing: ACM, 2019. 2165-2168. [doi: 10.1145/3357384.3358166]

Wang K, Zhu YM, Liu HB, Zang TZ, Wang CY, Liu K. Inter- and intra-domain relation-aware heterogeneous graph convolutional
networks for cross-domain ecommendation. In: Proc. of the 27th Int’l Conf. on Database Systems for Advanced Applications. Berlin:
Springer, 2022. 53—-68. [doi: 10.1007/978-3-031-00126-0_4]

Liu M, Li JJ, Guo ZQ, Li GH. Extracting latently overlapping users by graph neural network for non-overlapping cross-domain
recommendation. Knowledge-based Systems, 2024, 290: 111508. [doi: 10.1016/j.knosys.2024.111508]

Bt o 30528 SRk

(4]

TR, ZEARK, 2500 Bt 56T B SR 5 B (R IR IR FEHE TR B, R0 2440, 2023, 34(7): 3365-3384. http://www.jos.org.cn/1000-


https://doi.org/10.1145/3357384.3357914
https://doi.org/10.1016/j.inffus.2023.101892
https://doi.org/10.24963/ijcai.2023/245
https://doi.org/10.1145/3077136.3080771
https://doi.org/10.1145/3077136.3080771
https://doi.org/10.1145/3459637.3482429
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1007/978-3-030-59419-0_31
https://doi.org/10.1109/ICDE53745.2022.00211
https://doi.org/10.14569/IJACSA.2023.0140177
https://doi.org/10.12263/DZXB.20210844
https://doi.org/10.7544/issn1000-1239.20200662
https://doi.org/10.7544/issn1000-1239.20200662
https://doi.org/10.7544/issn1000-1239.20200662
https://doi.org/10.1145/3038912.3052639
https://doi.org/10.1109/TSC.2020.2964552
https://doi.org/10.1145/3331184.3331267
https://doi.org/10.24963/ijcai.2017/343
https://doi.org/10.1145/3459637.3481941
https://doi.org/10.1007/s11280-022-01068-5
https://doi.org/10.1007/s11280-022-01068-5
https://doi.org/10.1007/s11280-022-01068-5
https://doi.org/10.1007/s11280-022-01068-5
https://doi.org/10.1007/s11280-022-01068-5
https://doi.org/10.1007/s11280-022-01068-5
https://doi.org/10.1007/s11280-022-01068-5
https://doi.org/10.1145/3357384.3358166
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1007/978-3-031-00126-0_4
https://doi.org/10.1016/j.knosys.2024.111508
http://www.jos.org.cn/1000-9825/6533.htm
http://www.jos.org.cn/1000-9825/6533.htm

B AR E B H) AR 0 B BIRIR GON B BAE A 23

(6]

(9]

[11]
[24]
[25]

9825/6533.htm [doi: 10.13328/j.cnki.jos.006533]

TN, T RER, 2508, X PO, BT =0 S BAMITE R TS ) B AL B ST B HERE. LRI 5L 5 R R, 2024, 61(8): 1930-1944.
[doi: 10.7544/issn1000-1239.202440197]

FEY, BB, BEAEVE, OCAISR, M A 05, £ B, BB R S RS T EALE RS KR, 2024, 61(7): 1713-1729. [doi:
10.7544/issn1000-1239.202330617]

Sr, SR SET AR GUEBE O AR GRS B N 48 44 X R BILELVE. BT, 2023, 51(10): 2950-2959. [doi: 10.12263/DZXB.20210950]
XIFF, BREE . TETARATLR T 22 460 B o 42 PN 24 BB 7 VE 7. LT 241, 2023, 51(8): 2202-2212. [doi: 10.12263/DZXB.20210844]
JEREE, &, HEF. EasiLTOM: —FpE T J5 B 2 A BME IS S 3& 30 X [B1R A JE. HENUT 5T 5 K R, 2022, 59(4): 826-833. [doi:
10.7544/issn1000-1239.20200662]

RERE(1977 ), B, M4, B, LA R0,
CCF gt W, FEH TGO A TRE, Hlas
22, BRI,

SERF(2002—), B, Wik, CCF 440, £
B FUATICA A TR, HLasaE ).

FTE(1999—), 2, Wi+, 3 ERF AN
TR, HLag2Eo].

3 BEUE(1999—), 55, Wit A=, 3BT U K
PFIARE, HLasAol.

BB (1997 —), &, A, F WG E
PF AR, Bk 2.


http://www.jos.org.cn/1000-9825/6533.htm
https://doi.org/10.13328/j.cnki.jos.006533
https://doi.org/10.13328/j.cnki.jos.006533
https://doi.org/10.13328/j.cnki.jos.006533
https://doi.org/10.7544/issn1000-1239.202440197
https://doi.org/10.7544/issn1000-1239.202440197
https://doi.org/10.7544/issn1000-1239.202440197
https://doi.org/10.7544/issn1000-1239.202330617
https://doi.org/10.7544/issn1000-1239.202330617
https://doi.org/10.7544/issn1000-1239.202330617
https://doi.org/10.12263/DZXB.20210950
https://doi.org/10.12263/DZXB.20210844
https://doi.org/10.7544/issn1000-1239.20200662
https://doi.org/10.7544/issn1000-1239.20200662
https://doi.org/10.7544/issn1000-1239.20200662

	1 相关工作
	2 利用伪重叠判定机制的多层循环GCN跨域推荐模型框架
	2.1 基于伪重叠Louvain算法的社区聚类
	2.2 基于多层循环GCN的偏好获取
	2.3 模型预测过程

	3 实验设计与分析
	3.1 问题提出
	3.2 数据集与评价指标
	3.2.1 数据集
	3.2.2 评价指标

	3.3 对比模型
	3.4 实验及其分析
	3.4.1 模型对比分析(RQ1)
	3.4.2 消融实验分析(RQ2)
	3.4.3 参数敏感度分析(RQ3)
	3.4.4 模型复杂度分析


	4 总结与下一步工作
	参考文献

